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NEW EDU-KIT MAJOR

m COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

J ., L[] 4 Transistor Earpieee Radio e 7 Transistor Loud- @® 2 Transistor Regenera-
%l Signal Trucer Rpcaln r Radio MW/LW. tive Radio
- e @ Signal Injeetor [ I Transistor Short @ 3 Trausistor Regenera-
- ' . o @ Uransistor Tester NPN Wave Radio Live Radio
o @ GElectrome Metronone @® Audible Continuity
§ sistor Push  Pull @® Electronic Noise Genera- Tester
er O @ Sensitive Pre- Amplifier

tor
@ 2 Transistor Push Pull Ruatteryless Crystal Radio,
TOTAL BUILDING COSTS Splitier @ Onc Transior Kadio

. P.P. & INS. 44p Components include:
o, B ‘) ” o Y
(Overseas P.P. ® 4 Remtme @ 21 Capacitors @ 10 Tranmstors @ 31" Lowlspeaker @ Karpiece @ Mica Baseboard

v Connectors 2 Volame Controls @ 2 Slider Switches @ 1 Tuning Condenser @ 3 Knobs
(+8% VAT 57p) £1-85p) ° Keady Wound MW/LW/SW Coils @ Ferrite Rod @ 61 yards of wire @ 1 vard of sleeving, etc.
Yo VAT 37p @ Darts price list and plans 50p (frce with parts)

NEW | NEW ™= ~§{ ROAMER

ROAMER TEN ‘

INCLUDING
WITH V.H.F.

Build this exciting New series of de5|gns {\ol R’I‘CR'?AANEI;TORS,
INCLUDING
AIRCRAFT

EV5 & Transistors and 2 diodes. MW/LW. TUNABLE
Nine Tran-
9

SWI1, SW2, SW3.
TRAWLER BAND,

aerial, tuning condenser, volume control, and now with
T bl ave- A0 3
unable wave plans 15p (FREL with parts). STATIONS. ALSO AIRCRAFT BAND

Powered by 4} volt Battery. Ferrite rod
N 3” loudspeaker. Attractive ease with red apeaker grille.

sistors, : 8ize 9in x 5}in x 21in approx. Parts price list and VHF AND LOCAL .

l}’l‘:)':;;‘;er Tl’::ls. Built TOTAL P.P. & INS. 30p Latest 47 2 watt Perrite Maguet Loudapeaker.

in ferntv rod aerial for MW/LW - BUILDING £2 95 (OVERSEAS Built-in ferrite rod aerial for MW/LW. )
Retracabiy i wacd toimopic aci or Ve § COSTS - Cdm NINT plap a1y newtis b piaed 7 et teesconc

and SW. Push Pull output using 600 mW transistors.
9 Transistors and 3 diodes, tuning condenser with EV6 Crucandlooks asapove. and VIIF listening.  Push-pull output nsing 600mW
6 Transistors and 3 diodes. Powered by Y transistors. Car Aerial and tape record sockets. 10

VHF scction. scparate cuil for aircraft, moving cuil

loudspeaker, volume ON/OF 17 and waveehange controls. volt Ba{lnr). errite rodd aerial, 37 loudspeaker, eic., transistors plus 3 diodes. Ganged tumng condenser

Attractive all white case with red grille and carrying MW/LW coverage, Push Pull Output. Puits price with VHF section, Separate coil for Aiwrcraft Band

strap. Size 9%in % 7in X 2in approx. Parts price list hest and plans 15p (FREE with parts.) Volnmefonjoff,  wave change and tone controls.

and plans 30p (V' REL with parts). TOTAL - P.P. & INS. 30p Attractive case in black with silver blocking. size
BUILDING (OVERSEAS Gin x 7in X 4in. ) )

TOTAL . P.P. & INS. 44p €OSTS P.&P. £1-25) Easy Lo follow instrunctions and diagrams  Parts price

BUILDING (OVERSEAS (+8% VAT 20p) . . list and plans 30p (F R EE with parts).

€OsTS (+3% VAT sop® P. & P. £1-85) EV7 Usse and looks as above. TOTAL 8' P.P. & INS. 52p

7 transistors and 3 diodes.  Six wavebands. ERSEAS

MW/LW, Trawler Band, SWI. SW3, powered gg;#?mc g,OV& P. :I -85)

swWe
PocKET M by 9 valt Battery Push Pull Output. Teleacopic Aerial (+8% VAT ti81)
for Short Waves. 3" Loudspeaker. Parts price list
and easy build plans 20p. Free with parts.
FlVE TOTAL P.P. & INS. 31p
NOW WITH 3 BUILOING (OVERSEAS
. COSTS
LUUD\H AKER . (+ 8% VAT 32p) . & P. £1-85p)
3 Tunable wavebands.
MW/LW and Trawler ROAMER E GH
Band. 7 stages, & I T Mk. I

tranaistors and B

diodes, supersensitive ferrite  Total Building Costs NOW WITH

KIT

Build Radios
Amplifiers, ete.,
Irom easy atage,

rod aerial. attractive diagrams.
Black ant Golg Care. se OB VARIABLE §
5¢in x lfin x 33in  approx.
Plans and parts ;nice list 15p (%% VAT 20p) TONE CONTROL
EE with yarts).
(FREE with parts) P.P. & Ins. 26p 7 TUNABLE WAVEBANDS:
(Overseas P.P. £1'25) MWL, MW2, LW, SW1, i
[9 S SW2, §W3 AND TRAWLER BAND. Luilt-in ferrite 1o

h Five units
ncludmg master unit

i aerial for MW and LW. Chrome plated tclescopic
T AN aerial can be angled and rotated for peak short-

wave listening. Push-pull output using 600mW

transistors.  Car aerial and tape record sockets tocoustzact.
FIVE Belectivity switch, 8transistors plus 3 diodes. Latest 47 .

2 watt Ferrite Magnet loudspes Components include: Tuning Condenser: 2 Volume

2 r. Air spaced ganged
tuning condenser. Valume/un/otf, tuning, wave change

and tone controls. Attractive casein rich chestnut shade

Controls: 2 Slider Switches: I'e tone 37 moving coil
Speaker Ternminal 2trip: Ferrite Rod Acrial: Battery

ey e o

Wavebands, transistors

and speaker as Pucket i P in A y Clips: 4 Tag Boarda: 10 Tranwistors: 4 Diodes:
Total Building Costs  Five. Larger Case with wiLlirold Mocking Baizeloinlxuipbaidiniafirax, ey Resistory 1 Capacitors © Three 4in Knobs. Units once
; Rk iatructions and diagrams.  Parts price list N i - ¥ i

P.P.&Ins, Rul  Speaker  (Grille and plans 25p (FREE with paris). constructed are detachable from Master Unit, enabling

£2-75 iy * and Tuning Dial. TOTAL thetn ta be stored for futnre nse. Kdeal for Schools,

Plans and parts price A P.P. & INS. 47p {dicational Authorities and all those interested in

(+8% VAT 21p) Lst 15p (PREL  with BUILDING (OVERSEAS radio construction.  Parts price List anit plans 25p
(Overseas P. & P. £1:25) parts)- €OsTS T5e, VAT, P &P.£1:85) (FREE with parts). 2

TOTAL P.P. & INS. 33p

BUILDING £5 50 (OVERSEAS

€0 . & P. £1-85)
(+8% VAT 44p)

TRANS ElGHT 8 TRANSISTORS AND 3 DIODES

8 TUNABLE WAVEBANDS, MW, LW, SW1, SW2, SW3 AND TRAWLER
BAND. Sensitive ferrite rod aerial for MW. and LW. Telescopic aerial for
short waves. 3in speaker. 8 unproved type tranaistors plus 3
diodes. Atiractive case :n black with red grille, dial and black
knobs with polished metal inserts.

Bize 9in X 3lin x 2iin approx. Push-

pull output. Battery economiser TOTAL BUILDING COSTS

switch for extended battery life.

Ample power to drive a lurger speaker Parts. P.P. & INS. 33p -
price list and plans 25p (FREE with parts). £ 4 (OVERSEAS F [ T

RADIO EXCHANGE LTD

*“Callers side entrance "“Lavells" shop
*Open 10-1. 2.30-4.30. Mon.-Fri, 8-12 Sat.

n - & P. £1:25) To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MK40 ISA

(+8% VAT 36p) Tel. 0234 52367 Reg. No. 788372 |
CASE AND LOOKS AS TRANS EIGHT

ROAM ER sl 6 TUNABLE WAVEBANDS: MW, LW, SW1, §W2, .

TRAWLER BAND PLUS AN EXTRA MW BAND
FOR EASIER TUNING OF LUXEMBOUKG, ETC. Sensitive ferrite rod aerial and tele-

. | enclose £ - for ... e l

scopic aerial for short waves. 3inspeaker. 8slages- .
TOTAL BUILDING COSTS I Name . o e - .

]

6 transistors and 2 diodes. ete.  Attractive black
case with red grille, dial and black knobs with
polished metal inserts. Size 9in X 3%in x 2in am,rox.£3.9 P.P.&IN. 31p

Plans and parts price list 25p (FREE with parts). g‘?‘fg?i‘l‘%” Address. . _ .. I . l

(+8% VAT 32p) PE11
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CONSTRUCTIONAL PROJECTS
P.E. MINISONIC by D. Shaw

A miniature, battery-operated sound synthesiser 952
ANTI-THEFT ALARM by B. A. Anderson

Protect and immobilise your car with this simple-to-build security device 959
A.F. ATTENUATOR by H. T. Kitchen

A useful addition to your test-gear for simple voltage measurements 975
NOVEL TRANSISTOR TESTER by D. C. Blackford .

Gives instant indication of transistor type and approximate gain 979
P.E. CCTV CAMERA—3 by A. V. Flatman

Final construction and setting-up procedure 986
CAR CASSETTE POWER UNIT by A. Russell

Enables your cassette player to run from the car battery 991

GENERAL FEATURES

INGENUITY UNLIMITED
Pulsed Pendulum—Bass Booster—Voltage Controlled Oscitlator—Random Impulse Generator 963

NEW DEVICES ... APPLICATIONS
Voltage controlled oscillator/precision waveform generator 967

HYBRID COMPUTERS—2 by D. Al-Dabass
The hybrid system considered in detail 971

NEWS AND COMMENT
EDITORIAL—Sonic Spin-off 951

NEWS BRIEFS
Carphone expansion—Radio licence plates—ATC in Scotland 958

BRITISH MUSICAL INSTRUMENT TRADE FAIR by G. M. Harvey
A look at some of the most interesting items at this year's fair 982

SPACEWATCH by Frank W. Hyde
Jupiter Orbiter—More about Mercury—infra-red Telescope—Sunspot Cycles 994

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry 998

PATENTS REVIEW
Thought provoking ideas on file at the British Patent Office 1001

MARKET PLACE
Interesting new products 1002

Our December issue will be published mid-November. This issue will be in large demand and
readers are advised to place an order with their Newsagent NOW!

© IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. Allreasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Publisher's Subscription Rate including postage for one year, Inland £3:25, Overseas £4 10.
international Giro facilities Account No. 5122007. Please state reason for payment, ‘‘message to payee'.
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As usedinindustry
throughout the world

THE INVADER'
BRITISH MADE, HAND BUILT, PRECISION INSTRUMENT

‘Invader’ low leakage, high efficiency professional soldering instruments
as used in industry worldwide, and why not you ! Precision designed
handle moulded of flame resistant material (SE1) and european safety
standards. Stainless steel construction throughout with elements
precision wound, earthed at two points, test run and finally flash tested
at 2,000 v A/c. Low cost internally fitted bits with large range of bit
faces for your future use Can you afford not to have the ‘Invader’.

MODEL 706 £2:88, 646 £313, 1076£3:22
{in Bit 19W in Bit 23W tin Bit 27TW

ADGOLA MULTI-GHANNELLED
SOLDER IN HANDY SIZES!

Adcola have designed solder packs to fulfil
all your needs—manufactured to B.S.l. 44.1
60/40/18 swg. Multi channelled resin
cored. If your need is small the dispenser
or the three oz reel wili do you if you are
keener try the § kilo reel.

Dispenser O8p. 30z 57p. V2Kilo£2:68

it makes sense touse the
best!postyourcouponnow
I I S M I D “

ADCOLA PRODUCTS LTD. GAUDEN RD.
LONDON SW4 6LH
VAT Regd. No 236 8163 72

Regd No.442782

Please send me
MODEL706

MODEL 646 MODEL1076

SOLDER Dispenser 3 oz.RE_EL Y2 KiloREEL
Price include VAT Add 10p for postage and packing
Inclosing PO, cheque for £

NAME
ADDRESS

PE1
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% ELECTRONIC
PIANO KIT

% SYNTHESISER
KIT

* ELECTRONIC
ORGAN KITS

There are five superb Elec-
tronic Organ kits speciaily
designed for the D-IY en-
thusiast. With the extreme
flexibility allowed in design,
you can build an organ to your requirements,
which will compare with an organ commercially built
costing double the price.

#Portable organ with 4 octave keyboard, £145-29. * Console organ
with 5 octave keyboard, £269-90. xConsole organ with 2 x 4 octave
keyboards and 13 note pedal board. £470:65. #Console organ witn
2 x 5octave keyboards and 32 note pedal board, £685. * Console organ
with 3 x 5 octave keyboards and 32 note pedal board, £770. *W/W
s1oo%nd Synthesiser Kit, £130. * W/W Touch Sensitive Electronic Piano,
£100.

Al components can be purchased separately, i.e.. semiconductor
devices, M.0.S. master oscillators, coils. keyboards. pedal boards.
stop tabs, draw bars, key-contacts. etc.

Send 50p for catalogue which includes 5 x 10p vouchers or send your
own parts list, enclosing S.A.E. for quotation.

ELVINS

ELECTRONIC MUSICAL INSTRUMENTS
Designers and component suppliers to the musical industry.
12 Brett Road. Hackney, London, E8 1JP. Tel. 01-986 8455.

INTRODUCTORY OFFER
V.C.O. by Fhachi

1Hz to 100kHz
FOR £3-85. P.&P. 15p

Size: 2in long x 1¢in wide x ¢in high.

Input: 12-24V d.c. (not centre tapped). 18V input giving 10
volt constant ampiitude output.

Requires only a 1 M1 pot to tune entire range—or can be
swept with a saw tooth input.

Enormous possibilities—music; synthesisers; filters; com-
munications; frequency modulation, etc.

Detailed application sheet with all purchases.

Sole Distributor.

LOW FREQUENCY WOBBULATOR

Primary intended for the alignment of AM Radios; Com-
munication Receivers; Fiiters, etc., in the range of 250kHz to
SMHz, but can be effectively used to 30MHz. Can be used
with any general purpose oscilloscope. Requires 12V
a.c. input. Three controls—RF level, sweep width and fre-
quency. Price £8-50.

A second model is available as above but which allows the
range to be extended down in frequency to 20kHz by the
addition of external capacitors. Price £11-50.

Both models are supplied connected for automatic 50Hz
sweeping. An external sweep voltage can be used instead.
These units are encapsulated for additional reliability, with
the exception of the controis (not cased, not calibrated).

PLEASE ADD V.A.T. AT 8%
OPEN 9 a.m. to 6.30 p.m. ANY DAY

CHILTMEAD _TD

| 7/9 ARTHUR ROAD, READING, BERKS.
—  (rear Tech. College) Tel.: Reading 582605/65916

Practical Electronics November 1974
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.(state 6/74/9V)

CASH X CARRY
PRICES

For CALLERS or BY POST

{GB carr/Pack 15p per item)

. No.

D1203 Telephone smplifier—suction
D1201 Telephone ampiifier-—cradle
T1206 2 station Intercom

T1306 3 station intercom

T1406 4 station Intercom

TAIA 2 station telephones intercom
W12 2 station wirelesa intercom
DP303 Door phone intercom

PK3 ETCH your own printed circuits
EA41 Reverberation amphfier

U550 Uitrasonic switch

XP4002 Photoelectric alarm system
Sclid etste tachomete
Power h transistor a
Car guto lock

4A 6-12V battery charger

FF21 Car io/tape quad adaptor
Fully disappearing ca
Electric disappearing car aerial

ET (F1009) Morse code kay/buzzer

VH105 Aircraft band converter

LM300 50K Disco mic

DFS508 50K Communications mic

Car lighter plug 1W voltage adaptors 300mA {each)

ted ignition

STC Time delay module 1-50
Gravenire 931A photo-electric unit (with aata) 3-50
3 cw. 3x 500W sound fo light 21-50

cw. 3 x 1.000W sound to light + override 4125
150w light display projector with wheel 23-50

MM1 (BZ005) 4 channel 9V mixer

MX100 defuxe 4 channel mixer

HE7(G 1320} Sterec headphone amplifier
MP12 6—CH Slider control mixer

RE208 Stereo phone adsaptor

MD802 Stereo phones

CIS200 Sterso phones

CIS250 Stereo phones

G1301 and G1305 Stereo phone controis

Car etereo spaskers in pods. Special offer (pair]

UK'S LARGES

TRANSISTORS,
CONDUCTOR DEVICES - ANY QUANTITIES

VALVES AND SEMI-
T STOCKISTS

(=%

Ceramic Filters
Miniature 10:7 mHz
40p pair.

IC IF Unit

CA3089 10-7 MHz IC
£2-94

tC Clock

MM 5314 single
chip clock with
CCT g3,

tiltars

Sinclair 8W IC

IC12 with data and PC board
£2-10

Radio IC Chip

ZN414 Radio IC with circuit

tie Tape Head
Replacement tor most
recorders £2-00
Uitrasonlc
transducers

with data/circuits
£5-90 pair

Strobe tunes ﬂ
ZFTBA (similar to 4A)

£4.

ZFT12A £5.

7 segment
indicetors
3015F  with
£1-70 each.

data

ELECTRONIC COMPONENTS

(Post/Packing 15p per
items G.B. unless stated)

16

Spring delay units

HP42 9in twin spring £3-30
(P & P.) 20p. HR1 6in twin
spring £6-85 (P. & P} 25p.

Fibre optics

0-0tin da. mono filement
£5-50 per 100 metres. 0-13in
dia. 64 fibres £1 per metre
15mm dia. mares tails £10-50
each.

Radlo Control XTALS
Matched pair for 465 kHz IF
€2 pair for all superhet trans
RX's

Handests
Lightweight telephone hand-
sets brand new complete

with diagrams for intercoms
£3 pair.

MARRIOT TAPE HEADS
4 Track Mono or
2 Track Stereo

(Carr./packing 35p}
U4324 20k/V with case 9-25

U435 20k/V with steel
875

U4313 20W/V with steet
cas 12-50
U43|7 20)/V with case 1650
U4341 33k/V plus transistor tester steel

case
U4323 20k/V plus 1kHz 465kHz OSC with
case

ITI-2 20k/V slim type

THL33D (L33DX) 2k/V Robust
TP5SN 20I(IV (Case £2)

TP10S 2k/

TW20S 20K/V

TWS0KS0k/V

EP10KN 10k/V

AF105 50k/V Deluxe (case £1 90)
S100TR 100k/V Pius transistor tester

L]

10-
11

12-
a2

17" High Impedance £2:-50

18" Med tmpedance £3-50

3 Med. impedance £5-00

Erase Heads for 17

18 “and 36 £1:00
63 2 track mono. High

£1-75

43 Erase Head for 63 75p

(Post, etc.

15p any quantity )

GENERAL TEST

unless stated

NN a NS e ONNANNN YO ®ae

iS

a3

34

35

36

a7

38

39

40 Crystal lape! microphone 80
41 E1052 Car speakers front/rear tadar 00
42 Bib groove clean (Ref. No 42) 76
43 Bib Record care kit (Ref. No. 43) 20
44 Bib cassette recorder care kit (Ret. No. 26A) e
45 Bib cassette tape spilcing kit {Ref. No. 24) 64
46 BASF reei-res] hobby box 40
47 2000 OHM Headphones 50
48 4000 OHM Headphones 55
49 Cassette recorder mic. (2ymm & 3ymm plugs) 85
50 420 ES Microscops 70
51 UPOS0 Low cost 9V eliminator 25
52 RE 527 Tape head 1-70
53 Cambridge pocket calculator 17-95
54 BCB808 Percentage pocket calculator 21.85
55 50617 M.mory pockot calcutator 20-95
56 BCI d memory 33-28
57 Slnclulv sclemlhc cnlculnlov 2720
58 Sincialr Cambridge Memory 23-9%
60 Antex soldering iron kit (SK| 3-30
61 Bib record care kit (Ref No 59) 17
62 5Spc Chassis punch kits 5-50
63 Longs desoldering tool 5-50
64 1A in line malns suppressors 2-50
65 BSS52 (E1013) 7 way stereo speaker.switch 2-20
86 Weller 8200D—PK expert gun kit 8-20
67 'S Dec breadboard 1-98
88 2 Dec breadboard 0
69 4 ' Dec breadboard 7-50
70 7' Dec breadboard 3:85
71 Instant head soldering gun 2-30
72 40W soldering ron 1-90
ELECTRONIC COMPONENTS

AND EQUIPMENT

More bigQ:! stocks of

and equipment for supply purposes. Lst un quole lor youv
requirements. (Please enclose large SAE with all enquliries)

BUILDIT
YOURSELF

" 798 50 in 1 50 projects £13-95
MW/LW portabie radio .
(P. & P. 32p). MW/LW radlo | O™ 25p)
tuner £5-25 (P. & P 2[’09:)2 91\; 150In 1 150 projects £21-50
reguiated power supply

A 5p). 15W inverter | (POst 30p)

40W inverter £6-80 (P. & P
40p).  Sinclar
radio £2-25 (P. & P. 15p)
Sinclair Cambridge Caiculator
£13- 84 post paid

Ready to use and use again
Educational and practical
Al transistor clrcuits with
full handbacks.

10in 1 10 projects

£5-95 {post 20p)

20 (P. & F' 30p). Radionic X 20 20 (Elec.
projects £4- 95 (post 20p)
Radionic X 40 40 (Radio)
projects £9-45 {post 20p}

micromatic

EQUIPMENT
{t Carr .packing 50p
7)\\ * Carr rpacking 30p)

. n < ~\
Living Sound” made specially P ——— s NEW REVOLUTIONARY
for Henry's by EMP Tapes Ltd. 5 PR SUPERTESTER 680R £
screw type with library case. Post £o v 680R Multi-tester 1850
. 5y
paid (G.B.). o le n!vownonAnv SUPERTESTER
£ £ £ £ L
3tor 6 for 10 for 25 for “"“ M““’ mssted 1650
les
ceo 110 % 315 7.50 Transistor tester 11-00
cso 1-47 285 485 11:37 Electronic voitmeter 18-00
c120 1-83 3-54 5 60 14-00 11-95
Ie] ure probe 11-95
Gauss meter 11-95
SPECIAL OFFER CASSETTE STORAGE [ Sonsi mecior 595
Rotating unit up to 32 cassettes stackable Ez?zfoebqeuence :3:
£3-80 (P. & P. 15p). Car unit with bracket for Shunts 25/50/100A 2-50
10 cassettes £2-80 (P & P. 10p) 13100 IMA Strip chart recorder 44-00
1Tk40 AC Multivoltmeter 19.75
1Tk15 Grid dip meter 440kHz-28mHz 19-95
1Tk85 28 Range valve voltmeter 22-50
1Tk20D RF Generator 120kHz-500mHz 18-95
127 Noise reduction unit 1Tk22D AF Generator 20Hz-200kHz 19-95
707 Windscreen wiper timer *HM350 In circuit transistor tester 19.50
157 Private TV loap trans, *C3025 Detuxe meter 1-300mHz 6-95
525C 120-160 mHz VHF tuner *TT145 Compact transistor tester 14-75
£p £ p +G3-36 R/C osc. 20Hz-200kH2z 19-75
310 Radio  control 630 STAB ~ Power = = *C3042 SWR Meter 575
receiver £3-29 supply ~ 6-12v *SE350A Deluxe signal tracer 12-95
300 4-channel  R/C 0:250-1A 2428 *SE400 Minl-lab. all in one tester 1550
transmitter 661 690 Dgoc‘o“" O, c&;g gc:%;SgOAOOOKHz(cZBrO £1) 4300
345 Superhet RC ° g 4. meter 1-300mHz 575
receiver 6-81 700 E""i:‘r’f"'c Chat- 7.92 Resistance sub box (post. etc.} 2-40
65 Simple tran- (Lo i Capacitor (20p) 2:10
sistor tester 1-66 760 Acoustic switch 12-57 2A variable transformers (carr. £1) 8-55
1158 watt  ampli- 780 Metal Detector Radio activity counter 0-10r {carr. £1) 9-97
fier 4-50 {electronics Mains unit for above (carr. 50p) 375
D @ it i 790 Capasitive Burg-
fier 4.73 -
125 Stereo  control lar alarm 792 PA-DISCO-LIGHTING EQUlP.
unit 6 61 835 Guitar preamp 4-98 Without doubt
130 Mono control B840 Delay car alarm  6-99 U.K. s best range of
unit 418 a75 CAP_ Diacharge modular and com-
605 Power supply ignition for car plete equipment
for 115 5.31 engine -Ve Lighting, mixing.
610 Power supply Earth) . 13-19 microphonas.  ac-
for 120 5-31 80 Scope Calibrator 2-85 cessories, speakers
615 Power  supply ggg l;;&t_e:eénd:'u:/o’# 6-98 amplitiers,  ianses
for 2 x 120 684 mHz etc.. etc
230 AM/FM aerial timer 11-31 FREE stock lists (Ref. No. 18) on request. CALL
amplifier 329 715 Photo cell switch 897 IN AND SEE FOR YOURSELF at Henrys Disco
240 Auto packing 795 Electronic con- Centre, 309 Edgware Road. Tel. 01-723 69€3
ars J'ﬁ" poampr *%0 | w0 PR tmer 8 [ s
698 235 Acoustic  Alarm ° A
5705 LF generatar for driver -61 (EXPORT V.A.T. FREE)
10Hz-ImHz 2145 [ 465 Quartz ~ XTAL FOR MORE ELECTRONICS SEE
5755 Sq. wave gen- Checker 9-90 BACK PAGE
Sk re B0 vex™ " 5% | HENRY'S ELECTRONICS & HI FIDELITY
20Khz 19-77 .
590 SWR meter T e manery CENTER NOW OPEN IN BRUSSELS,
Charger 759 BELGIUM. PR!CES, VAT, STOCK, ETC.,
850 Eloctronic Keyer 1637 | SUBJECT TO BELGIAN REGULATIONS

EDGWARE ROAD, W2

Practical Electronics
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Electronic Centres
404-406 Electronic Components & Equipment 01-402 8381 #/Fi and
309 PA-Disco-Lighting High Power Sound 01-723 6963
303 Special offers.and bargains store

All mail to 303 Edgware Road. London W2 1BW

Electro

nics

Centres Open
9am-6pm




GIRO NO. 331 7056
C.W.O.only. P. & P, 10p on orders below £5
Discount: £10-10%, £20-15°; {except net items)
Export Order enguiries welcome (VAT free)
Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

SPECIAL RESISTOR KITS (Prices inciude Post and Packing).
10E12 #W KIT: 10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%,). £3-65 net
10E12 +W KIT: 10 of each EI2 value, 22 ohms—I M, a total of 570 (CARBON FiLM 5%). £3-85 net
25E12 W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5°A,) £8-35 net
25E12 {W KIiT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 59%,). £8-45 net
SEI2 }W KIT: S of each EI2 value, 10 ohms—IM, a total of 305 (METAL FILM 5%), £2-85 net
PLEASE NOTE: DUE TO CURRENT WORLD SHORTAGES THESE KITS MAY TEMPORARILY
CONTAIN BOTH WATTAGE AND VALUE SUBSTITUTIONS.

MULLARD POLYESTER CAPACITORS C280 SERIES RESISTORS
250V_P.C. Mounting: 0-01uF, 0-0)5uF, 0-022uF, 0-033uF, 0-047uF, 3jp. 0-068uF, | CF—Hizh Stab Carbon Film 5%. ”F—H'Kh Stab Metal Film, 5% "
0- I uF, “F 0-15uF, up onur Sip. 0-33uF, 8p. 0-47F, 9p. 0-68uF, 12p, IuF, | W.  Type Range 1.99 100-499  500-999 1000 Size mm
15p. |:SuF, 23p. 2-2, t CF 2.1M | 075 -eo o-ss 24 x75
MULLARD POL ESTEI CAPACITORS C296 SERIES H CF  22.2M2 | 075 060 0-55 39 x 105
3ooo|v5 g_ooll;;r Fogm] FFO’OOH;‘F 0-0033uF, 2}p. 0-0047uF, lp 0-0068uF, 0-0IuF. | } g'; .2%{:7 { ?;3 ?-gg ?‘fs §5x>7< 16
[ o 0-047,F, 0-0 - - : : o
sie. et S s R0 iy Al B 14 40: 03! 2u. e tp0°22u {omE doama g 14 1l 09 2108
0V: 0-01 uF, oous,‘r oomr Ip. 0-047uF, 0-068uF, 31p. O- | uF, 45p. 0- 15uF, 5 -10i 1-98 18 : 6 x
0.224F. $jp. 8 3uF. i o47,.F Bip- OB, i2p. iF. 14p. U GRS TR | ) MFE  10-10M 45 352 3-08 275 B x 175
MINIATURE CE f CAPA For value mixing prices, please refer to our catalogue (pr.ce in pence each).
SOV: (pF) 22, 27, 33, 39 47 se ee 82, 100, |1o |so |ao 220, 270, 330, 390, 470, YALUES AVAILABLE_E|2 Series only. Net prices above |
;:0 .6:3‘ ?)1? IKV I‘KS IKI 3K3 4K7, 6K8 (uF) 0-01, 0-015. 0-02, 0-033, 0-047, PRESET SKELETON POTENTIOMETERS #av‘evt;./hansﬂ IS\\NAIItchzePI
8LY TYRENE éAPACITORs 160V 5%,. MINIATURE 0-25W Vertical or horizontal 6p each| 2\4/. 2p; 4\,{, 2P, '6W
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, IK, 2K2, 4K?, 10K, etc. up to IMQ 3P, 3W: 4P, AW; 3P
4700, 10,000, Jip. SUB-MIN. 0-05W Vertical. 1000 to 220K 0 Sp each AW 4P, JW 30p

(P.E.) 6| CHEDDINGTON ROQAD, PITSTONE,
NR LEIGHTON BUZZARD, BEDS Lu7? 9AQ
Tel.: Cheddington 668446 (S(d Code 0296)
CATALOGUE No. 3 20p.

B. H. COMPONENT FACTORS LTD.

Miniature Mullard El . VEROBOARD 01 015 POTENTIOMETERS
tpiature/iuilarcitiectronics 2 x5 36p 36p Carbon Track 5K to 2Mn, log or lin. Single, 164p. Dual Gang 46p. Log Single with
1-0uF 63V 64p  68uF 16V 6}p 24 x 33 33p 1Sp Switch 26p. Slider Pots, 10K, 00K, 500K. 30mm, 34p, 45mm, 47p. 60mm, 55p,
] 34 x §° 42p 45
JIurey Slp SR saviiedy: 3 3> %* | oropes JPrucs ELECTROLYTIC CAPACITORS. Tubular & Large Cans
33.F 63V 6lp 100uF 25v elpf 24 X |7 % 9 IN4001 63p | PN 2Pin (2o (uF/v): 1/25, 2/25, 4/25, 4.7/10, 5/25, 8/25, 10/10, 10/50, 16/25,
40uF 40V 6lp 100uF 63V (dp [ 21 X 5 (Plaim)  — 19p IN40027}p 3Pin 13p122/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 61p. 50/50, 8p.
4TuF 63V 64p  1SOuF 6V efp | 2t % 31 (Pain)  — Iép IN4003 9p | 2. Fin 180°  Iép  100/50, 200725, 1lp. 250/50, I8p. 500/10, Ilp. 500/25. 15p.
6-8uF 63V 6lp 150uF e3v-1Bp| 5 X 33 (Plain) — 129 IN4004 93p | 519 Jack 20p | 500/50, i8p. 1000/10, 15p. 1000/25, 22p. 1000/50, 40p. 2000/ 0,
8-0uF 40V 6jp 220uF 6-4veyp | nsertiontool”  73p 73p IN4005 13p | 23mm Jack l!n 20p. 1000/100, 90p. 2000/25, 30p. 2000/100, $5p. 2500/25, I8p.
JOAF 25V 61p 220iF 10V 6fp | Track Cutter 56p 56p 1N400¢ (4 | Phono 2500/50, 62p. 3000/50, 80p. 5000/25, 66p. 5000/50, £1-§0
JOuF 63V 61p  220uF 16V Bpf Pins. Pkt.50 22p 22p IN9I4 Tp HI-VOLT: /350, I9p. 16/350, 22p. 32/350, 33p. 50/250, 20p.
ISuF 18V 6p  220uF 63V 2lp IN9I6  Tp E%CIKPE,TS op | 100/100. 20p, 100/250, 30p. 4/450 14p. 16/450 23p.
ISWF 63V 63p  330WF 18V 125 BA100 10p in 105 METALLISED PAPER CAPACITORS
16uF 40V 6jp 130uF 63V 25p | TRANSISTORS OAS 42 Lty ) IALL E
o P (A P P 15Pin 180° (2p -054F. 0 1uF, 6p. 0-25, 6p. 0:5uF. 73p. IuF 9p.
22uF 25V 6jp 470uF 64V 9p| ACI26 I6jp BC2I2L I2p | OA47 9 [Ty jack 15 5 005 6p. 61 055 7
22uF 63V 6lp  470uF 4ov 20p | ACI28 8C213L (2p | OA8) 1ip |35 s L] 5 Jos0sTeprollita o SanEe.
31‘;:!’- lov 6 : eaoﬁr Tev ,s: ST ||= EE ”: SA300 a: 2-5mm Jack 13p |ooov: o-o| 11p. 0022, |Jp. 0-047, |5p. ‘022, 23p. 0-47
33uF 16V 6fp 680uF 40v 25p| BCI0B 12p OC44  i8p hong TR LT
I3uF 40V &p . IOOO;AF 16V 20p | BC109 3p OC7i (3p | integrated Screened Wire, Metre 6§p NEW CAPACITOR KITS
32uF 63V 6fp 1000F 25V 25p | BC48 i2p ©OcCs| 16p | Circuits Twin Screened Wire, Metre 11p — Pleasea send for List
4TuF OV 6§ 1500uF 6-4 15pf BCI149 t2p OCI70 23p | 4AT09C 50p|Stereo Screened Wire, Metre 12p
‘7“ P 1500uF 16V 25p | BC182L 12p TIS43 33p | uA74IC $SpfConnecting Wire, All colours, Metre 2ip|NOTE: ALL STOCK ADVER-
WF 25V 64p  2200uF 1OV 25p | BCIB3L 12p 2N2926 Ilp | uA723C £1|Neon Bulb, 90V Wire Ended 5for 24p} TISED 15 SUBJECT TO
47uF 63V eip 3300uF6-4 26pl BCIBAL 13p 2N3702 11p ) ZN4I4  £1-321Panel Neon, 240V, Red. Amber, Clear  164p AVAILABILITY

SPASKSITE MK
Electronic Ignition... #%

Betteronall points Y e

Because you keep your points!

The SPARKRITE MK.2 is a full capacitive discharge electronic system.
Specifically designed to retain the points assembly  with all the
advantages and none of the disadvantages. No misfire because contact
breaker bounce s eliminated electronically by a-pulse

suppression circuit which prevents the unit firing if the

points bounce open at high rpm. Contact breaker burn is

eliminated by reducing the current to about 1/50th of

norm, thus avoiding arcing. But you can still revert

10 normal Ignition if need be. In seconds. If points

go {very unlikely) you can get replacements

anywhere. All these advantages.

@Fitted in 15 minutes. @ Up to 20% better fuet

consumption. @instant all weather starting. ® Cieans

plugs - they last 5 times longer without attention.

@ Faster acceleration. @ Faster top speeds.

®Coit and battery last longer.®Efticient fuei

burning with less air pallution.

The kit comprises
everything needed

Ready drilled scratch and rust resistant case.
metalwork, cables, coil connectors, printed
circuit board, top quality 5 year guaranteed
transformer and components, full
instructions to make positive or negative
earth system, and 6 page installation
instruction leafiet

WE SAY IT IS THE BEST SYSTEM AT
ANY PRICE!

PRICES

D.LY Kitonly £10-93 incl. VAT and P & P
Ready Built Unit £13-88 incl. VAT and P & P
{Both10 fit all cars with coil/distributor Ignition up to

WELIRGSBLy unns tor any petrol-engined vehicle (boat,
motorcycle etch with coi/contact breaker igniton
Detaits on request Call in and see us 1or a demonstration

ELECTRONICS DESIGN ASSOCIATES
Dept PE11).82 Bath Street, Walsall WS1 3DE Phone 33652

932

10 CHAPEL ST, LONDON NW1

P. F. RALFE

Phone 01-723 8753

MUFFIN INSTRUMENT

FANS

Dimensions 4-5in x 4-5in x 1-5in. Very
quiet running. precision fan specially
designed for cooling electronic equip-
ment, amplitiers etc. For 110V, a.c
operation {practise Is to run from split
primary of mains transtormer or use
suitable mains - dropper}). CC only 11
watts. List price over £10 each. Our price
in brand new condition, is £3-50.

ITT METRIX

Model 1018  miniature
oscilloscope. D.C. 10mHz
Sensitivity 100mV. Single-
beam Dimensions 20cm x

oa.

14cm x 13cm. Weight 541b.
Sold brand new at nearly
one half maker's list price. ) 2'9

Only £50.

AVO VALVE TESTERS
Brief-case type 160. Full working

condition throughout. £65.

500MHz FREQUENCY DIVIDER TCD 500.
Sensitivity 10mV (1-300MHz), 50mV (300~
500MHz). The TCDS500 is designed to
extend the range of existing freguency
counter by 10 or 100 times to a maximum
of 500MHz. Completely self-contained, no
external standards required. The TCD500
is suitable for any type frequency counter
over SMHz. Solid-state, small size. Brand
new

AERIAL CHANGE-OVER RELAYS
of current manufacture designed espec-
ially for mobile equipments. coll voltage
12V. frequency up to 250MHz at 50 watts
Small size only, 2in x {in. Oftered brand
new, boxed. Price £1-50, inc. P. &P

DIGITAL FREQUENCY METER

Type 'FT300"

Reads as frequency meter up to 99-99
kHz in three ranges or as tachometer
99,990 r.p.m. Solld-state instrument
Clear read-out. Size only 8in x 5in x 2}in
Weight 44ib. BCD outputs. Operating
voltage 110/240V a.c. Made by famous
manufacturer. These unlts are brand new
in original makers cartons. Qur price
£55.

Large selection of

RF PLUGS AND SOCKETS

Available ex-stock: BNC plugs 50 30p:
BNC sockets 50 25p; N. type plug 50 50p;
Burndept plugs 40p; Burndept sockets
20p; All plugs and sockets are brand new
Please add appropriate amount for
postage

EDDYSTONE 770R RECEIVER
Range 19-165mHz. As new, £125.

DURATRAK VARIACS

Type 100L. 230V input. 0-230V a.c
output. 8 amps. Brand new minus control
knobs. Price only £15, carriage £1

WHEN ORDERING.

PLEASE ADD 8% VAT TO THE TOTAL AMOUNT
INCORRECT AMOUNTS WILL
CAUSE DELAY IN DESPATCH.

Practical Electronics
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CUSTOM CABINETS

331 High Street, Rochester, Kent. Tel: Medway (0634) 404199

itrormacrnesent HUGE SAVINGS

.

2’ x 12” Cabinet 4’ x 12” Cabinet Disco Console (includes lid not shown)
Takes two slaves

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show
examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce
a professional finish in a very shorttime |
Kits are available in all specifications and all the kits contain everything you need as follows :-
1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and1 baffleboard with speaker cutout
2) P.V.C.cut tosize for frame and back, plus false front and back timbers, white front piping and speaker cloth
3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions !

PRICE& TYPELIST

Type Size Price manufactured  Kitprice
2 x 12" (illustrated above) 36"x18"'x13"x3 £19.50 £12.50
4 x 12" (illustrated above) 31"x31"x13"x % £24.50 £17.50
4x12”" P.A. Column 48" x27"x13"x % £30.00 £21.50
1x18" 31"x31"x13"x 3 £24.50 £17.50
1 x 15 with two top horn cutouts 36"x20"x13"x 3 £21.00 £13.50
Mini Disco (state deck cutout BSR, GARRARD etc.) 33"x20"x 8'x% £20.00 £13.00
Manxi Disco (iliustrated) (state deck cutout BSR, GARRARD etc.) 42"x20"x10" x % £25.00 £18.50

Please ask for quotation on any other type or size of cabinet you may require.

JULGERTD, *WW“W

o ay o

£ »
.
]

ERC 100 watt power amplifier

* Electrolytic capacitors and second . s
generation iCs * Stereo studio disco mixer * Concorde mono M400 mixer

* Fuliy protected against shortor open * Full PFL and Monitor facilities * Full PFL and Monitor facilities
circuit * As used by John Peel, Mark Wesley, * Mike overide

* Lessthan 0.1% distortion at all powers Paut Burnett, DLT, Dave Christian, * Magnetic inputs

* Rise time 4muS-stability - Tony Prince * Broadcasting quality
Unconditional Price £66.50 * Price £120.00 £85.00

ALL OUR PRICES INCLUDE VAT AND UK DELIVERY

Disco imp projector 150 watt tungsten
unbeatable price £19.75

Includes liquid wheel and postage
Normally £24 -£27.50

UNBEATABLE NOW ONLY £18-00

TRADE AND EXPORT ENQUIRIES WELCOME

Practical Electronics November 1974
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The largest selection

BIB Hi-FI ACCESSORIES

EX COMPUTER BOARDS
Packed with transistors, diodes, capacitors
and resistors ~COMPONENT VALUE £1.50.
3 for ONLY 66p + P. & P. 30p.

SPECIAL one as above PLUS Power Tran-
sistorse ONLY b5p each + P. & P. 16p.
PAXOLINE BOARDS 7§ X 9* approx.
4 for 30p + P. & P. 20p.

FIBRE-GLASS PRINTED
CIRCUIT BOARDS
16§ X 4° approx. 2 for §5p

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen
99p each

VEROBOARDS

Packs containing approx., 50sq. in. various
sizes, all 0-1 matrlc 55p

REPANCO CHOKES & COILS
RF Chokes
CH1.2:5mH 28p CH2, 5'0mH 30p
CH3. 7-5mH 81p CH4. 10mH 33p

CH5. 1:omH 28p
COILS

DRX1Crystal set 31p DRR2 Dualrange 45p

COIL FORMERS & CORES
NORMAN }” Cores & Formers 8p
1” Cores & Formers 10p

SWITCHES
DP/DT Toggle 38p 8P/8T Toggle 30p

FUSES

13- and 20mm. 100maA,
500mA, 1A, 1-5A, 2A
QUICK-BLOW Bp each.

200mA, 250mA,

EARPHONES

Crystal 2-5mm plug 42p
Crystal 3-5mm plug 42p
8 ohme 2:5mm plug 22p
8 ohms 3-5mm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohma plus on/off switch and
2-5mm and 3-5mm plugs £1-85

De Luxe Groov-Kleen
Model-42 £1-95
Chrome Finish
Model 60 £1:50

Ref. 36A. Record/Stylus Cleaning Kit 33p
Ref. 43. Record Care Kit £2-42

Ref. 31. Cassette Head Cleaner §8p

Ref. 32. Tape editing Kit £1-68

Model 9. Wire S8tripper/Cutter 83p

Ref. 46. Spirit Level 62p

Re!. B. 8tylus and Turntable Cleaning Kit
Ref. P. HI-FiCleaner 31p 34p
Ref. 32A. Stylus Balance £1:3?

Ref. J. Tape Head Cleaning Kit 82p

Re!. 56. Hi-Fi Stereo Hints and Tips 42p
Ref’ 45, Auto Changer Groove Cleaner £1-08

ANTEX SOLDERING IRONS
X25. 25 watt £2-06

CCN 240. 15 watt £2-48

Model (. 18 watt £2-28

8K2. Soldering Kit 23-25

STANDS: 8T3, avitable for all models £1
SOLDER: I88WG Multicore 7oz £1-61
228W@ 7oz £1-61. 188WG 221t §1p

2283WG Tube 33p

ANTEX BITS and ELEMENTS

Bits No.
102 For model CN240 sh * 42p
104 For model CN240 A” 42p
1100 For model CCN240 &%~ 42p
1101 For inodel CCN240 1 42p
1102 For model CCN240 3~ 42p
1020 For model G240 ¢ ° 42p
1021 For n.odel G240 }~ 42p
1022 For model (240 §° 42p
50 For model X25 ¢ ° 48p
51 For model X25 ¢~ 48p
52 For model X25 #%* 48p
ELEMENTS
ECN 240 £1.30 ECCN 240 £1-32
EG 240 £1-07 EX 25 £1-18

ANTEX HEAT SINKS 10p

3-WAY STEREO HEAD-

PHONE JUNCTION BOX
H1012 2187

2-WAY CROSSOVER

NETWORK
K4007.80 ohms Imp. Insertionloss 3bB £1.21

CAR STEREO SPEAKERS
(Angled) £3-85 per pair.

BI-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

(Black Vinyl covered)

No. Length  Width Height  Price
V1l 8 x 5% x 27 £1.10
BvV2 11* X 6" x 3" £1-45
ALUMINIUM BOXES
BAl 5} X ‘li' x 14" 42p
BA2 47 X X 14 42p
BA3 4" X 2!' X 14 42p
BA4 51" x 4 X 14*  680p
BAL 4 X 24" x 2 42p
BAS 37 x 27 x 1" 34p
BA7 7" x o7 x 2{"  70p
BAs 8- x 8 x i 90p
BA x 4 X 2 58p

9 6
P. & P. 10p on each box

VAT included in afl prices. Please add
10p P. & P. (U.K. only). Overseas orders—
please add extra for postage.

NEW COMPONENT PAK
BARGAINS

Pack
No. Qty.
C1 200

Description Price

Resistors mixed

values approx.
count by weight 0-55

C2 150 Capacitors mixed values approx.
count by welght 0-55
C3 50 Precision Resistors 019, 0-01%
mixed values 065
C4 75 $th W Resistore mixed preferred
values 0-55
C5 & Pieces asaorted Ferrite Rode  0-55
C6 2 Tuning Gangs, MW/LW VHF 0-85
C7 1 Pack Wire 050 metres assorted
colours 0-55
C8 10 Reed 8witches 0-55
C9 3 Micro 8witchen 0-55
C10 15 Assorted Pots & Pre-8ets 0-58
Cl1 b Jack Sockets 3 X 34m 2 X
8tandard Switch Type 0-56
Cl12 30 Paper Condensers preferred types
mixed values 0-56
C13 20 Electrolytics Trans. types 0-55
Cl14 1 Pack assorted Hardware—
Nuts/Bolts, Grommets, etc. 0-55
C15 5 Mains8lide Bwitches 0-55
Cl16 20 Assorted Tag Strips & Panels 0-55
C17 10 Assorted Control Knoba 0.55
Cl18 4 Rotary Wave Change 8witches0-55
C19 2 Relays 6—24V Operating 055
c20 1

Pack Sheets of (,opper Laminate
approx. 20 8q. ins. 055

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts, (A10)

Open Mon.-Sat. 9-5,30 p.m.

Tel. 61593

PLUGS AND SOCKETS

PLUGS

PS 1 D.I.N. 2 Pin (Speaker) 0-11
P8 2 D.LN.3Pin 012
P38 3 D.I.N.4Pin 0-15
P8 4 D.IN.5 Pin 180° 018
P3 5 D.LN.5 Pin 240° 0-18
P8 6 D.IN.6Pin 0-17
P8 7 D.JIN.7Pin 0-18
P8 8 Jack 2-5mm 8Screened 0-18
P8 ¢ Jack 3-bmm Plastic 0-12
P8 10 Jack 3-3mm Screened 0-18
PS 11 Jagk i* Plastic 0-15
P8 12 Jack }” Screened 0-22
PS 13 Jack Stereo Screened 0-36
P83 14 Phono 0-10
P8 15 Car Aerial 0-22
P8 16 Co-Axial 0-15

INLINE SOCKETS

IT'S NEW

IT'S POWERFUL
(15+ 15wR.M.S.) AND —

IT LOOKS GOOD!
THE
LEGIONAIRE

STEREO
AMPLIFIER
ORDER NOW—

ONLY £39:95 p. & p. 50p
OR Write for full details

WORLD SCoOOP

JUMBO
SEMICONDUCTOR PACK

Transistors, Germ. and Silicon Rectifiers,
Diodes, Triacs, Thyristors, I.Cs and Zeners.
ALL NEW AND CODED

APPROX 100 PIECES

Offering the amateur a fantastic bargain Pak
and an enormous saving——identlfication and
data sheet n every Pak.

Only £2 p. & p. 20p

PS 21 D.LN.2 Pin (8peaker) 0-14
P822 D.LN.3Pin 0-20
P8 23 D.I.N.5 Pin 180° 0-20 RECORD SEOREASGE/
PS24 D.LN.G Pin 240° 0-20 CARRY CAS
PS 25 Jack 2-3mm Plastic 0.16 | 7in EP. 18%in x 7in X 8in (30 recordn)£2 -
P38 26 Jack 3:5mm Plastic 0-18 e ’
P8 27 Jack §* Plastic 0-30 12in LP. 13%in X 7}in X 12%in (50 rec:;lsus)
P8 28 Jack 3" Screened 035
P8 29 Jack Stereo Plastic 0-30
P8 30 Jack Stereo Screened 0-38 c‘ASSETTF CI}SES
P8 31 Phono Screened 018 Sol‘:f 1:]'..313“‘ % 3lin x 3ln. Lock and
P8 32 Car Aerial o-ggf "APTe 5
P8 33 Co-Axial 0-22
e SPECIAL PURCHASE
> N 2N8055. Silicon Power Transistors NPN.
P8 35 D.LN.2 Pin (Speaker) 0-08 | Famous manufacturers out-of-spec devicea
PS 36 D.I.N.3Pin 0-11 | free from open and short defects—every one
P8 37 D.L.N.5 Pin 180° 0.11 | able! 115W. TO3. Metal Case.
P3 38 D.I.N.J Pln 240° 011 OUR SPECIAL PRICE 8 for £1
P8 39 Jack 2-5mm Switched 012 -
P8 40 Jack 3-5mm Switched 012{ LOW COST CAPACITORS
P8 41 Jack {” Switched 0-20 0-01uF 400V. 8p each
PS 42 Jack Stereo Switched 0-30 | 500.4F 50V, Elect. 10p sach
P8 43 Phono 8ingle 0-08
P8 44 Phono Double 0-10
s oot Bt 71o| REPANCO TRANSFORMERS
. . . Primary. ndary voltages avail-
P8 47 Co-Axial Flush 0-20 able from selected tappings 4V, 7V, 8V, 10V,
14V, 15V, 17V, 19V, 21V, 25V, 31V, 33V,
LEADS 40, 50 and 25V-0-25V.
LS 1 S8peaker Lead 2 pin D.I.N. plug to | Type Amps Price P.&P.
open ends approx 3 metres long §} MT50/} { £1.83 30p
(coded) 0-20 § MT50/1 1 £2-42 35p
MT50/2 2 £3-30 40p
CABLES
CP 1 Single Lapped Screen 0:07f CARTRIDGES
Cr 2 Twin Common Screen 0-11| Acos
CP 3 Btereo Screened 0-12§ GPYOI1-18C 200mV at 1-2cm/sec 11-35
CP 4 Four Core Common Screen 0-23 | GP93-1 280mV at lem/sec 21-85
PC 5 FourCore Individually Screened 0-30 ?ggg 1(‘1001{1\17,# %)C":Isetc ﬁgg
. > . 5 Crystal/Hi Outpu
e o Microphone Fully Bralded Cable 0-10 § 570, 0o vagal/ 11 Output Compatible £1-20
P 7 Three Core Mains Cable 0-09 ) 7 50068 Stereo/Hi Output 2175
CP 8 Twin Oval Mains Cable 0-07 | 1-2105 Ceramic/Med Output 2195
CP 9 S8peaker Cable 0-05 | J-2203 Magnetic SmV/5cm/feec, including
CP 10 Low Loss Co-Axial 018 stylus £4-95
J-22038 Repl. t stylus for above £3-00
AT-55 Audio-technica magnetic cartridge
CARBON 4mV/3cm/sec 23-30
POTENTIOMETERS
Log and Lin
47K, 10K, 22K, 47K, 100K, 220K, 470k, | CARBON FILM RESISTORS
1M, 2M The E12 Range of Carbon Film Resistors,
S B " t+ watt available in PAKS of 50 pieces,
‘AC } Single Less wa'lch 018 assorted into the following groups:
V€2  Bingle D.P. Switch 0-28] 71 50 Mixed 100 ohme-820 ohme 50p
VC3 Tandem Less 8witch 0-48 | R2 50 Mixed 1k 2-8-2k2 80p
VC4 1K Lin Less Switch 0-15] R3 50 Mixed 10k 2-82k (2 50p
VC5 100 K anti-Log 0-46 | R4 50 Mixed 100k -1IMQ 50p
THESE ARE UNBEATABLE PR!CES—
HORIZONTAL CARBON JUST 1p EACH INCL. V.A.T.
PRESETS -
AR e B1-PAK SUPERIOR QUALITY

100, 220, 470, 1K, 2-2K, 4-7K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, 2M, 4-7M

Practical Electronics

LOW - NOISE CASSETTES
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-the lowest prices!

AL10/AL20/AL30 AUDIO
~ AMPLIFIER MODULES

The AL10, AL20 and AL30 units are
similar in their appearance and in their
general apecification. However, careful
selection of the plastic power devices has
resulted in a range of output powers from
3 to 10 watts R.M.B.

The versatility of their design makes them
ideal for use in record players, tape recorders,
stereo amplifiers and cassette and cartridge
tape players in the car and at home.

Parameter Conditions Performance
HARMONIC DISTORTION Po=3 WATTSf— IKHz | 0-25%
LOAD IMPEDANCE A - | -_8—100 o
INPUT IMPEDANCE R __1 ~ 1KH: | 1wokn
FREQUENCY RESPONSE --3dB ) —2WATTS |50 He25KHz
SENBITIVITY 1or RATED OIP Vs—25V Rl_Bn (—I_K;IZ_ 75mV. RMS
DIMENSIONS 3 1 _3' X 2} = 1'—
The above table relates to the AL10, AL20 and AL30
modules. The following tahle outlines the differences
in their working conditions.
Parameter AL10 AL20 AL30
Mnxlmum Supply v oluge 25 1T 30 1 30 N
Power out for 29 T.H.D. 3 watts 5 wms T >10 watts
(RL =80 { = 1KHz) RMS Min. RMS8 Min. RMS8 Min.
AUDIO AMPLIFIER PRE.AMPLIFIERS
mg‘?l.laLia sp1p | M4 12 (UsewithALI0& AL2D) 24:35
. watts v .
AL 20, 5 watts £2.59 PA 100. (Use with AL30 & AL80) 21315
AL 30. 10 watts £3-01
TRANSFORMERS

T461 (Use with AL10) £1-38 P & P 15p

POWER SUPPLIES T538 (Use with A1,20, AL30) £1.93 P & P
15p

P8 12. (Use with AL10, AL20. AL30) 889
£3-

8PM 80. (Use with AL60)
FRONT PANELS PA 12 with Knobs BMT80 (Use with AL60) £2:18
£1:00 P & P 25p
PA12 PRE-AMPLIFIER SPECIFICATION

The PA12 pr lifier has been d d to match Into | Frequency response—
most budget stereo systems. It is compatible with the 20Hz-50KHz (—3dD)
AL 10, AL 20 and AL 30 audio power amplifiera and it | 138%% control—

0 + 12dB at 60Hz
can be from thelr ted power i Treble trol
There are two stereo inputs, one has been designed for use + 14dB at 14KHz
with *Ceramic cartridges while the auxiliary input will | *Input 1. Impedance
suit most tMagnetlc cartridges. Full details are given in 1 Meg. °h“§
the speclfication table. The four controls are, from left to tInput 28;:;3:;{:300'“\
right: Volume and on/off switch, balance, bass and treble. :

30 K ohms
Bize 162mm X 84mm X 35mm. Sensitivity 4mV

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Wireless World Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The “8tereo 20'" amplifier is mounted, ready wnred and tested
on a one-plece chassis measuring 20 em X ldem X 55 cm.

This compact unit comes complete with onjoff switch

volume control, balance, bass and treble controls,
Transtormer, Power supply and Power amps.
Attractively printed front panel and match-

ing control knobs. The *‘Stereo 20'* has been
designed to fit into most turntable plinths
without interfering with the mechanism or,
alternatively, into a separate cabinet.
Output power 20w peak. Input 1 (Cer.)
300mV into 1M. Freq. res. 25Hz-25kHz.
Input 2 (Aux.) 4mV jinto 30K. Harmonic

LJ
9 g ‘1
distortion. Bass control + 12dB at 60Hz V“\\
typically 0259% at 1 watt. Treble con.

\\..
ypieally 920% £14-45 A

TC20 TEAK VENEERED CABINET
For 8tereo 20 (front board undrilled) 8ize 104" X 81" x 3", £3-85 plus 30p postage.
SHP80 STEREO HEADPHONES

4-16 ohms impedance. Frequency response 20 to 20,000H z. 8tereo/mono switch and volume
controla, 24-95

S
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BI-PAK QUALITY GOMES TO AUDIO

NOW WE GIVE YOU
50w PEAK (25w R.M.S.)
PLUS THERMAL PROTECTION!
The NEW AL60O Hi-Fi
Audio Amplifier FOR ONLY £3°95

@ Max Heat Sink temp 90°C.

@ Frequency Response
20Hz to 100KHz

@ Thermal Feedback

@ Latest Design Improvements
@ Load — 3, 4, 8 or 16 ohms
@ Distortion better than @ Signal to noise ratio 80dB

0-1% at 1KHz @ Overall size 63mm X 105mm
@ Supply voltage 15-50 volts X 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.

— STABILISED POWER
MODULE SPM80

SPM80 is especially designed to power 2 of the AL60
Amplifiers, up to 15 watt (r.m.s.) per channel aimul-
taneously. This module ies the latest te
and circuit techniques incorporating complete short
circuit protection. With the addition of the Mains Trans-
fortner BMT80, the unit will provide outputs of up to 1-5
amps at 35 voits. Size: 63mm X 105mm X 30mm.
Theae units enahle you to build Audio 8ystems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other applications includmg —Disco Systems, Public Address,
Int

Units, etc. Handbook available 100 PRICE £3+25
TRANSFORMER BMT80 £2:15 p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 stereo pre-amplifier has been conceived from the latest circuit techniques.
Designed for uge with the AL60 power a:uplifier system, this quality made unit incorporates
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.

Three switched stereo inputs, and ruinble and scratch filters are features of the PA10O,
which also has a STEREO/MONO switch, volume. balance and continuously variable
bass and treble controls.

SPECIFICATION
Frequency Response
Harmonic Distortion
Inputs: 1. Tape Head

20Hz—20KHz + 1dB
better than 0-1%
3-25 mV into 50K O
2. Radio, Tuner 75 mV into 50K Q
3. Magnetic P.U. 3 mV into 50K Q
Allinput voltages are for an output of 2601V. Tape and P.U. Inputs
equalised to RIAA curve within + 1dB. from 20Hz to 20K1fz.
Baas Control + 15dB at 20Hz

Treble Control + 15dB at 20KHz
Filtera: Rumble (High Pass) 100Hz

: 8cratch (Low Pass) 8KHz

3 8ignal/Noise Ratio better than —86dB
Input overload + 26dB
Supply + 35 volte at 20mA

292mm X 82inm X 35mm

ONLY £13'15

Dimensions

MK 60 AUDIO KIT

Comprising: 2 x AL60, 1 x SPM80, 1 x BTMB0, 1 x PA 100, 1 front panel, 1 kit of
parts to include on-eff switch, neon Indicator, stereo headphone sockets plus instruction
booklets. Complete Price: £28-75 plus 30p postage.

TEAK 60 AUDIO KIT
Comprising: Teak veneered cabinet size 163 X 11}~ x 31”, other parts include aluminium
chassis, heatsink and front panel bracket, plus back panel and appropriate sockets, etc.
Kit price: 29-85 plus 30p postage.
Giro No. 388-7006

case send oll orders direct to warehouse and despatch deportment

P.O. BOX6, WARE - HERTS

Postoge ond packing add 1§p. OUverseos odd extro for airmail.
Minimum order $5p. Cash with order pleose.

Guaranteed Satisfaction or Money Back

935



Wanted.

by major computer
manufacturer

35 intelligent, young minded people

who

1 Want to earn really good salaries.

2 Must have a job which uses their
talents and satisfies them.

3 Would like to become .
Computer Maintenance Engineers

We make computers. the most powerful in the world—yet we
are probably the most open minded of computer manufacturers.

We are searching for interesting able people. whatever their paper
qualifications and whatever they are doing now.

The people we find will be trained by Control Data and helped to find
new jobs by Control Data with all of the backing which a Company
of our size and influence can give them. They will then be working in a
growth industry which is at the forefront of human advance.

We need 35 people. aged 19-35 with a mechanical aptitude and the ability

to think logically.

They must be prepared to earn their selection by training hard for
6 months and repaying the cost of their training out of their subsequent
salary.

We believe a lot of people have got talents that are not being used.

and a lot of people are smothered by traditjonal occupations. That's why

we decided to make this scheme available. If you feel it is an
opportunity worth examining. give us a call and arrange to discuss it.

For further information and to arrange an interview

Phone John Price 01-637 2171

Any weekday 9 am - 6.30 pm

CONTROL DATA

. LIMITED

Control Data Institute 77/79 Wells Street, London, W.1.

936

VALVE MAIL ORDER CO.
i6a WELLFIELD ROAD, LONDON SWI6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage Sp for first transistor, Ip thereafter, over
ten post free, INTEGRATED CIRCUITS 6p + Ip each added

£p (! A . £p
FAZ11 115 ' BY213 o.gs OAZ205 Z8170 010
0-17 !

4 045
INey 01T vuie 2uu BYZ10 045, 0AZ206 045 Ze2T1 018
IN83 0.88 ASY26 025 BYZIl 0.40  0AZ207 045 ZT2] 025
1N253 0.50 ASY:r 030 BYZI2 040 OAZ203 040 ZT43 025
IN236 .80 A3Y28 025 Byziy 0.5 OAZ209 040 ZTX107 012
| ASY29 030 yyzis; 1.5 OAZ210 040 ZTX108 0.10
IN645 018 2 YZ15 185 o
IN7264  0-20 ASY36 025 pyzie o 80 0AZ211 040 ZTX300 014
IN914 008 | ASYa0 020 O | 0AZ2zz 045 ZTX304 024
ING0D; 013 ABYSl 040 | BZYSS 0101 0azous 048 | ZTX300 0-18
18113 0gs | ASYss  0.20 | €111 0-85 | UAZ224 0-45 | ZTX503 0-18
ial 0% | Asyss o020 |CESLs 080 OaZ24l 026 | ZTX331 025
18202 0.3 | ABY62  0.25 CR81/40 0-48 | 0AZ242 0-15
T 033 |AsYes 033 |CS4B 190 ) OAZ244 025 ; INTEGRATED
20381 ogg | ASZ2l 100 | CRO0 ﬁg AT S Joums
X . > .
23:# 0-30 | ABZ23 0_75 DD033 s 0AZ290 0-38 | 200 g'gg
2 7 o
2N404 .20
2N697 20
2N698 20
aN706 -20
2N706A 0-40
2N708 40
2N709 .25
aN1091 33
aN1131 .20
2N1132 .23
2N1302 28
2N1303 -30
2N1304 .30
aN1305 -80
aN1306 .20
aN1807 -28
AN1308 )-40
IN9147 0-87
aN2148 0-37
IN3160 0-43
aN9218 0-20
2N2219 0-37
IN2369A 0.43
IN2444 0-43
2N2613 0-43
2N2646 0-20
2N2904 0-85
2N29044 0-85
4N2906 0-20
IN2007 0-20
IN2924 0-20
aN2925 0-20
3N2926 0-20
4N3054 0-33
2N3055 0-38
2N3702 044
2N3705 0-48
2N3706 5 0-59
e o8| i o
2N3709 O g
5 .11 | BF173  0-28 | MPF104 035 | oCs2  0-28 ”
INAY o1 |Brisl cgs MERlos 048 |ocen 085 |iim Do
aNS819 085 BF184 02 | NKTI28 046 0css 0267584 100
UN4289 090 | BF185 0.2 | NKT129 080 0C84 080 | 7086 .60
2N5027 .68 | BF194 013 | NKT211 025 0C114 088 7490 075
JN608s .33 | BF195 013 ) NKT213 086 | 0C122 100 | 74914 116
28301 0.59 | BF196 016 | NKT214 0241 0C128  1.10 | 7492 0-75
28304 115 | BF197 016 | NKT216 0-40 ( 0C130 040 | 7493 075
28501  0.75 | BFS6r  0.26 | NKT217 0-45 ) 0C140  0-65 ' 7404 0-85
28703 1.00 | BFS98  0-26 | NKT218 113 ) oCcl4l 080 7495 0-85
e o3| BFx12 o0 |NKT219 088 | oC169 020 | 7458 1.0
AAzZl2 096 | BFX13 025 | NKT222 0801 0C170 025 | 7407 4.8
AAZ13 010 | BFX29 0 NKT224 025 | 0C171  0-80 { 74100 216
AO107 0.5 | BFX30 0.28 | NKT231 024 0C200  0-55 74107 051
AC126  0.25 | BFX35 098 | NKT271 02010C201 080 (74110 057
A0127  o.85 | BFX63 0-50 | NKT272 0-20 | oc202 090, 74111 o086
AC128 080 | BFX84 025 NKT273 020 0C203 055 74118 1.0
AC187 .0 | BFX85 028 NKT274 0201ocC204 065 74119 1.9
AC188  0.80 | BFX86 0-25 | NKT275 0-25 | 0C205 100 74121 057
AOY17 0.35 | BFX87 0.26 | NKT277 0201 0C206  1-10 74122 0-80
AOY1s o.g7 | BFX88 022 | NKT278 085 | 0C207 100\ 74153 144
ACY19 0.87 | BFY10 1.00 | NKT301 0-85) 0Cd60  0-20 | 7414] 1-00
AOY20 022 | BFY1l 050 | NKT304 0-75) 0C470 080 | 74145  1.44
AOY21 0.2 | BFY17 0-40 | NKT403 070 | 0CP71  1.00 | 74150  2.30
ACY22 016 | BFY18 045 | NKT404 080 ) ORPI> 08574151 118
AOY27 0. | BEY19 0-85 | NKT678 0-80 | ORPOO 0446 | 74154  2.80
‘55 | BYY24 045 | NKT713 030 | ORPI 048 R
AQY28 025 1 74155 118
ACYSY 0.65 | BFY44 1-00 | NKT773 085 ) sx68 020745 118
AOY40 0-g2 | BFY50 0-20 | NKT777 038 ) 8X63% 045 | 7415 1.09
ACYél ope | BFY5l 0201 078B 038 [8X635  0:55
AOYé4 032 | BFYS2 020 | OAS 0-60 ' 8X640 075 | 74170 288
ADI0 o050 | BFYs3 017 1 0A6_ 012 x4 075 74174 180
ADI49 0-50  BFY64 045 | OAds 0-08 sxX642 080 [ 74175  1.29
ADi8l  0.39 | BFYSU 075 [ 0A70 010 3X644 085 74176  1.44
ADles 089 | BSX27 050 | OA7l  0-20 gxXess 085 74100  p.go
AFl0s 0.0 | B8X60 088 | 0A73 015 rrcay 020 |ci01 g0
AF114 095 | B8X76 018 |OATA 08| Lifg0, gop) ] g
AF115 o5 | B8Y26 017 OA79 010 | 74192 280
AR O imeyer o0g0|0ASI 010 | VIOROIP 09514595 g0
AENS  OBDiBsysl 050 | 0A85 015, V6O/201 080 | yy0  1gp
AF118 0.0 | BSY93A 012 | 0A86 015 | v60/201P 076 | 74195 .44
AF119 080 | BBYSS 01g | 0AS0 007 xAl01 010 . 148
AFla¢ 030 | BTi02/500R | 0AS1  0-07 | Xa102 018 | 74196 R
AF125  0-80 075 | 0% 007 | XALsl 016 | 74107 188
AFise 080 |BTY42 093 |0A200  0-08 | XAls2 015 | 7419 316
A¥137 030 BTY791100R 04202 010, x 5161 025 | 74199 288
AP1se 033 0.75 | 0A210 ” XAl62 085
ari7s  0.55 | BTY70/400R  OA211 XBlol  0.43 | Plug in sockets
AF179 0-85 1:10 | 0AZ200 0-50 i —Ilow profile
AP180  0.55 | BY100 015 | 0AZ201 0.45 , XB102  0-80 |, 0 'hyy,
AFI81 050 | BY126 014 | 0AZ202 045 | XBL03 035 -15
AFI86 040 | BY127 015 | 0AZ203 0.45 | XB113  0-30 | 16 pin DIL
AFY19 1138 | BY182 085 ] 042204 0.45 | XB121 043 017
Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m. )
Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m. | Prices correct
Terms C.W.O. only « Tel. 01-677 24247 when going
All orderi subject to V.A.T. at 8%, rate. This must to
be added to the total order including postage. press.
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MAPLIN ELECTRONIC SUPPLIES

ORGAN BUILDERS

Keyboards: High quality adjustable type.
Sloping front 49-note C to C. £14-38.

Flat front 48-note F to E. £14-38.

Contact blocks GB-2 (2 make contacts). 19p.
Palladium carth bar per octave length. 18p.
Stop tabs rocker type not engraved (white.
red. grey or black) with DPD'T switch. 49p.
Gold-clad phosphor-bronze contact wire per
yard. 25p.

BASIC ORGAN CIRCUIT

Leaflet MES 51 shows a complete circuit for a basic fully
polyphonic organ. Send onty t8p for leaflet and start building
now! REMEMBER—when you ﬂave built this organ you will
later be able to use the same top quality component parts as the
basis of a large sophisticated instrument with all the facilities
you want. Vatch our ads for details.

REVERBERATION UNIT

Enhances the sound of any electronic musical instrument.

Ready built spring line driver module suitable for use with almost

any spring line. £5-34

Two types of spring line avallable [ ]
Short line. £3-05. .
Long line. £7-%9.

S.A.E. please for details. [.eaflet MES 24.

MES announce the very iatest development in organ

circuitry.
THE DMO2

13 Master Frequencies on ONE tiny circult board.
LOOK AT THESE AMAZING ADVANTAGES
% 13 frequencies from C8 to C9. v Each frequency
digitally derived from & S8INGLE h.f. master oscillator.
Initial tunjog for the WHOLE ORGAN: ONE
S8IMPLE ADJUBTMENT. i Relative tuning NEVER
Y External control allows Instant tune-up
Y Outputs will directly drive most
% And each

DRIFT8 !
to other musicians.
types of dividers Including the 8AJ110.

X SAME
‘DAY
SERSVICE

P.E. SOUND SYNTHESISER

I this project seems expensive YOU HAVEN'T SEEN OUR
PRICES!

output cab also be uscd as a direct tone source. r Vari-

sble DEPTH AND RATE tremulsnt optional extra. | We are siocking all the parts for this exciting project. trom the
% Gold-plated plug-in edge connexlon. v Complete | special L.C.’s right down to the nuts. bolts and spacers for
fibre glass board (including tremulant if r d) ONLY the

3-7in. x 4'5in. Y Very low power consumptlon. Send §.A .E. now for our detailed price tists.

% EXTREMELY ECONOMICAL | % B8.ae plesse

PRICE. ¥ Ready built, tested

and fully guaranteed. details.
DMO2T (with tremulant) ONLY E'T'I' SYNTHESISER
214-25. Trade enquiries |
. e stock all the parts for the "Electronics Today International”’
DMO?2 (without tremulant) £12 25 eclcomed synthesiser including all the P.C.B.’s required and all the

SAJ110 7-stage frequency divider in one 14 pin DIL
package. 8lne or square wave input allows operation
from almost any type of master oscillator including the
Square wave
outputs may be modified to saw-tooth by the addition
of a few components. 8AJ110: £2-83 each OR special
price for pack of 12: £25-00. B8.a.e. please for data sheet.

DMO?2 (when 97 notes are available).

for full technical

metalwork including a drilled and printed front panel for a truly

professional finish.

Some of the circuits in this brilliant design are entirely original
authoritative op agree the E.T 1. International

Symhcsxser is technically superior to practically all synthesisers

available today.

S A.E. please for our detailed price lists.

:
CAPACITORS PLUGS AND SOCKETS  (WE KNOW YOU NEED IT!
. ) The MES 1974
Sup-mmlature . S CATALOGUE
Axial lead electrolytic / A IS STACKED
Mfd V Price Mid V Price =12 with Lly_‘.,cn\ templing
1 63 8 68 636 ~y - new lines.
1563 8 68 16 8p J _/ N HRIMMING  OVFR
2263 8p 68 63 l4p | { N with  clear  dlustrations,
3363 6p 100 4 6p Mfd V Price @ {1 and detailed data
4763 6p 100 10 6p 470 &3 6p V,f L] =// WERE WAITING  TO
6840 6p 100 25 6p 470 10 lip \f o RUSHYOUL A COPY
6863 8p 100 40 6p 470 25 16p " Youll  be IMPRESSED
10 25 8p 100 .63 16p 470 40 2 ¥ lf with  our  POSI  FREF
10 83 6p 150 " 636p 680 63 M4p [ oidering  sistem. EXCITED
15 16 6p 150 16 Sp 630 16 16p | DIN PLUGS MAINS RSE way chassis Sud 4 sterco plug | hy our HIG NVALLE dive
15 40 6p 150 25 6p 680 28 25 | 3 pin (i flan 8p PO 3 pin 1:SA socket s85  Plastic || count vounchers. $TAGGERED
15 63 6p 150 40 l4p 680 40 26p 3 pin 9 chassis  plug with Sereared 30p { by our UNBEATABLE  speed
22 10 6p 150 63 l6p 1006 4 * Mp | 4 pin. 5 pin A Iine  socket.  Per Open mono socket of  service.  Take the  firs
23 95 8p 220 4 6p 1000 10 16p | 80 5 pin B g 28p PHONO o o i Mouided | | | Neptowads e wnee
22 63 6p 220 10 6p 1000 16 250 [ (240°) 6 pin 10p SA 2190 3 pin SA [k plastic 2 mono socket 4+ with NOW' Send ONIN - 25p
33 636 220 16 6p 1000 25 Mp| . P chassis plug ~ 20p Plugscreencd 120 T AT o naas [y for our beuufully  pro-
33 16 6p 220 25 Mp 1500 &3 16p rA ll;l:‘ Line socket Chassis socket  4p 1,0 “\ioiaed stereo duced catibopue
33 40 6p 220 40 lép 1500 10 3p | pIn s or above 23p socket 4" with 3
17 4 6p 220 03 2%p 1500 16 Bp | Tpn o B \eMURDO ek break cantacts 18p: and leave the
47 10 8p 330 4 6p 2200 63 25p | 3 pin. 4 pi i o td. 4" mono plug -Smm. plug plastic
47 25 e: 330 10 s,P, 2200 10 28p Ap:Tgo-,.p'; pjinpla RPS & way chassis Plastic Idp  9p: screened 15p; rest to us!
47 40 6p 330 16 lip 3300 6-3 28p | (240°). 7p, 6 pin 9p plug $2p  Screened 21p  open socket 9p.
47 63 6p 330 63 28p 4700 4 2p

LINEARS

OMNIUM GATHERUM

CA3046 Transistor array 69p

LH0042C. TOY9 (TOS). FET i/p Op Amp £4-28 PP3. 6. etc.. battery clip dual min. 9p.
LM301A. 8-pin DIL. Op Amp 399 PPl Y. etc.. battery clip separate per pair 6p.
MCI1303L. 14-pin, Stereo Preamplifier £1-» Pair crocodile clips. | red. | black insulated
MC1310P. i4-pin DIL. FM Sterco Decoder (no coils needed) £3- 15 sleeve 10p.

MFC4000B, {W Audio Amp

MFC6040 Electronic attenuator “p Silicone grease in special dispenser 20ml 54p.
MFC8010. 8-pin case. IW Audio Power Amp £1-20 Terminal Block 12-way SA 14p.
MFC9020. 10-lead case. 2W Audio Power Amp £1-37 Probe clips spring loaded per pair 30p.
NES55V. 8-pin DIL. Precision Timer 69p Panel fuse holders 20mm 20p: 14in 38p.
NES561B. 16-pin DIL. Phase Locked Loop £4-48 Tranaformers

S.
§G1495D. 14-pin DIL. Four Quadrant Analogue Mutltiplier fZ 70 LT700 min output transformer Pri 1 2kl

SG3402N Amplifier/Multiplier

Solder Multicore 22 s.w.g. 10 metres 25p

Bec. 561 200mW 50p.

RAT723C. TO99 (TOS). 2 to 37V Voltage Regulator 75,
nA723C. 14-pin DIL. 2 to 37V Voltage Regulator 750 | Sub-main. Mains Trandormer

wA741C. 8-pin DIL. Op Amp 36p | 6~0-6V 100mA 95p, 12-0-12V S0mA 95p.
uA741C. 14-pin DIL. Op Amp 45p | Size: Both approv 30 x 27 x 2Smm
pA747C. 14—pin DIL, Dual Op Amp £1-08

RAT748C. 8-pin DIL. Op Amp »p | Min. Maina Tr-ns!ormer

ZN414. TOS. TRF Radio £1-20 | Size: 46 x 31 x 38m

Full data. pin connexions, etc..
catalogue. Price 25p

on ncarly all types ahove in our

0-12V 250mA O-I’V ‘250mA £1-36.
Malns Transformer MT3AT

Swi TCHES

Rolary with adjustable stop | pole 2 to 12 ua)
3 pole 210 4 way: 4 pole 2 or 3 way. each 3¢,
Mains rotary DPST 250V 2A. 20p.

Stide
Sub-miniature @ -

Push to make

plate  25p,

2 pole 210 6 way;

Four Pole DT 34 240V a.c.
£1-37 | per metre

Pri.  200-220-240V. Sec. 12-15-20-24-30V

fA £3-31.

Malns Transtormer MT206AT
Pri 200-2205240V Sec
B-15-20V 1A £3 98.

Hook-up wire, 7 strand 0-2mm. PVC covered
tinned copper wire for light general connexions
up 1o 1'4A 1] colours black. blue brown
green. grey. orange. pink. red. violet. white.
yellow 10 metres of any one colour 20p. Pack
of 11 (1 of each colour) 10m. coils £2-05.

0-15-20V 1A

Single core screcned 8p per metre.
Twin individually screened §04p per metre

non-locking
. A L .. | High quality single screened 50} 100pF per
12p High quality “*sub-miniature metre. ideal for high grade audio connexions
toggle switches 154p per metre.
P Toggleusov 154 SPDT 1 SA DOV ac S | s core subminiature 1A black PVC
with ONJOFF DPDT 3A 20V ac. 77 ~core sub-mimature 1A blac

covered 19 strand 0-Imm per conductor. 74p

Dual

(Stereo) without

switch Log or Lin SO0k, 1M A
5k to 2M as M (and Ik Lin) i6p
above 49p.

PRESETS

POTENTIOMETERS

Rotary miniasture carbon track }” apindle
Single gang with DP switch
250V 2A Log or Lin Sk 10 2M
as above 33p.

gang Single gang Lin or Lo

S 0K 2%, S0k, 100 250K

8ub-miniature 0-1W
Vert or Horiz

100, 250, 500, 1k,
2-5k, 8k, 10k, 25k,
80k, 100k,
800k, IM 8p

RESISTORS

Carbon Film W 8% 1€ to 1M; 10°%, 1.2M to 10M EIl2 Ip
Carbon Fllm W 5% 1Q to 100 10‘3.’, 1-2M to 10M E12 1p
Carbon Film §W 5% 11Q to 810k El2 & E24 tp
Carbon Film 1W 5% 100 to 10M EI2 34p
Metal Oxide §W 29 104 to IM E12& E24 | 4
Wirewound 2¢W 10% 0-22ohms to 0-47ohms El12 i4p
Wirewound 2¢4W 8% lohm to 270chma E12 12p

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 82, 75, 91 and decades

Please add 8%
tothe final total.

VAT

Post and Packing FREE in U.K.

(15p handling charge on orders under £1)
First class post pre-pald enveiope supplied free with every order

Orders and enquiri

Essex. Tel. Southend-on-Sea 0702 44101

for catalogues to MAPLIN'
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
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“SLO-SYN"" 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

Type SS15. These

Uitra PRECISION
CENTRIFUGAL BLOWER
by Air Control Ltd.

P 30 segments individually balanced in
s ’», heavy cast alioy case. 2.300 r.p.m. 240 V
@ “\ac Very powerful and silent running

SILVANIA

be wired to give 100 or 200 steps per revolution with
accuracy of 0-1° per step non-cumulative. Torque
characferistics can be modified by simple R.C. circuits.
Dimensions: dia. 4°. body length 44" spindie length
2 4 dia Weight 6¢ Ibs BRAND NEW in maker's
packing . Offered at less than { maker's price

OUR PRICE ONLY £15

fine motors are
easlly reversed s 54" dia. 3" Inlet dia. Outiet flange 3" x 24"
starting and stop- = Limited number only £8-95. P. & P.
ping in less than §° 1 '40p
without  electrical -
or hanical
braking Simple
relay clrcuit can MAINS
be applied to give DC  to winding for a maximum SOLENOID
holding torque of 30002/in with 35v at 035 amps This little  unit gives
through winding. For AC. (synchronous) operation at vertical lift of approxi-
120r 50Hz Speed 60 rpm at 60Kz.. 72 rpm. STEPPING mately 1" through hinged
Holding torque at 50 steps per second—100 oz/in. Can ‘albow Brackat incor-

porates 2 fixing screws. Length of arm. 24" 240V AC
Pull at coil Is approximatety 1ib. £1. FREE P. & P
Special quotes for quantities

) MAGNETIC SWITCH

Now complete with reference magnet!

long x

security systems etc.
wherever non-mechanical switching is required
10 tor £2-10; P. & P. 15p. 50 for £8; 100 for £15-50.
FREE P & P. over 10

A magnetically activated switch, vacuum sealed
in a glass envelope. Sliver contacts, normally
closed. Rated 3amp at 120v. 1{amp at 240v.
Slze: (approx.) 144"
burglar alarms,

1" dla. |deal for

and

NORPLEX

Fibre-glass copper-clad laminate Finest quality epoxy
resin base. Heat resistant, ideal for P.C.'s Size: 12
127247 % 127247 % 24" FULL SHEET 43" x 37" (|lsq Lt
Single-sided Copper with thickneas of 4", 64" 3
Also double-sided 4y £1 per sq ﬂ Cut sizes
(1-10sq ft)25p. P. & P Fult Sheet £8 sach Carr. €1 for ist
shaet plus 25p each additional sheet

SMITHS RINGER-TIMER
Relisble 15 minute times. spring wound
{concurrent with time setting) 15 x 1min
divisions. approximately between
divistons Panel mounting with chrome
bezel 33" dia £1-40. 15p P. 8 P

SOLENOIDS
by WESTOOL
240AC type MMS6
3b. pull, 2% x!
117 Travel 1V
each. P. &4 P 1
240AC type MM4 2Ib. pull
147 x 14 1'. Travel §" T0p
each P. & P. 10p. Quanllty
discounts: 10-50 10°%. 50 up
wards 25°

-*fgf’

AMPEX 7:5V. D.C. MOTOR

An ultra precision tape motor
designed for use in the AG20

portable

recorder

Torque

450GM/CM. Stall load at 500ma
Draws 60me on run. 600rpm =
speed adjustment. (nternal AF/RF
suppression. ;" dia. x 1”spindle,

motor 3" dia

14°. Original

cost £16-50. OUR PRICE £3-30.
P. & P. 25p. Quantities avaitable

Mu-metal

enciosure

available

75p each. FREEP & P

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES

Impedance aspprox. 200f). output 60 or 80 DB at 1 K¢
As used in deaf alds. bugging device. etc. Size (60 DB)
+° ¥ ¢ Ex-equipment. all

Box A (80 DB)
tested. £1- 20 each. P. & P. FREE

OPEN FRAME
shaded pole
GEARED MOTORS
(Dural gear case)
240 AC., 28rpm. NEW
HIGH TORQUE. approx
overall size: 3} x 3; x
24" ~ spindle " dia. as illustrated. £2-70. P. & P. 30p
Similar to above, 19rpm. £2.70. P. & P 30p

110rpm with pressed steel gear case (slmllar 10 above but

SLIGHTLY SMALLER). £2-70. P. & P. 30,

Whilst  we

fore, please

welcome

ALL PRICES INCLUDE V.A.T.

official

orders from established com-
panies and Educational Depart-
ments, itis no longer practical to
invoice goods under £5. There-

remit cash with

orders below this amount.

EL EC TRO' TECH COMPONENTS LTD.

Tel:

315/317, EDGWARE ROAD,

LONDON, W2

01-723 5667 01-402 5580

drawing.

perience.

BASIC

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
These clear and concise
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-

ELECTRICITY(5vo0ls)
ELECTRONICS©6vols)
TELEVISION3vols)

illustrations make

o
GUARANTEE

Should you be,in
any way dissatis-
fied withthe
MANUALS your
money will be re-
funded by return

The series

will be of ex-
ceptional value in
training mechanics and
technicians in Electricity,
Radio and Electronics.

WHAT READERS SAY

| have never seen manuals that are so easy 10 compre-

hend. E.S.. lLeyton

After 30 years in the Electronics industry . the manuals
surpass any bhooks | have studied. A.C.S.. Dundee
After a § year course | obtained a City & Guild Final
Certificate. | owe my success to the clear descriptions
of your Visual Approach Method.

L. V.Y.. Launceston
They certainly confirm everything your readers say
about them and | am more than dchghted with them.
Thcy will be of great value 1o me in my job as Hospital
maintenance electrician A.B.. Birmingham
I am entirely satisfied with the books. they are every-
thing you claim them to be. $.S.. Cardiff

r----------------------1

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7THP

Please find enclosed P.O./Cheque value £..........

I
i
|
1
I
|
i
|
|
\|

Tick Set(s) required.

BASIC ELECTRICITY 5 parts £5 30
BASIC ELECTRONICS 6 parts £6-40
BASIC TELEVISION 3 parts £3:60 []

0
O

Prices include Postage

YOUR 1009, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

NAME

BLOCK LETTERS

FULL POSTAL

ADDRESS

Practical Electronics
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I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!

The HY5 is a complete mono hybrid preampiifier. ideally
suited for both mono and stereo applications. internally
the device consists of two high quality ampiifiers—the
first contains frequency equaitsation and gain correction
while the second caters for tone control and balance

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA; Ceramic Pick-up
30mV; Microphone 10mV; Tuner 100mV; Auxillary 3-100mV;
Input/impedance 47k} at 1kHz. Outputs: Tape 100mV.
Main output 0db (0-775V RMS). Actlve Tone Controls:
Treble =12db at 10kHz; Bass = 12db at 100Hz. Distortion:
0-5% at 1kHz. Signal/Nolse Ratlo: 68d5. Overload Capa-
bitity: 40d5 on most sensitive input. Supply Voltage:
> 16-25V
PRICE £4-50 . zw
P.& P.free

The HY50 is a complete solid state hybrid Hi-F) amphtfier
incorporating its own high conductivity heatsink her-
metically sealed in black epoxy resin. Only five connections
are provided, input. output, power lines and earth

TECHNICAL SPECIFICATION

Oulput Power: 25W RMS into 8k. Load Impedance:
4-16kN. Input Sensitivity 0db (0-775V RMS). Input
Iimpadance: 47kN. Distortlon: Less than 0:1% at 25W
typically 0-05% Signal/Nolse Ratio: Better than 75db
Frequency Response: 10Hz-50kHz = 3db. Supply Voitage:
+25V Size: 105 x 50 x 25mm

PRICE £5-98 5 oA,

Tape 0.p BASS
Tuner __~..
Gram
Tape __ |
; Fuse
; Half HY5 / l lHaIf KY5 HY50 r
[l ‘ "A LS <}
-
; TREBLE
]
4 BALANCE
VOLUME
o]
lSteren.Mnnn switch
-v +V
i -
PSU50 N
Ov
—E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The PSUS0 can be used for sither mono or sterso systems.

TECHNICAL SPECIFICATIONS
Oulgu( voltage: = 25V. input voltage: 210-240V. Size:L.70
D.90. H.60mm

PRICE £5

+~ 40p VAT
P. & P. free

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

CROSSLAND HOUSE - NACKINGTON - CANTERBURY - KENT

CANTERBURY (0227) 63218

Practical Electronics November 1974
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FOR AUDIO
ON A BUDGET

NOW BUILD YOUR QWN

PUSH BUTTON CAR RADIO

Easy to assemble construction kit comprising fully
completed and tested printed circuit board on which
no soldering is required. All connections are simple
push fit type making for easy assembly.

Fine tuning push button mechanism is fully built and
tested to mate with printed circuit board.

Car Radio Kit £7.70 + 55pp & p

-

Technical specification:

(1) Output 4 watts R.M.S. output. For 12 volt
operation on negative or positive earth.

(2} Integrated circuit output stage, pre-built three
stage IF Module.

Controls volume manual tuning and five push

buttons for station selection, illuminated tuning scale

covering full, medium and long wave bands.

Size chassis 7" wide, 2" high and 45 ” deep approx

The Tourist | Kit For the experienced constructor

If you can solder on a printed circuit board you can build this model.
Same technical specification as Tourist Il

Price £6.60 - 55p p & p.

STEREO

Speaker including baffle and fixing strip £1.65+23p.p&p.
Car Aerial Recommended —fully retractable and locking
£1.37+20p. postage & packing

QUALITY SOUND
FOR LESSTHAN

£20-00

Stereo 21, easy to assemble audio system kit. No soldering required.
Includes:~ BSR 3 speed deck, automatic, manual facilities together with ceramic cartridge.

Two speakers with cah

inets.

Amplitier module. Ready built with control panel, speaker leads and full, easy to follow assembly instructions.
Specifications : For the technically minded :—

Input sensitivity 600mV.
Cutput impedance 8-15
auxiliary inputs — radio,
1517 x 8

4”_Complete deck and cover in closed position approx. 15

Aux. input sensitivity 120mV. Power output 2.7 watts per channel.

ohms. Stereo headphone socket with automatic speaker cutout. Provision for
tape, etc., and outputs for taping discs. Overall Dimensions. Speakers approx.
17 %127 % 67,

2

Complete only £19.95 + £1.60p & p. Extras if required. Optional Diamond Stvii £1.37.

Specially selected pair of stereo headphones with individual level controls and padded earpieces to give
optimum performance. £3, 85,

[ BUILD YOUR OWN
== SIEREQOAMPLIFIER

For the man who wants to design his own stereo — here’s your chance to start,
with Unisound — pre-amp, power amplifier and control panel. No soldering —
just simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV
{for ceramic cartridge). The heart of Unisound is high efficiency I.C. monolithic
power chips which ensure very low distortion over the audio spectrum.

240V, AC only. £7-64 +55p p&p

940

8TRACK CARTRIDGE PLAYERY

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount Il system,
Unisound madule and the Stereo 21.
Technical specification Mains input,
240V, Output sensitivity 125mV
Comparable unit sold efeswhere at
£24.00 approx. Yours for only

£11.95 - 90p p & p.

Practical Electronics
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COMPLETE
STEREOQ SYSTEM

20 WATT
SPEAKER SYSTEM

System consists of a 13” x 8 (approx}
eliptical woofer unit with a 8” x 5"
(approx.) mid range unit incorporating
parasitic tweeter and crossover
components.

Technical Specification:

Bass Unit

Flux density—100 K, speech coil-1%
Cone, Triple laminated paper with
P.V.C. surround.

Mid Range Unit

Flux density-33K, speech coil-1” with
parasitic tweeter.

Power Handling

20 watts R.M.S., impedance — 8 ohms,
frequency response — 20 Hz to

18,000 Hz.

OUR PRICE
£6.60. Complete

+90pp & p.

System 1. £51-00

40 Watt Amplifier. Viscount Il - R102 now 20 watts per channel.

System lincludes:

Viscount Il amplifier - volume, bass, treble and balance controls, plus switches for mono/
stereo on/off function and bass and treble filters. Plus headphone socket.

Specification

20 watts per channel into 8 ochms. Total distortion @ 10W @ 1kHz 0-1%. P.U.7 (for ceramic
cartridges) 150mV into 3 Meg. A.4/.2 (for magnetic castridges) 4mV @ 1kHz into 47K. equalised

within

1dB R.L.A.A. Radio 150mV into 220K. (Sensitivities given at full power). Tape out

facilities: headphone socket, power out 250mW per channel. Tone controls and fifter

characteristics. Bass:
treble

12dB to -17dB @ 60Hz. Bass fiites: 6dB per octave cut. Treble control:
12dB to -12dB @ 15kHz. Treble filter: 12dB per octave. Signa/ ta naise ratio :

{all controfs at max.) - 58dB. Crosstalk better than 35dB on all inputs. Overload characteristics

better than 26dB on all inputs. Size approx. 133"

x 3% 33",

Garrard SP 25 Mk |1l deck with magnetic cartridge, de luxe plinth and hinged cover.
Two Duo Type |l matched speakers - Enclosure size approx. 175" x 103" x6”
in simulated teak. Drive unit 13”x 8” with parasitic tweeter. 10 watts handling.

Complete System £51-00

System2. £69-00

Viscount Ill amplifier (As System )
Garrard SP 25 Mk Il deck (As System I)

Two Duo Type Il matched speakers — Enclosure size approx. 277 x 13" x 113"
Finished in teak veneer. Drive units 13” x 8” bass driver, and two 3” (approx.} tweeters.
20 watts R.M.S., 8 ohms frequency range — 20 Hz to 18,000 Haz.

Complete System £69-00

PRICES : SYSTEM 1

PRICES : SYSTEM 2

Viscount Il R102

amplifier £2420+£1p&p

Viscount [11 R102

amplifier £24.204+£1p&p

2 Duo Type Il speakers £14.00 +£2.20p&p

2 Duo Type Il speakers £39.00 + £4.00p & p

Garrard SP 25 with
Mag. cartridge
de luxe plinth

and hinged cover £21.00 +£1.75p&p

Garrard SP 25 with
Mag. cartridge
de luxe plinth

and hinged cover £21.00 + £1.75p&p

total : £59.20

total: £84.20

Available complete foronly:

£51-00 + £3.50 pép

157 14A/780 BASS UNIT
Bass unit on a rigid diecast chassis.
Superior cone material handles up to 50
watts RMS, and is treated to give a smooth
frequency response. Resonance 30 Hz. flux
density 360.000 Maxwells. Impedance at

1 kHzis 8 ohms. 37 voice coil.

Recommended retail price £40-80.

Available complete for only:

£69-00 + ca00pep

. 950
KIT

Five matched speakers and crossover unit
for handling up to 45 watts, frequency
response from 20 to 20,000 Hz.

Huge 19 x 14~ (approx.) high efficiency
Bass-Speaker with 16,500-gauss magnet
built on a heavy diecast frame.

The four 10,000 gauss tweeters. each 31~
dia. approx., are fed by the crossover which
critically adjusts signal for maximum
fidelity. Impedance at ! kHz is 8 ohms.
Basscoil 2°, others 0-5”. Recommended
list price £44-00.

Special Offer

OURPRICE£18-70 + £1-50p&p OURPRICE£19.50+£1-50pkp

FOR DISCO PAGEAND DETAILS OF HOW TO ORDER — TURN OVER...

Practical Electronics
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PORTABLE DISCO CONSOLE

INCORPORATES : Pre-Amp with full mixing facilities, including switched input for mic with
volume contral, switched input for auxiliary with volume control, bass and treble controls,
volume control and blend control for turntables.

Two B.S.R. single play professional series decks, fitted with crystal cartridges.

The turntables are designed and precision engineered. They combine clean modern styling
with superb reproduction. Their many special features include square section aluminium
tonearms, {high precision low mass design fully counterbalanced, with calibrated stylus
pressure control for perfect tracking), and conveniently grouped easy to read linear controls.
The turntables have viscous cueing devices which allows the tonearms to be placed or lifted
atany point on the record.

The twa lightweight cartridge shells have slide-in-holders to facilitate easy inspection of
needies and cartridges.

TECHNICAL SPECIFICATION :

Pre-amp — Output - 200mV. Auxiliary inputs — 200mV and 750mV into 1 meg.
Mic input - 6mV inta 100K. 240 volt operation.

Turntables capacity - 77, 10” or 12" records.

Rumble, wow and flutter — Rumble - Better than -35dB, Wow - Better than
0.2%. Flutter - Better than 0.06% {Gaumant kalee meter).

Finish - Satin black mainplate with black turntable mat inlaid with brushed
aluminium trim. Tonearm and controls in black and brushed aluminium.

Console size — Unit Closed - 173”x 133" x 83" (approx.)

UnitOpen -353"%133"x 43" {approx.)
This disco console is ideally matched for the Reliant IV and Disco 50 or any
other quality amplifier.
The unit is finished in black PVC with contrasting simulated teak edging,
diamand spun control knobs with matching control panel.

Yours for only £45.00 +£3.50 P. & P.

DISCO AMPLIFIER

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

Inputs *4 electrically mixed inputs. *3 individual mixing controls.
*Separate bass and treble controls common to all 4 inputs.

*Mixer employing F.E.T. (Field Effect Transistors) *Salid State circuitry.
*Attractive styling.

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
Ideal for Disco Work. Gutput Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than
2% at rated. output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13d8 at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into 470K
Size: 191”x 103" x 8” (approx.) | Amplifier £27.50--£1.50 p. & p.

INPUT SENSITIVITIES

~Input - 1.) Crystal mic. guitar or moving coil mic, 2 and 10mV.

{Selector switch for desired sensitivity).

~Inputs - 2}, 3), 4). Medium output equipment - ceramic cartridge. tuner,
tape recorder, organs, etc. - all 250mV sensitivity. AC Mains, 240V operation.
Size approx: 123”7x 6% 331",

£15.00 + 60p. post & pack.

R|[THV

Radio and TV
Components
{Acton) Ltd.

BARCLAYCARD ¥
Mail orders to Acton. Terms C.W.0.

All enguires Stamped Addressed
Envelope. Goods not despatched

. C

tside U.K. g
DO NOT SEND :‘ s 21 High Street, Acton, London W3 6NG
VRLRGARD . Leaflets available for all items listed 323 Edgware Road, London W2
Just write your order giving thus % Personal Edgware Road: 9a.m.—5.30p.m. Half day Thurs.
your credit card number Send stamped addressed envelope.  Shoppers Acton: 9.30a.m.—5p.m. Closed all day Wed.
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CHINA

CORTINA MINOR
3 RANGE POCKET MULTIMETER

SENSITIVITY 20,0000/VOLT (D.C.), 4,0000/VOLT (A.C.).

ROBUST DIODE PROTECTED PRECISION MOVEMENT.

33 RANGES D.C. VOLTS 0-100mV, |1'5V, SV, ISV, SOV, IS0V,
500V, 1,500V. D.C. CURRENT 0-50uA, 5SmA, 50mA, 500mA,
2-5A. A.C. VOLTS, 0-7-5V, 25V, 75V, 250V, 750V, 1,500V,
A.C. CURRENT 0-25mA, 250mA, 2'5A, 12-5A. dB RANGES,
—10 to +69. AF VOLTS RANGES 0-1,500V. RESISTANCE
RANGES 1I0MQ F.5.D. CAPACITANCE RANGES

ACCURACY—RESISTANCE D.C. VOLTAGE AND
CURRENT, 2-5%,. A.C. VOLTAGE AND CURRENT 3-5%.
RESISTANCE ~RANGES POWERED BY INTERNAL
BATTERIES.
COMPACT SIZE : 150 x 85 x 40mm. 350g

CLEASLY CALIBRATED DIAL WITH ANTI PARALLAX
MIRROR

PROFESSIONAL QUALITY COMPONENTS EMPLOYED
THROUGHOUT.

FULLY GUARANTEED FOR 12 MONTHS.

AFTER SALES SERVICE AND SPARES FACILITIES.

SUPPLIED WITH ADDITIONAL SHOCKPROOF PLASTICS
CARRYING CASE, TWO HIGHLY INSULATED TEST
LEADS AND INSTRUCTION BOOKLI

SPECIAL 30kV_PROBE FOR D.C. MEASUREMENT AVAIL-
ABLE A5 AN OPTIONAL EXTRA.

METER PRICE £1540 (p & p 80p) PROBE £8-80 inclusive of V.AT.

for further information on the * Cortina Minor” or other instruments from the exciting Chinaglia range write or telephone :—

CHINAGLIA (U.K.) LIMITED

19 Mulberry Walk, London S.W.3.

NOW AVAILABLE IN THE U.K!

LA

PROFESSIONAL QUALITY TEST EQUIPMENT FROM ONE OF ITALY'S LEADING MAKERS

One example from the big range of sophisticated instruments

o BT i NS

% 2

2

hd 2
N 15 /w'l“\suu mh*
e MINDF oY
i 4
i "N (R
Chinaglia
PRI i !
+2,54 415KV
=

TRADE ENQUIRIES WELCOMED

Telephone 01-352 1897

Pra

BEGINNER’S GUIDE
TRANSISTORS | VOLTAGE POWER SLAVE POTENTIO.
BC204 Il | REGULATORS P.C.B's METE COMPONENT
BC209C IIp MVRIS 00p | Designers Layout MIN MOULDED KITS FOR
BC182 10p uA7BI5 220p | Master Board  £1.65 | CARBON S .
acnlu tip | 723 0p | Stabiliser £1:10 | Z4mm dia POWER SLAVES”;
BC212 14p | ARRAYS RHYTHM
. ; . BC214  16p | ML3046p  75p | HUTCHINSON 1, eaRrsig;lokg;
by Squires Price £2-10 BC213 150 | Chigoeac 1205 TONE CONTROL [SINFAGTRY((GKE | GENERATOR,
2N2484 y';‘gf. AmMPS Few only ac 95p ™. PE SOUND
2N2304  30p ) 5 SYNTHESISER
48
ELECTRONIC SECURITY SYSTEMS 2N2905  27P | cerMOpA LOG. 10ka; 25kQ;
; j 2N2219 22p 50k 2 all at 21p each | AND NOW THE
by Leo G. Sands. Price £3-30. 2N3054 100p | SPECIAL v.A.T. GANGED. 100k Q
UNDERSTANDING SOLID STATE 2IN3055 65p | PURPOSE Please add 8, to [ IRIIL NI
ELECTRONICS by Texas. Price £1-30, High Voltage LINEARS . &5 log. all at 78p each pE
TELEVISION ENGINEERS' POCKET MPSLOI 39p | 3G3402N 17 final cotel pfiordat
BOOK by P. I. Goldrick. Price £2-70, MRS, e |2C10Eb 1008 TRANSFORMERS ‘vsm PRECISION M|N|SON|C
HANDBOOK OF IC CIRCUIT PRO- MPSUS7 8Sp | MFC6040  100p nomov Pri. k@, S2p
JECTS by J. Ashe. Price €£1-60. SDT9103l50p T.T.L. ‘ | POSSIBLY THE
TRANSISTOR AUDIO AND RADIO B oo || et §:: 013,012V VA ypaec|s|°N 10 | WORLD'S FiRST
CIRCUITS by Mullard. Price €2, INS459  60p | 793N 5L 2]1342‘13;/ @ 6V COMPLETE
TEST EQUIPMENT FOR THE RADIO DIODES 7410PC 24p | 0-19. 25. 33, 40. sov :2“"ng‘§‘;,,€ % 43‘BATTERY
AMATEUR by Gibson. Price £2, IN5401 2lp 7:%3;4(: 1‘;"‘ # 500mA 235 |1k OPERATED
IN9I4  5p Pl0-175V « 1'6A a9
HOW TO USE INTEGRATED CIRCUIT 7447P
by J. W. Screater. Price £1:60. ?lesa };: 7473NC 45: | 0-25V 2A +°'7‘SV 28 $$b':“|\a€|;?::§m 1ap | SYNTHESlSER
MAZDA BOOK OF PAL RECEIVER 1GP7 10p | 7475N 75p 25V. 25uF; 47uF | WE WILL BE
SERVICING by D. ). Seal. Price €4, MEIEE 7476N 49p | HEATSINKS 100uF 16p, 470uF 29p
R 7489N 660p | Marston type for | 1000uF 46p [ STOCKING ALL
HIGH FIDELITY DESIGNS by Wireless DIODES 7493PC 89p [ POWER SLAVE 65W | 50v. 1000uF 57, 3
World. Price £1-20, %Hﬂ I;gp 741214 85p [ and 100W versions. AR IO;LF“IZD P | THE PARTS FOR
ELECTRONIC ORGAN SERVICING 2| |z 122:,,”“ (2,85[eachiy 100,:F 24p THiS FABULOUS
GUIDE by R. G. Middlecon. Price €245, ggg’g‘&?{gp 74150N 210p 9p each PROJECT
REC43A 139p | RESISTORS PRINTED CIRCUIT | A 41p STAMP
REC46 255p |29, METAL CONSTANTAN ELECTROLYTIC P
REC70 40p | OXIDE WIRE 47/40V; 10/63V WILL PUT YOU
EAIOO/IO 16p for 5 003 ohms/em as 22/40V; 47/40V ON OUR
THE MODERN BOOK co 5%, CARBON specnﬁed for the 13p each
0 MDA941A/I FILM POWER SLAVES. 100/63V; 470/16V | MAILING LIST
BRITAIN'S LARGEST STOCKIST 210p | 9p for 5 10cm lengths 10p 23p each |
of British and American Technical Books BED'}FYS: ré/ungRDER
19-21 PRAED STREET EA I ON AUDIO Ctrleque'i %r. P..O.k pay-
able to aton udio,
LONDON W2 INP P.O. BOX 3, ST. NEOTS Ovrders over £5 free of =0
f P.&P.Otherwise please Buy it with Access
Phone 01-723 4185 HUNTINGDON PE19 3JB RFrriireryityin Nl
Closed Sacurday | p.m.
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THE B.D.2 TURNTABLE ASSEMBLY

The Famous B.D.2 belt drive turntable with press button speed
change has now been developed to feature a newly designed mat
and brushed aluminium trim, and the perspex cover has an

easy ‘hinged-on, hinged-off’ movement. The B.D.2 is available as

a chassis unit or spring mounted on a wood plinth.

B.D.] TURNTABLE KIT

The B.D.i well known for its superb performance and quality is available in kit
form. Construction is simplicity itself with no soldering required. Now it's so
easy to own the best.

Contact your dealer for information or send a stamp for brochure.

A. R. SUGDEN & CO. (ENGINEERS) LTD

Atlas Mill. Road, Brighouse HD6 1ER Telephone. Brighouse (04847) 2142. Telegrams and cables: Connoiseur, Brighouse

CJL PRICES INCLUDE P&P AND V.A.T. for fast,easy
CJCOMBINATION TRY & MITRE SQUARE \ rEhabl_e SOIde"ng
(Rabone Chesterman),Cabinet/chassis work,etc. One ( o Ersin Multicore Solder contains 5 cores
tool combining Try and Mitre Square. Depth, Height and of non-corrosive flux, instantly cleaning
Marking Guages.300mm/12in Rule.Spirit Level/Plumb 7 heavily oxidised surfaces. No extra flux
and Steel Scriber. . . . . . . . . £1.85 & 1S required

[JHAND DRILL {Leytool), Compact and beautifully bal-

anced drill.Accurate 5/16" (8mm)capacity self centring

chuck-ali gears precision cut and totally enclosed. Self

lubricating bearings and ball thrust race. . . £2.90
INTEGRATED CIRCUITS

OVOLTAGE REGULATOR (Fairchild) uA7805 £1.70

a A (7 )
EASY-TO-USE | (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS

OVOLTAGE REGULATOR (Signetics) ~ NES50A  £0.80 Slze 5 Size 1 cartons in 40/60, 60/40
DAUDIO POWER AMPLIFIER (National) LM380  £1.00 Savbit alloy _~apm—— and Savbit alioys
DA.M.RADIO RECEIVER(RCA) CA3123E £1.40 18 swg. 30p in7 gauges46p
OF.M.STEREO DECODER (Motorola)  MC1310P £2.80 : 1
0I/C TIMER (Signetics) NESS5V  £0.78 (S"||“5t1'ga;ed) “—

ze

OKEYNECTOR ,provides a quick way of connectingsingle

_—

or multiple leads to the A.C. mains. Built-in safety 60/40 alloy Size 12 REEL -
switch,neon light and 13A fuse.ldeal for production,test, 18 SwgQ, 309 fo Service

equipment demonstrations,etc. . . -z £3.20 Slze 15 En ineers and
JLOCKFLEX RULE (Rabone Chesterman) 3m/10ft pre- 60740 alloy Elegctricians

cision rule.Easy to read, 13mm/}in wide metric/imperial °

steel tape.Catch mechanism locks the blade anywhere 2 swg. 349 18 swg

along its length-power return. . . = 5 £0.93
[ISOLDERING IRON, 25 WATT(Antex) Mode!| X25,220-
240V. Very low Ieakage current-cannot harm the most
delicate equipment.Fitted long life 1/8"bit.Interchange-
able 3/32" and 3/16"bits available. . . . £1.85
[03/32"bit £0.38 [J3/16"bit £0.38 OElement £0.95

[JSOLDERING IRON STAND (Antex),Model ST3. £0.90

) \Savbit alloy, £1-46 M)
BIB WIRE STRIPPER AND CUTTER

Deluxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips
flex, splits plastic twin flex. 30p /

J

Ptease tick box.Crossed cheque/P.O.for£....... enclosed

NAME — * =
ADDRESS k

Prices shown are recommerided retail. excluding VAT
From' Electrical and Hardware Shops. If unobtanable send 10p p&p direct to:
8ib Hi.Fi Accessories Limited, Hemel Hempstead, Herts HP2 7EP
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SOUND-TO-LIGHT

The ever-popular AURORA-—4 or 8 channels each
responding to a different sound frequency and con-
trolling its own hght. Can be used with most audio
systems and lamp intensities. A must for any Disco.
and a fascinating visual display for the home

PHONOSONICS

PHASING UNIT

A simple but effective manually controlled unit for
introducing the phasing ' sound into iive or recorded
music.

Component set (inc| PCB} £2-20

4 channel component set (excl thynstors) £11-49

8 channel component set (excl. thyristors) £20-32 SOUND SYNTHESISER

Power supply component set ° £4:-70  The wel-acclaimed and highly versatile Synthestser
PCB for 4 frequency channels £2:50  published in P.E Feb. 1973 to Feb. 1974

PCB for power supply and 8 lamp drivers £1-25

Component sets and printed circuit boards Fulil details
in list.

ICCTV CAMERA

‘Details in List

RHYTHM GENERATOR
Programmabile for 64.000 rhythm patterns from 8 effects
circurs (high and Jow bongos bass and snare drums,

For automatically

home-movie shows
Component set. inci PCB

Main Ampiitier:

Hi-FI TAPE LINK

and metering circuits

tape recordings

TAPE-NOISE LIMITER
Very effective circurt for reducing the hiss found in most

VOICE OPERATED FADER
reducing music
‘talk-over ‘—particularly useful for Disco work. or for

GEMINI 30W STEREO AMPLIFIER
An exceptionally high quality Stereo Amplifier system.
specifications for which are shown tn detal in our st,
together with semiconductor requirements

volume

Set of resistors, capacitors and presets £5.96

Stereo printed circuit board £1-28

Pre-Amplifler:

Sets of resistors, capacitors. potentrometers €34 13 §y

and switches— rf‘.'-;: }}
Standard Tolerance Set £10-57 gl 5 A
Superior Tolerance Set £16-04 8 j
Stereo PCB {as Published) £2-20 >

Regulated Power Supply:

Set of resistors, capacitors and preset £4-58 {ju ; ‘r

Printed circuit board 2p

Designed for use wtth reasonable quality tape decks.
this high performance pre-amp tncludes record. playback

Stereo component set (excl panel meter) £22-05
Mono component set (excl panel meter) £13-31
Power supply component set £3-72
Stereo main PCB £2-50
Stereo sub-assembly PCB 86p

potentiometers

hes an:

long and short brushes. blocks and cymbal), and with
variabie time signatures
during Tempo, Timing and Loglc Circult

Component set (excl switches) £17-25

£2-95 Double-sided PCB for above £2-30
Mixer, Pre-amp and Effects Clrcults
Component set £12-70
PCB (illustrated) £2-67
Monltor Ampiitier
Component set and PCB £3-10
Power Supply
Component set and PCB £5-65

-

a@;&w "@

Component set (incl PCB) £2:30  AUDIO MILLIVOLTMETER
Reguiated power supply (including printed circuit Wide-ranges and good accuracy Component
board) £3-71  set (excl meter) £5-23
PROJECT Q4
Multi-system Quadraphonic Decoder ULTRASONIC_TRANSMlTTER-RECEIVER

A tighly sensitive and long range tnvisible beam
Decoder component set £13.74 detection circuit with numerous applications
gg:’:{ ;?;%Z'Y GRS g:g Component set with PCBs but excluding trans-

ducers . £4-40
SEMICONDUCTOR TESTER
Essential test equipment for the enterprising home RONDO POWER SLAVES
constructor PCB details in List PCB details in List
Set of resistors. capacitors. semiconductors.

i sub. ELECTRONIC PIANO HOME INTERCOM

SUPPLIERS OF QUALITY PRINTED

CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

SOUND BENDER

A multi-purpose sound controlier. the functions of which
include envelope shaper, tremolo. voice operated fader.
automatic fader and frequency doubler

£5-83

Component set
£1-44

Printed circuit board

REVERBERATION UNIT

A high-quality unit baving microphone and lLine input
pre-amps, and providing fuil control over reverberation
level

£6-44

Component set (excl spring unit)
£1-40

Printed circuit board

MINISONIC
Details in List

8W AMPLIFIER
A moderately powered amphtier of more than average
performance

Maln Amplitier

Mono component set £4-18
Stereo component set £8-36
Mono printed circuit board 2p
Pre-Amplifier

Mono component set £2-50
Stereo component set £6-46
Stereo PCB £1-66
Power Supply

Component set £3-90

BIOLOGICAL AMPLIFIER

Muiti-function circuits that. with the use of other external

equipment. can serve as lie detector, alphaphone.
cardiophone. etc.

Pre-Amplilfier Module

Component set and PCB £3-48

Basic Output Circults
Combinad component set with PCBs, for alpha-
phone. cardiophone. frequency meter and visual

teed-back lamp driver circuits £4-96
Audlo Amplifier Module
Type PC7 £5-20

PHOTOPRINT PROCESS CONTROL

For colour and B & W. an indespensible dark-room unit
for finding exposure. controlling enlarger timing. and
stabilising mains voltage

Component set (excl meter) £8-85
Printed circuit board £1-80
ENLARGER EXPOSURE

METER AND THERMOMETER

Dual-purpose dark-room unit with good accuracy
Component set with PCB. but excluding meter £4-00

WIND AND RAIN UNIT
A manually controiled unit for producing the above-named
sounds

Component set incl PCB £2-40

PCB (fuller details in list) '£6-06 Details 1n List Detatls in List.
OVERSEAS
PCB LAYOUT AND VAT LIST P8 P wil be charged at cost COLOUR CODE
CIRCUIT DIAGRAMS | o 4 p Add 8% (or current | Send S.AE for free ISt | yar'qoe"nor currently apaly. Lt IDENTIFICATION
SUPPLIED WITH ALL Add 18D 10 all orders rate if different) to giving fuller details of gives fuller details includin§ kit SUPPLIED WITH MOST
PCBs DESIGNED BY o total order cost - kits, PCBs. and other weights Charge for list Europe KITS AND AS PART OF
PHONOSONICS cluding P & P components 10p. other countries 20p. LisT
Semiconductors Integrated Clrcults Poiyester Tantatum
i WD Nkroom  ia gnamo an | maTes 355 | zoners Bectrolytic Capacitors (4F1V) . o
BC107  0C2 s 2NaETt %p | 741 8-pin DIL %p | 3 3v agomw 12p | § A7IESV 3 0 470/40 20p | 0 015 3 | 02235 1;:
Bc1o8 e o¢N L5 B o | 747 1oL i PRASUIE ] B+ £ oS a3 Eo “p | 0022 3p | 04735 12p
BG4 1zp ORP1Z  ssp Diodes 748 8-pin DIL 630 | & 5V woomw e[ 2263V & w0025 Goss.  mp| 032 i
R A B A L e A E I IR I A L
1nv 1w 20 d {4 1

BC157 1p H;(g:' elp 1N4002 70 | 7402 20p | 12v sgomw 15= }g;gg :9 150/16 6P 1000/16 25p o°|5 ‘s: :0,7125 :;:
BC158 ) e 3P IN40O4 'S ;ﬁﬂ 2p | 12v 13w 20p | 083 H4 ;gj? 12p 1000:25 2%p | .22 sp | 10:25 16p
H3E, P Nt 325 1Naoos B | 147 175 | 1av oomw 15p | 1240 3 .‘: 1004740 e o3 | 156 3 18
8C204 1ap  2N2219 e 0%, 3 | 740 5750 | 2oy demw 00| 2225 8p 22025 10p 2| B8 || &5 i

BA145 23p P | 20v 400mw 15p 2200740 50p | 0 68 1p | 4763 16p
BC209¢ 14p  2N2905 270 oae 7 | uaTB1s TO3 250p | Sov 13w 235 | 3363 8p 220,40 40 2800100 350p | 1o 14p | o 16V 259
:gf;:L ;’5: 212903 g: oaz00 3p EA73‘5 TO220 13:: 21v 4omw 15 | 33 18 :: B ’;: 33%8/?80 W22 240 § 1003 i8p
BCY71 2p 2N3055 50p :SJJO :f: Mchmo 9p | Thyristors 3350 6p 470/6 3 6p Araoiva m
BF Y50 zp 205702 2w on p 1 Loy rsp | dnas L2 2l 19 470025 790 | paicEs ARE CORRECT AT TIME OF
BFYS2 s 18 a 470:2! 1 4
BEvesa  1mb oNaros 1z L2 *® 40 470040 99| paegg €. & O.E. DELIVERIES
MJE2955  110p 2N3819 :sp Minitron 3015F 225p SUBJECT TO AVAILABILITY.

PHONOSONICS, DEPT. PE2N,

MAIL ORDER ONLY

25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW
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SUPERSOUND 13 HI-Fi MONO
AMPLIFIER A superb solid state audio

amplitier. Brand new
> \

components throughout.
5 Silicon transistors
plus ¢ power out-put
transistorsin push-pull.
Full wave rectifica-
tion. Qutput approx.
13 watts r.m.s. into
. ohms. Frequency
response 12Hz. 30KHz
Sdb. Fully integrated
4 pre-amplifier stage with
separate Volume, Bass boost and
Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Bensitivity
approx. 40mV for fuli output. Bupplied ready built and
tested, with knobs, escutcheon panel, input and output
fugs. Overall size 3° high x 6° wide X 71" deep.
AC 200/250V. PRICE £11-80. P. & I'. 50p.

DE LUXE STEO AMPLIFIER

AC. mains
200-240 v
Using
heavy duty

m Fi L fully isola-
[ e = ted mains
e transfori -

er with full
wave recti-
fication
giving ade-

e .
~ Q ,
e
0 4 uate
stwothing with negligible hur,

Valve line-up:-2 X ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two Jdual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. Adnalvolumecontrolisused. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance’ control fitted at the rear of the chassis.
Input sensltivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 chm
speakers. Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Bupplied complete with kuiohs, chasais size
117w X 4"d. Overall height including valves 5. Ready
built and tested to a high standard. £10-22. . & ', 50y.
POWER SUPPLY UNT 200/240v."A.C. input. Four
switched fully smcothed D.C. oulputs giving fv. and
Ti.vA and Yv.and I2v. at 1 amp on lead.

Fitted insulated outputterminals and pilot lampindicator.
Hammer finish metal case overall size 6 x 31° x 247
Suitable for Transistor Radios, Tape Recoriders, Ampli-

fiers etc. ete. Readl Price £4-90. P. &P. 35P

built and tested

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Stereo Radio at this

Fabulous Low Price

Designed and styledto inatch our 10 4 10 amplifier
but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniyues with high-grain, low noise 1F stages.
Automatic frequency control to “lock on’ station amd
prevent drift. 1C stereo decoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100m\ . Approximate size 12}in wide
X B8in deep by 2{in high. Supplied ready built, fuily
tested and fully guaranteed (not available in kit form).

Price £21-60. Post and Packing 50p.
STEREO-DECODER SIZE 2" x3"x }”

Ready built. Pre-aligned and tested. =
Sens. 20-560mV for 4-16V neg. I

earth operation. Can be fitted to |
altmost any FM VI I radio or tuner. i o
| [
e=
Q

Stereu beacon light can be fitted if
required.  Full detalls and in-
structions (inciusive of hinlsand tip~)
supplied. £5 pdus 10p I’ & P.

Sterec beacon light if required $0p |

extra. 2
PRECISION ENGINEERED PLINTHS
BBeautifully constructed in heavy gauge “Colorcvat™

plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, TC. 300, K000, 2500, 5100,
8P25 11 and 111, 8LH3B, ATHO ete. for B.8.R. Cl109,
C120, A2] ete. Black leatherette finish. HSize 12} X
1417 % 337 high (approx. 71° high, including rigid

smoked acrylic caver). NOW ONLY £4-76. 1. & P. 70p.

LATEST ACOS GP81/18C mono compatible cartridge with
t/o stylus for LP/EP/78. Universal monnting bracket
£1-46. P. & P. 1op.

SONOTONE 9TAHC COMPATIBLE STEREQO CARTRIDGE
T/O stylus Diamomt Sterev LP and Sapphire 78.
ONLY £2-:27. P. & P. 10p. Also available fited with twin

VYNA_IB & REXINE SPEAKERS & CABINET FABRICS
app. u4in. wide. Our price £1-10 yd. length. P. & P. 15p
per yd. {min. { yd.). 8.A.E. for samples.

HARVERSON'S SUPER MONO AMPLIFIER
A guper guality gram ampllfier nsing a double wound fully
isolated mains traneformer, rectifier and KCL8Y triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 35 watts,
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep X 8in. high overall. AC mains 200/240v.
Bupplied absolutely Brand New cotnpletely wired and
tested with good quality vutput transformer

P.& P.40p. BARGAIN PRICE £3-78

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving I3 alternatives. Primary: 0-210-240v.
Secondary combinations 0 5-10- 15-20-25-30-35-40-H0v.
hal{ wave at 1 amp. or 10-0-10, 20-0-20, 30-0 30v. at
2 amps fulls wave. Slze 8in. long x 34in. wide x 3in.
deep. Price £2.31. P. & P. 40p.
MAINS TRANSFORMER. For transistor power supplies.
Pro.200/240v. Sec. 9-0-9 at 500 mA. £1-10. P. & P. 25p.
Pri. 200/240v. Sec. 12-0-12at 1 amp. £1:21. P. & P. 26p.
Pri. 200/240v. Sec. 10-0-10 at 2amp. £1-82. I'. & P.35p.
HI-GRADE COPPER LAMINATE BOARDS
8~ x 6°. Five for 80p plus 30p P. & P.

For personal callers only! Limited number of stereo
radlogram chassis, covering LW/MW/FM bands. Mono
radio and stereo gram. Overall size —approx. 16" W,
61" H,8" Depth. 4 watts per channel output. Only £16-20.

GENERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Qnuitar, etc. and suitable for
use with valve or transistor equipmment. 9-i8v.
battery or trom H.T line 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. Bolid encap-
sulation size 13* x 117 x §*. Brand new complete
with instructious. Price 88p. P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVS. AND SUBS.
A must for servicemen and home constructors. Including
many 1000°s of British, U.8.A. European and Japanese
transistors. ONLY 40p. Post ip.

Di. I T/O stylus for Stereo LP. £2.78. P. & P. lip.
LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. £1-80. P. & P. 15p.
LATEST RONETTE T/C MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereu records
on mono equipment. Only £1-47. P. & I’ 1op.
QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, CCC83, EL84,
and rectifier. Separate 3aas, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in wide X 3in deep x &in high. Ready
built and tested, PRICE £4-91. P. & P. 50p.
ALBO AVAILABLE mounted on board with output
transformer and speaker. PRICE £8:20. P. & I'. 60p.

HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. S8ize 16” high x 10§~
wide X 6”deep. Fitted with E.M.I. Ceramic Magnet
13" x 87 bass unit, two H.F. tweeter unita and
crogsover. Maximum power handling 10 watts.
Available 3 or 8 or 15 ochms impedance.

Carr. 75p.

OUR PRICE £9-10. Carr. 75p.
Cabinet Available SBeparately £4-86. Carr. 65p.

Also available in 8 ohms with EMI 13" X 8° bass
speaker with parasitic tweeter £7-60. Carr. 7ip.

LOUDSPEAKER BARGAINS
5in.30hm £1-25, P. & P.15p. 7 X 4in. 3ohm £1-40,P. & P,
20p. 10 x 8in. 3 or 15 ohm £2-10, P. & P. 30p. E.M.I.
8 x 5in. 3 ohm with high flux magget £1.70, P. & P. 20p.
E.M.I. 13} x B8in. with high flux ceramic magnet with
paragitic tweeter 3, 8 or 15 ohm £3.50, P. & P. 30p.
E.M.I1.13 x 8in 3, 8 or 15 ohm with two Inbuilt tweeters
and crossover network £4-85, P. & I. 30p.
E.M.I.tweeter. Approx.3}”. Available 3 or 8 or 15 ohins,
£1-25 + 20p, P. & P.
BRAND NEW. [2in. }5w. H/D Bpeakers, 3. 8 ur 15 ohms.
Btate which. Current production by well-known DBritish
maker. Now with Hifiux ceramic ferrobar magnet
assembly £9-72. Guitar models: 25w, £8-72. 35w. £10-80.
P.& P.d5p.

SPECIAL BARGAIN OFFER!

Limited number of B3R Cl123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY £7-86 + p. & p. 60p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A teally tirst-class 1i-Fi Sterev Amplitier Kit. Uses 14
transistors including Silicon Transistors in the first fdve
xtages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volune Controt«. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Qutputstage for any speakers from 8 to 13 ohms. Compact
deslgn, all parts supplied inclnding dritled metal work,
high quality ready drilled printed cirenit board with
component identitication clearly marked, smart brushed
anodised alnminium front panel with matching knobs,
wire. solder, nuts, bolta-——no extras to buy. Simple step
hy step instructions enable any constructor to build an
wmplifier to be prowl of. Brief specifications: Power
output: 14 watts r.nm.s. per channel into 5 ohms. Fre-
qitency response - H1B 12-30,000 Hz Sensitivity: better
than 80mV into IMQ. Full power bandwidth: - 3dB
12-15,000 HHz. Bass, hoost approx. to 12d8. Treble
cut approx. tu 16dB. Negative feedback 18dB over
ain amp. Power requiretnents 35v. at 1-0 amp.
Overall Size 127w, x 87d. x 2{"h.
Fully detailed 7 page constrnction manual and parts
lint free with kit ur sent 18p plus large S.AE.
AMPLIFIER KIT £11:34 P.x P.#0p
(Magnetic input compunents 33p extra)
POWER PACK KIT £3-46 P. & P. 40p
CABINET o o £3-46 P. & P.40p

(Post Free if all units purchased at samne time)

Full after sale~ service

Alsu avatlable ready built and tested £24-80. Pust Free.
Nuote: The abore amplifier (s suitable for feeding two mono
sources inta inputs (r.g. mike, radio, twin record decks, ete.)
and willthen provide mixing and fading facilities for med-
inm powered Hi-Fi Dircotheque nge, efc

3-VALVE AUDIO

AMPLIFIER HA34 MK IIL
Designed for Hi-Fi reproduc-
tion of records. A.C. Malns
vperation. Ready built on
plated heavy gauge Iuetal
chassiv, size 7}"w. X 47d. X
417h. Incorporates ECC83,
EL84, Z80 valves. lleavy
dfuty, double wound mains
transformer and output trans-
former matched for 3 ohm
speaker. Heparate volume control and now with iinproved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can he detached and leads extended for remote
mounting of controls. Complete with knoba, valves, ete.,
wired and tested for unly £5:80. P. & P. 45p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to 11A34 abuve but employs entirely different and
advanced circuitry. Complete set of parts. etc. £4-82.
. & P.dap

10/14 WATT HI-¢1
AMPLIFIER KIT
A stylishly finished
monaural anplifier
with an output of
14 watts from =
EL84s in push-pull.
Super reproduction
of both niusic and
speech, with negli-
gible hum. Separate
inputs for mike and
gramn atlow records
and announcements
to follow each other.
Fully shrouded section wound output transtormer to
match 3-15 Q speaker and 2 independent volunie controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and KZ80 rectifier. Simple instruction booklet
1op X SAE (Free with parta). All parts sold separately.
ONLY £9.60. P. & . 60p. Also availabte ready built and
tested £12:75. P. & P. 70p.

3 Relerence Encyclopedias for Elecironic E and
Designers, covering between them transistor character-
istic, diode and transistor equivalents. Many thousands
of up to date Kuropean types listed. |

Diode Equivalengs 80p. Transistor Equivalents 80p.
Transistor Characteristics £1-15. POST FREE

All three together £2-80.

NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedias 95p. Post Free.
8 pole 3 way 2 bank low loss Yaxley type awitches 1}~
sections. Standard spindle. 2 switches 64p + 10p P. & P.

12in. “RA” TWIN CONE LOUDSPEAKER, 10 watts
peak handling. 3 or 8 or 15 ohm (state which) £2-70.
P. & P. 36p.
“POLY PLANAR"” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113”7 % 141" x 14" deep. Weight 190z, Power
handling 20W r.m.s. (40W peak). lmpedance 8 olim only.
Response 40Hz-20kHz. Can be mounted on ceilings.
walls, doars, under tables, etc., and used with or without
baftle. Send 8.A.E. for full details. Only £68-43 each.
P & P. 34p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
mutfs. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE £3-24. P. & P. 25p.

PRICES INCLUDE VAT AT 8%

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

Closed Wednesday.

A few minutes fram South Wimble-
don Tube Station

HARVERSON SURPLUS CO.
(Depe. P.E) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985
SEND STAMPED ADRESSED ENVELOPE WITH ALL ENQUIRIES

LTD.

(Please write clearly)

PLEASE NOTE:P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY,
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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! POGKET CALGULATOR

*YOURS FOR UNDER 1322 OF

IMPORTERS RECOMMENDED
(ING PRICE/

BLE NEW wumnéiuénvmyﬁ

KET Si :
NIC CALCULATOR

INCLUDES
NO MORE
50 TO PAY!

Full Bus,mess. Scientific & All Basic

Mathematical Functions
Basic Arithmetic. Chain Calculations, Percentages,
VAT, Calculations, Net Values, Interest simple and
compound, Depreciation, Mortgages and hire
purchase interest and payments, Counting for stock-
1aking, Currency conversion, Taxation calculations,
Statistics, Electronics, etc., etc., etc., Squares, Powers

of Numbers, Square Root, Reciprocals. Logarithms,

Hyperbotic Functions, Equations, Physics Calcula-

tions, Sum_of Product, Polynomials, Computer Maths, | ey
nTH Roots, Trigonometric and Inverse Trigonometry .;‘M
Functions, Exponentiat Functions, etc., etc.. etc.

@ Percentages with automatic net
plus or minus
@ X Constant on all four functions

® Problems entered as they are spoken
® Large eight digit display

@ Fully floating decimal point

@ Automatic minus sign

® Automatic true credit balance plus or minus @ Last answer canbe recalled even after clearing e
Oept. PE/38, 164 UXBRIOGE ROAD (facing Shepherds Bush Green),

@ Amazing “‘Brain Button" allows
random MEMORY Access

@ MASSIVE entry and recall capacity
@ Never overflows or loses information

SAVEOVERLIENON!

[A Goruene MEMORY

Whether you're a business
man, an atomic scientist,
ashopkeeper, ahousewife
ora schooiboy-the
004 "MEMORY "~
CALCULATOR IS FOR YOU!

SIZE OF A CIGARETTE
PACK
IONLY 2%INS X4'% INS X% INS OVERALL APPROX)

@ Correction of entry & function entry errors
@ Correction of decimal point position

The incredible new 004 "MEMORY' Calculator
heraids the beginning of a new era in pocket-size
electronics! And, thanks to a special arrangement
we have made with the suppliers, you can be
among the first in this country to own one AND
SAVE OVER £36 INTO THE BARGAIN! Brilliantly
designed! Manufactured to the highest stan-
dards! So much is incorporated into this in-
credibly compact product of advanced modern
science it'salmost unbelievabie! Only 2} x 44 x %in
overall approx. So small and lightwelght you can
slip it into your pocket or handbag and not know
it's there at all! Yet wonderful also on desk top.
in the office, shop or home. Extremely reliable
and robust. Designed to give years of perfect
service. Bold. clear visual display reading. Large,
well-spaced keys for fast accurate use with utmost
ease. The mostincredibly complicated calculations
completed in a wink with miraculous 'space-age’
electronic accuracy! Everything worked out with
utter simplicity! Accountant, schoolboy or pro-
fessor, the 004 ‘Memory ' Calculator has a virtually
limitless capacity to solve your every mathematical
problem! Works off standard batteries (obtainable
everywhere) also works off 220/250V a.c. mains
using mains battery eliminator (availabie as
optional extra). Brand spanking new. Complete
with Owner's Manual, Quick Reference Guide,
simple instructions with working examples, and
WRITTEN GUARANTEE, ONLY £15:47, post etc.
50p. Standard battery and speciai protective
carry case 50p extra. Mains battery eiiminator
£2-50 extra, If required. Buy one, or buy as many
as you like! What an investment! Atthisincredible
price you just can't lose. You save EEEE's and
£EEE'8! Send quickly, test on 7 day's Mall Order
approval from receipt of goods. Refund if not
delighted. Or call at either store.
S G G D EOE SN SRS NS GEE s
Order by post to Uxbridge Road, or call at either store
Cailers: ACCESS & BARCLAY CAROS ACCEPTEO
Bargains galore at both stores.
COMMERCIAL TRAVELLERS NOTE
oftice at Holborn

b4

value,

Merchandising
. G S -
LONDON W12 BAQ. (Thurs. 1, Fri. 7). Aiso at 37/39 HIGH

HOLBORN (opposite Chancery Lane), LONDON, W.C.1. (Thurs.
7 p-m.) BOTH OPEN MON. TO SAT. 9 A M. TILL 6 P.M.

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion, a better job. The B.I.E.T. guide to success should be
higher pay? ‘"New Opportunities’ shows read by every ambitious engineer.

you how to get them through a low-cost Send for this helpful 76 page FREE book
B.I.LE.T. home study course. There are no now. No obligation and nobody will call
books to buy and you can pay-as-you- on you. It could be the best thing you
learn. ever did.

@ BN M CUT OUT THIS COUPON H Il BNR BN
CHOOSE A BRAND NEW FUTURE HERE!

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

_CAUTION_ MAX YOLTS: 16vde
LAMP CURRENT: 75ma

prdsst

L

-]
°©9 390080
rFgegs12p@
® 5
© 0 6 0 0 00 O

Jermyn now offer a stereo decoder module that simply and

easily converts your existing mono tuner for stereo reception.

C. & G. Radio. TV O C. & G. LI Installa- O
Electronics. Mcchanics tions and Wiring
Practical Radio and O  Radio Amateurs O General Electrical O
E“"‘;"i“ (Tech- Practical TV [m] E:cg,i"(’"i';g - -
natron o i iety of gineers
n q ! A
Electronic  Engineer- O (el AL X =) (Electrical  Engineer-
ing Computer Electronics 0O ing)
Television Mainten- 0 C. & G.LIRadio TV O  Electricat Installations
ance and Servicing Servicing cert and Wiring
General Radio and O Post Master General O C. & G Electrical
TV Engincering tst & 2nd class certs. Technicians (Primary)
RadioServicing. Main- (0 €. & G. Electrical O €. & G. Telecom O

tenance and Repairs

Engincering Practise

munications

To ALDERMASTON COLLEGE

ToB.LE.T.

ADDRESS

Dept. BPE9Y5 Reading RG7 4PF

NAME (Biock Capilals Please)

--.D_______

Multiplex output equipped tuners simply have the module plug-
gedin, older types need the de-emphasis capacitor disconnected.
The unit will do justice to the most expensive equipment and

has the following specification.
Channel separation: Typically 40dB
Distortion: Typically 0.3% at 560mV RMS
Composite input signal
Stereo switching: Automatic with lighted indicator
Power supply: 10-16 volts.

Assembled and fully tested with a no-strings 12 month
guarantee the module costs an astonishing £6.90. Excluding VAT.

(Also available as a Kit at £4.90.) Beat that!

made up Stereo decoders. |

To Jermyn Industries
169 Vestry Road

Please rush me [ Kit(s),
| enclose cheque/postal order for £

| sevenoaks. Kent Name

Other subjects Age

Accradited by CA.C.C Member of A.B.C.C | BARCLAYCARD Address

BRITISH |NT| UTE OF ENGINEERING TECHNOL pHEL_ —_ _ _ _ __ __ _ _ BlockCapitals Please
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER
STEREO & MONO

Plays 12°, 10" or 7" records.
Auto or Manual. A high F
quality unit hacked by BSR

reliability with 12 months’

guarantee, AC 200/250V.

Size 13} x 11in.

Above motor board 3}in. Below motor board 2in.

with STEREO and MONO XTAL Post 45
PORTABLE PLAYER CABINET

Modern design. Black rexine covered. Silver front grille.
Padded Lid. Chrome fittings. Size 17in x 15in x 7in.

Few only in red rexine. R
| Motor board cut for BSR deck £4.50 rost50p

'BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-speed motor with
separate pick-up arm fitted

LP;78 turnover mono
compatible cartridge. £4'95 Post 25p

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with autlo atop. Stereo/mono cartridge.

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V a.c. Output voltages available 6 or 8 or 12
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £2°20 Post
Details 8.A.E. Size 33 x 1} x 13in. 20p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Size:
131 x 1} x 3in. Response 25 ¢/s to 25 ke/s, 26 dB gain.
For use with valve or transistor equipment. Post
Full instructions supplied. Details S.A.E. 99p 10p
R.C:S. POWER PACK KIT

12 VOLT, 750mA. Complete with printed £2 95 Po.t

circuit board and assembly instructions.
12 VOLT 300mA KIT, £275. 8 VOLT 1 AMP KIT, £2 95

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V 14p 250/25V l4p 504 50/300V 50p
4/350V 14p 500/25V 20p 32 4+ 32/350V 35p
8/350V 22p 1000/25V 35p 824 32/450V 80p
16/450V  30p 1000/50V 37p 350 | 50/325V 55p
32/500V  50p 848/450V  22p 164164 16/275V 45p
25/25V 10p 8-+16/450V 25p 32432+ 32/350V 85p
50/50V 10p 18-18/450V 40p 900/350V 95p
100/25V  10p 324-32/350V 40p 4700/63V 85p

LOW VOLTAGE ELECTROLYTICS.

1, 2, 4, 5, 8, 18, 25, 30, 50, 100, 200mF 15V 10p.

500mF 12V 15p; 25V 20p; 5OV 30p.

1000mF 12V 20p; 25V 35p: 50V 47p 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V 47p; 50V 85p.
5000mF 8V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 85p.
CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p; 0- 5 13p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p: 0-47 25p.

TWIN GANG. **0-0" 208pF | 176pF, £1.10p.

Slow motion drive 365pF -+ 365pF with 25pF + 25pF, 50p;
Twin 500pF 85p. Twin 410pF 50p. Twin 120pF 50p.

SHORT WAVE SINGLE: 10pF, 30p; 25pF, 55p; 50pF 55p.

8ize 11lin x 81in. Turntable. Size 7in diameter. A;C mains.
200,250V motor has a separate winding 14 volt to power a
small amphfier. Three speeds. Plays all records.

£5-50
SOLID MAHOGANY PLINTH

With P.V.C. Cover. Cut out for most £5 .9 5

B.S.R. or Garrard decks. Size 12} x
Post 45p

141 x 7lin.
COMPACT PORTABLE STEREO HI-FI

Two Tull size loudspeakers 13] x 10 x 3/in. Player unit
clips to loudspeakers making it extremely compact,
overallsizeonly 13} x1 3 watts per channel, plays
all records 33 r.p.m.. 45 r.p.m. Sepnnte volume and tone
conirols.
240V AC
Mains.

Post
25p

Bargain Price

 £25

85p Carriage

Attractive
Teak finish
Weight 13 1b.

SPECIAL OFFER!
SMITH’S CLOCKWORK
I5 AMP TIME SWITCH
0 TO 60 MINUTES

Single pole two-way Surlace mounting
with fixing screws. Will replace existing
wall switch to give light for return home,

garage, automatic anti-burglar lights, etc.
Turn on or off at full or intermediate settings.

Variable knob.
Fully
insulated. Makers® last list price £4-50. Brand new and fully

guaranteed. our PRICE £1°95 Post 25p

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2}in sides
6 x 4in 45p: 8 x 8in 53p: 10 x 7in 65p: 12 x 8in 85p:
14 x Bin 90p; 18 x 8in 90p: 12 x 3in 50p; 16 x 10in £1.
ALUMINIUM BOXES 3 x 3 x 3in 80p; 4 x 4 x 4in 70p:
6 x 4 x 4in 80p; 9 x 4 x 4in £1;12 x 4 x 4in £1-30.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 12p: 8x 6 in 19p;
14 x 3in 20p: 10 x 7in 24p: 12 x 5in 25p: 12 x 8in 34p:
16 x 6in 34p: 14 x 9in 40p: 12 x 12in 47p: 16 x 10in 60p.
PAXOLIN PANEL 10 x 8in 20p.

1} inch DIAMETER WAVECHANGE SWITCHES, 45pea

2 p. 2-way, or 2 p. 6-way, or 3 p. 4- wny

1 p.1. 2-way, or 4 p. 2-way, or 4 p. 3-w)

TOGGLE SWITCHES. sp. 20p: dp- 25p; dp de. 30p.
Sub-miniature, sp. 33p: dp. dt. 50p.

SHORT WAVE SINGLE GANG. Precision Siiver Plated
Gangable Tuning Condensers. 100pF. 0
P each

E.M.I. 13} x 8in.
SPEAKER SALE !

With twin tweeteu £4 50

And crossover.

watt. State 3 or 8 or

15 ohm. Az illustrated. Post 25p
With flared tweeter cone and ceramic
magnet. 10 watt.

Bassres. 45-60 ¢/s. M

Flux 10,000 gauss.

State 3 or 8 or 15 ohm. Post 25p
13 X 8in Bass unit 20 watt rubber cone surround £5-50

LOUDSPEAKER FRONT GRILLES
Teakwood strips mounted on cloth backing, easily glued on
to bafle to modernise cabinets.

Size 18} in x 104in.

Or size 10}in x 7{in. 45p

NEON PANEL INDICATORS 250V AC/DC. Amber 30p.
RESISTORS. | W, W, 1W, 20, 1p; 2W, p. 100 to 10M.
HIGH STABILITY. {W 2°, 10 obms to 8 meg., 10p.

Ditto 5°,. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K 10p each; 2 watt, 0-5 ohm to 8-2 ohms 10p.
TAPE OSCILLATOR COIL Valve type 35p.

FERRITE ROD 8 x #in 20p; 6 x #in 20p; 3 x }in 10p.

MAINS TRANSFORMERS AL PosT
25p each
Eagle MT12 12-0-12V 50mA . . aes o 90p
250-0-250 80 mA. 8-3V 3-5A 6.3V 1A or 5V 24 52 50
350-0-350 80 mA 6-3V 3-5A, 6-3V 1A or 5V 2A... £3-00
300-0-300V 120mA, 6-3V 4A C.T.; 6-3V 2A. £4-25
MINIATURE 200V 20mA, 6-3V 1A 2} x2) x2in.... 75p

MIDGET 220V 45mA, 6-3V 2A 2, x2!x 2in .. . . 90p
HEATER TRANS. 8-3V ! amp 85p, 3 amp .. .. £1.20p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at2amp. 3,4,5,6,8,8. 10, 12, 15, 18, 24 and 30V £3-00
1 amp. 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60 £3-00
2 amp, 6, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60 £4.00
5amp,68,8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60 £9-75
12, 36, 48V 2 amp. £2.20; 20V 3 amp £2. 3, 5, 8, 10, 13
or 5-0-5V 5 amp. £1-50; €-0-8V 500mA 90p; 8V 1 amp
95p; 12V 300mA 75p; 12V 500mA 85p; 12V 750mA 95p.
AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £2-80; 500W £6-25: 750W £10; 1000W £15
CHARGER TRANSFORMERS. Input 200/250V.

for 6 or 12V, 1} amp £1-50; 2 amp £1.80; 4 amp £2-50
BATTERY CHARGERS. Ready built with leads and clips
13 amp £2; 4 amp £4; 5 amp. £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12V outputs. 1! amp 40p: 2 amp 55p: 4 amp 85p,

MAINS [ISOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V 3 amps 720
watts. Insulated terminals. Varnish impugnlted Fully
enclosed in steel case with fixing feet. £ ' Carr.
Famous make (Value £19) OUR PRICE 95p
Can be used as 800 watt auto transformers 240-110V.

SET OF 3 MOTORS FOR
COLLARO STUDIO
115 VOLT TAPE DECK
£1:50 Post 50p
YOLUME CONTROLS 80 onm Coax 5¢ yd.

Long spindies. Midget Size BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/S 20p. D.P. 35p. 40 yd £1-75; 60 yd £2-60.
STEREO L/8 55p. D.P. 75p. FRINGE LOW LOSSIO per
Edge 5K. 8.P.Transistor 25p. Ideal 625 and colour.”™'p yd

Wire Wound controls 1}in diam. 3 Watts. 10 obms to 100K
British Made with long lplndlel }in dia. 45p each.

DUAL CONCENTRIC POT 500K LOG AND 500K LIN D.P.
switch. Inner spindle 3}in; outer spindle 2}in 75p.

E.M.I. 6lin. HI-FI WOOFER 4
8 ohm. 10W. Large ceramic magnet. / \
Frequency response
30-12,000 c/s. Ideal P.A.
c.
Suitable Cabinet 12 x 8 x 6 £4 Suitable Tweeter £2 \
ELAC CONE TWEETER
radiation pattern to the higher frequencies
and a smooth extension of total response
3} x2in deep. Rating 10W, 3 ohm.
Crossover £1-25 £ I 90 Post 20p.
8in. WOOFER
8 obm 12 waltt. Deep cone.
resonance 35 cps. Frequency
30-8,000 cps.
Hi-Fi system.
3 ohm, 2}i in; 3}in; Sin,
8 ohm, 2iin; 2%in; 5in x 3in; 3in; 4in; Sin.

Special Rubber cone surround. £4 [i f
Columns. Hi-Fi Enclosure Systems, et
The moving coil diaphragm gives a good
from 1,000 c/s to 18,000 ¢/a. Bize 8% x
GOODMANS
Heavy ceramic magnet. Bass
Ideal bass unit for £3.75
ALL BRAND NEW
15 ohm, 3;i_n: 5in; 8 x 4in; 5 x 3in; 7 x 4in; 8 x Sin.

gs ohm, 53in: 5 x 3in; Sin.
5 ohm, 3in; Sin.
80 ohm, 2!in; 2Jin. 120 ohm 3in. £1 eacu

LOUDSPEAKERS P.M. 3 OHMS, 7 x 4in £1.25; 8}in £1.50;
8x5in £1.60; 8in £1.75: 10x8in £1.90; 10in_ £2-50
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in
diameter 4W £2-50, 10 in diameter 5W £2-50: Post 25p.
12in diameter, 6W, £2-85; 3 or 8 or 15 ohm models.

SPEAKER COVERING MATERIALS. Samples Large 5.A.E.
Horn Tweeters 2-16Kc/s. 8W 8 ohm or 15 ohm £2-20,
De Luxe Horn Tweeters 2-18Kc/s, 15W, 15 ohm £3-50.
TWO-WAY 3,000 c.p.e. CROSSOVERS 3, 8 or 15 ohm £1-25.

R.C.S. 3 WAY CROSSOVER

Complete with 12 ft. twin lead fitted with din speaker plug.
Ready assembled with leads for speakers, basg, mid and
tweeter.  Crossover Irequencies—950 cps and £|.95
3,000 cps.

VALVE OUTPUT TRANSFORMER 40p.

MIKE TRANSFORMER MU metal 100-1 £1.25.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt..... .... .£12-50 100 watt ... ...

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 200 hours continuous on SP2
battery, fully adjustable swing and speed. Ideal displays,
teaching electro magnetism or for metronome, 95 Post
strobe, etc. P 20p

R.C.S. RECORD PLAYER AMPLIFIER
2 stage triode pentode valve. 3 watts output. Volume on/off
and tone controls. Printed circuit 50 Post
A.C. mains complete and tested. 25p
Complete with speaker.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18
OUTLET BOXES, SURFACE MOUNTING 25p.

BALANCED TWIN RIBBON FEEDER 300 ohms, 7p yd.
JACK SOCKET S5td. open-circuit 14p. closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 7p. Phono Socket 7p
JACK PLUGS Std. Chrome 20p; 3-5mm Chrome 15p DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p DIN SOCKETS
Lead 3-pin 18p; 5-pin 25p. DIN PLUGS 3-pin 25p; 5-pin 25p.
VALVE HOLDERS 5p: CERAMIC 10p: CANS 5p.

BRITISH FM/VHF TUNING HEART

88 to 108 Mc,s British made. 2 Transistors ready aligned
requires 10-7 Mc/s LF. Complete with tuning gang.
Connections supplied but some technical experience

essential. our Prlce £3 .95 Post 20p

SUITABLE LF. STRIP £4.85

948

ALL PRICES INCLUDE VAT @ 20p MINIMUM POST ANO PACKING @ CALLERS WELCOME @

RADIO COMPONENT

{itustrated Colour Brochure, Radio Book & Components Lists 10p Written guarantee.
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ALL OUR PRICES INCLUDE V.A.T.
BAKER HI-FI SPEAKERS

HIGH QUALITY —BRITISH MALE

WOOFER AND

E M = TWEETER KIT
£5 75 THE PAIR, Post 25p.

Comprising a fine example ol a Wooler
101 x 8}in with a m

Magnet, 440z Gauss
Aluminium Cone centre to improve
middle and top response, Also the E.M.I.
Tweeter 3}in square hac a special

lightweight paper cone and magnet flux
10,000 lines. Crossover condenser and
1ull instructions supplied.

Impedance Standard 8 ohms

Maximum power 12 watts

Usetul Response 35 to 18,000 cps
Bass Resonance 45 cps

SUITABLE ENCLOSURE 20 x 13 x 9in.
MODERN DESIGN. TEAK WOOD FINISH.

| ANOTHER R.C.S. BARGAIN !

ELAC 9 ~ 5in. HI-FI SPEAKER TYPE 59RN
This famous unit now available, 10 watts, 8 bhm.

Price £2 9 Po"

8" or 10" x 6" ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance
55 cps. 8 ohm impedance.

10 watts. .
10in round £4-50. £3-75

TEAK VENEER Hi-FI SPEAKER CABINETS
Fluted Wood Fronts

(Available separately.
Wooler £4-25; Tweeter
£1-90)

£10-50

Post 75p

?OI}%L “AV. 20 x 13 x 9in
or 12 in, dia. or . Post
10in speaker. £ I 0 50 15p
MODEL “B’”. 16 x 10 x 8in

For 13 x 8in. or
8 in. speaker

£6-607%

MODEL “B” 2 ditto. Triangular

Corner Version.

?OIQEL . “g”, 16 x 8 x 6in,
or 8 x Bin. » Post

speaker £4 95 35p

LOUDSPEAKER CABINET

WADDING 18in wide, 20p ft,

BARGAIN AM TUNER.
%edium‘ Wave. 5

ansistor Superhet .
Ferrite aerial. 9 volt. £5 50
BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound effects
to recordings. Will mix iy
Microphone, records, tape
and tuner with separate Pt o
controls into single output. 1 n i
8 volt battery £4. 50
operated,
STEREO VERSION OF ABOVE £5-95.
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built with volume, treble and
bass controls, 18 volt battery operated.

£4-50

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Buitable for casseties, and all sizes of
tLlpeﬂreeél.AA.C. mains ZOOIEGOVP.
eaflet 5.A.E. . ost
£3-50 L

BAKER MA]OR 12" £8-50

Post Free
30-14,500 c/s, 12in. double
cone, wooler and tweeter cone
together with a1 BAKER
ceramic magnet assembly
having 3 flux density of
14,000 gauss and a total flux
of 145,000 Maxwells, Bass
resonance 40 c/z Rated 20
watts. NOTE: or 8 or
15 ohms must be stated.

Module kit, 80-17,000 c/s
with tweeter, crossover, bafile

;n(’! ln::rauchom £ | 0 95

Please state 3 or 8 or 15 ohms. Post free

BAKER
¢BIG SOUND”
SPEAKERS

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

Usetul response 30-13,000 cps.

€775

GROUP 25"
12in 28 watt
3, 8 or 15 ohms.

Post Free
GROUP 35"
12in 35 watt £8. 50
3,8 or 15 ohms.

Post Free

GROUP ¢50”
15in. 50 watt
8 or 15 ohms.

£17-80

50 watt 12in YERSION £12:95

REGENT

12in. I5 watts

An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
used to improve any Radio,
Amplifler, Hi-Fi or Televislon
receiver.

Bass Resonance 45¢ps
Flux Density 12,000 gauss
Uselul response 45-13,000cps
3 or 8 or 15 ohm models.

£7°75 o

DE-LUXE Mk |I
12in. I5 watts

Especially designed to provide
full range reproduction at an
economical cost. Suitable for
use with any high fidelity
system. Builtein concentric
tweeter cqne,

Bass Resonance 30cps
Flux Density 14,000 ganss
Usetul response 25-16,000cps
8 or 15 ohms models.

£9°75
SUPERB

12in. 20 watts

A high quality loudspeaker,
its remarkable low cone
ensures  clear

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised.
Ideal for Groups, Disco and P.A.
4 inputs speech and music. 4 way
mixing. Output 8/15 ohm a.c. Mains.
Separate treble and bass controls.

Carr.
£1.00
Guaranteed. Details §.A.E.

CALLERS ONLY! DE-LUXE 100 WATT AMPLIFIER
CHASSIS. 7 Valve version, 4 iuputs, 10 wide range 69

controls. For Mikes, Discos, Organs, Guitars, etc.
Q MAX CHASSIS CUTTERS

4, 8 and 15 ohm Loudspeaker matching.
A due. punch and Allen Screw

Sizes | 74p Sizes 13" ........ £1:70
83p Key B for nbovem
s

l:ey' :l' ﬁ~Ior lbove 6p zz.gg
O 90p £9.50
B8 oo o 92p £3-30

H% & oooo 99p l(ey"c"lor nbovelap

Key “A" tor above 6p 23 24-50

$£7,17, 147,147 £1.00 2" . £5.75

17, 17/327, 11" £1-18

£9-00
Key “E” for above

“ " 13 £1.20
1;' ........ £1-35 1* 8quare, with key
B oo oeoo £1.55 £2:10

VAR HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and
drying applications in the home, garage, greenhouse
factory (available in manufacturing quantities). Approx
size 107 x 8! x in. Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element enclosed in
asbestos fitted with connecting wires. Completely flexible
providing sale Black heat. British-made for use in photo-
copiers and print drying equipment.
Ideal for home h and
for Heating Pads, Food Warmers, Convector Heaters, etc.
Must be clamped between two sheeis of metal or asbestos,
etc., to make efficient clothes dryers, towel rails—ideal for
airing cupboards. Ideal for anti-frost device for the garage
—preventing frozen radiators or acting as oil sump heater.
Use in greenhouu for seed raising and plant protection.
Invaluable 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.

Quitabl

20 Watt 100 obhm Rheoatat 2}in dis. Ceramic lormer screw
terminals }in dia. spindle. 95p. Post 25p.

R.C.S. STEREO DECODER

British made. Ready aligned and tested. Complete £4.95
with instructions. Sise 3in x 2in.

reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range reproduction with
remarkable efficiency in the
upper register.

Bass Resonance 25cps
Flux Density 16,500 gauss
Ulelul response  20-17,000cps

8 or 15 ohms models.

£13:80

AUDITORIUM
12in. 25 watts

A full range reproducer for
high power, Electric Guitars,
public address, multi-speaker
systems, electric  organs,
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 35¢cps
Flux Density 15,000 gauss
Usetul response 25-16,000cps
8 or 15 ohms models.

£12:°95 &=
AUDITORIUM

15in 35 watts

A high wattage loudspeaker
of exceptional quality with a
level to  above

WEYRAD COILS

P50/2CC  40p RAZW 85p
P50/1AC  60p OPT1 85p
P50/3CC  40p LFDT4 85p

PCAl 60p

DELUXE 4 POLE MOTOR
ui@_ 1,400 r.p.m. reversible 42 Walt,

spindle 1lin x 7/82in, size 3jinx

Twin gang £1-10

£2:25

3in. As ill\utraud. 240V a.c. mains.  Post 25p
E.M.l. GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2-pole £ ' .oo
70mA. Size 27 x 2] x 2lin.
Post 25p

8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic instruments and the
home.

Bass Resonance 3b¢cps
Flux Density 15,000 gauss
Useful response  20-14,f

8 or 15 ohms models.

£17-80 &=

Hi-Fi 1

Mao .
crossover data and cuhlc tlblel 63p.

20 glans, designs,

CUSTOMERS FREE CAR PARK

(Export: Remit cash and extra postage.)
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HOME RADIO (Components) LTD. Dept. PE, 234-240 London Road, Mitcham CR4 3HD Phone 01-648 8422

10
V4 /m/myz/ witha
give-auay catologue

unlil T y)/&a/ea!

oul on a

950

240 pages
Over 6,000.items
Nearly 2,000 pictures

65p plus 33p Packing

Send off the coupon today. It's
your first step to solving your
component buying problems.

The price of 98p applies only to customers in the U.K. and to
B.F P.O. addresses.

THINK /

HOME RADIO

Components (atologue

Splashed out? Invested is more the word! It
cost me just 98 pence (including packing and
postage) and | saved more than that on my
first order. And if | take into account the
satisfaction I've gained from using such a
comprehensive, clearly set out, well illustrated
production, I've saved the outlay many times
over. Think I'm exaggerating? Why not test it
for yourself? The coupon below is just wait-
ing to be filled in and sent off with your
cheque or postal order. No need to keep it
waiting any longer.

By the way, the catalogue contains 14 free
Vouchers, each worth 5 pence when used
against orders—so you can soon get the price
of the tatalogue back anyway, plus 5p
towards the postage!

HOME RADIO (Components) LTD., Dept. PE, Regd. No.
234-240 London Road, Mitcham, Surrey CR4 3HD 912966 London
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SONIC SPIN-OFF

GREAT and thriving audio industry has been built up

based upon the almost universil enjoyment derived
from listening to well reproduced music, whatever the brow
level. However, just “listening” does not offer the ultimate
in pleasure or satisfaction for those of au musically creative
mind. To such ‘“‘actively” inclined persons electronics offers
a number of paths for exploration. Experimenting with the
composition of electronic music, for example, This par-
ticular activity received a tremendous boost with the arrival
of the synthesiser. Coupled with multi-track recording, the
synthesiser offers musically inspired adventurers the chance
to create original sound and musical patterns with compara-
tive ease—something that would have been beyond their
wildest dreams a mere five years ago.

Also worth noting is the fact that active music making is
very much part of life for the younger generation, Not sur-
prisingly among today's younger people is to be found a real
awareness of the exciting possibilities of synthesised sound.
So the future of this new form of musicul art secems well
assured.

But synthesisers are generally complex and costly instru-
ments. Thus they have not reached all those hands that are
eager to experiment, We certainly know that many of our
readers have been intrigued by the P.E. Sound Synthesiser
series, although being unable for various reasons to take on
the commitment of building this grand assemblage of elec-
tronics. What they learnt from these articles must have made
them envious of those able to participate in this rapidly
developing form of musical art,

The likely occurrence of such thoughts and aspirations did
not escape us. So during the latter stages of development of
the P.E. Sound Synthesiser consideration was given tc the
feasibility of a much simpler synthesiser to meet an obvious
popular demand. The aim was to produce an instrument
that would be relatively inexpensive and not unduly compli-
cated circuit-wise, but that would embody certain essential
features to make it sufficiently versatile for serious experi-
mental work in the fields of music composition and sound
effects production, and also to serve as a useful teaching aid.

The outcome of this endeavour has been a great success
and il is now revealed for all to see and, of course, to build
for themselves. The P.E. Minisonic is unique and unprece-
dented, the first miniature battery operated instrument fully
warranting inclusion in the ranks of synthesisers and in all
truth a first class constructor’s item, Incidentally, critics of
the larger kind of project might like to ponder the fact that
the Minisonic is a practical example of spin-off from a much
larger and more complex design. This exciting compact
instrument is a direct beneficiary of the development work
expended on the P.E. Sound Synthesiser and of operational
experience gained in its subsequent use in an artistic role.

F.E.B.

Editor
F. E. BENNETT

Editorial

R. D. RAILTON Assistant Editor
D.BARRINGTON Production Editor
G. GODBOLD Technical Editor
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HE P.E. Minisonic is a synthesiser in
miniature and contains the necessary
circuitry to produce all the basic forms of
modulation which have come to be associated
with its larger brethren. Thus aring modulator is
incorporated together with the means for
producing frequency, amplitude and harmonic
modulation.
Being battery operated the P.E. Minisonic is
safe for the younger enthusiast to build and

SPECIFICATION

Two Voltage Controlled Oscillators (VCOs)
Sawtooth waveform. Ten octave range,
logarithmic law control

Two Envelope Shapers with Voltage Controlled
Amplifiers (VCAs)
Envelope shapers have variable attack and
decay. VCA has up to 54dB attenuation

Keyboard Controller
Incorporates ‘“ hold '’ or analogue memory

White Noise Generator

operate and can expectto give up to 50 hours of
entertainment from one pair of PP9 batteries.

Although an entirely self-contained instrument
which includes two 250mW monitoring channels
and loudspeakers, the P.E. Minisonic may be
connected to a range of external apparatus
including power amplifiers, tape recorders,
signal generators, etc.

The overall cost to build the P.E. Minisonic
is under £50,

Ring Modulator

Voltage Controlled Filter (VCF)
Passband variable over 5Hz to 15kHz with a
54dB dynamic range

Two 250mW output amplifiers with input mixer
stages

The VCOs and Envelope Shapers are
controlled from the keyboard by means of a
stylus, but provision is made for plugging in an
external keyboard for the benefit of those
constructors more musically inclined

(Patent applied for in respect of certain aspects of this design)

NI SONIC

A MINIATURE
BATTERY OPERATED
SOUND -
SYNTHESISER

By G. D. SHAW

PART ONE
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HE popularity of the synthesiser is not in any

doubt—the phenomenal growth rate of some of
the synthesiser manufacturers, particularly during the
1972-73 period and the great interest shown in vari
ous “do-it-yourself”™ designs which have appeared in
the meantime. only go to underline the wide. general
appeal of the instrument.

Although the synthesiser may be employed in an
enormously diverse range of applications under the
general heading of sound manipulation, specifically
within the field of music it may be rightly said that
the instrument has provided the greatest dynamic to
have occurred for centuries. In fact. we. as the
listening public. have scarcely begun to feel the
impact in terms of new compositions and elffects
which may be achieved.

As far as the individual is concerned. probably
the greatest bar to synthesiser ownership has been the
relatively high cost of the commercially available
instruments and even the “do-it-yourselt™ designs
which have so far appeared. although significantly
lower in cost than their commercial brothers. are by
no means cheap to construct. There can be few

electronics enthusiasts who would willingly set aside
a hundred pounds or so to finance a complex project
on which there was no tirm guarantee of perfor-
mance.

Since the P.E. Sound Svnthesiser tirst appeared the
author has received many requests to design a
simpler. low-cost instrument which could possibly
be considered suitable for a schools project and
which would serve to introduce to the younger mem-
bers of our sociely the fascination inherent in the
electronic manipulation of sound.

The P.E. Minisonic is therefore presented with the
view of complying with the requests received
although it is by no means suggested that it is the
complete answer.

DESIGN CRITERIA

Most synthesisers rely on a duplication of circuits
in order that the most exotic elfects may be achieved
but such duplication can only be accommodated n
terms of additional expense. Consequently there werce
two prnecipal criteria which governed the design of
the P.E. Minisonic.

g T

Ioum.n TO RECORDER OUTPUT TO ma?_l
T 1 -4 L]
] [ i 1
- POWER 1 MIXER O 8 MIXER g  POWER
AMP. 1 1 1 [ ‘ b2 1 AMP2
" ) ' 1
I W lr_ e
L ue e T
/P O/PT
T .
VCA 1 NOISE RING VEA 2
MOD
'l“" 'I'HP 'luP
o b
LINEAR CONTROL
MANUAL ENVELOPES MANUAL
1 T
ENV ENV
SHAPER INVERTER SHAPER
! 4
\ +@— - : - B )
OIPT :EOIF
4 ¥ evBoarD ConTROL 1.
VCF (] : 1 f H
HF HF
) oetector ¢ osc | piore i Al
orp [ b """*'I"‘"'-F
) —%) "‘ur
veo 1 -1 Vo 2
i1 i
lj"k“’" gk KEYBOARD
Al g
EXT. é*’ EXT.
MOD MOD.
£ -JACK SOCKETS TO BREAK LINE FOR EXTERNAL CONNECTIONS

Fig. 1.1. Block diagram of the P.E. Minisonic showing the internal connections between modules
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Firstly, the instrument should be able to produce
the four forms of modulation, under controlled con-
ditions, which are generally associated with the
synthesiser. Thus there are facilities for amplitude,
frequency and harmonic modulation, and a ring
modulator is included in the scheme. Secondly, to
comply with the possible requirement for duplication
of circuits, each circuit within the basic instrument
to be described can operate quite independently of
the remainder.

The second criterion means that the constructor
is offered the option of either tackling the project in
accordance with the details to be published or of
selecting individual circuits and building these
separately for experimental purposes.

As with most synthesiser designs the possible
permutations of circuits are legion and there are no
hard and fast rules governing the numbers of circuits
of a particular type which are to be included within
a particular scheme.

THE SYNTHESISER EXPLAINED

For the benefit of those readers who may, as yet,
be unsure of what a synthesiser actually does, the
following brief explanations are included.

In general, all sounds may be defined in terms of
three parameters: the first being pitch or frequency;
the second the amplitude or volume of the sound in
relation to the period over which it is audible; and
the third the timbre or harmonic content of the
sound.

Most naturally occurring sounds and many of
those produced by acoustic instruments tend to have
fairly complex structures. In the case of acoustic
instruments the harmonic content, for any defined
pitch, generally varies over the audible duration of
the produced sound and can be made to change
deliberately depending on whether the instrument is
played loudly or softly.

These characteristics are not usually built in to
electronic musical instruments and consequently the
unchanging pitch and harmonic relationship of any
particular sound produces a rather bland effect.

In the synthesiser all parameters governing the
produced sound are continuously variable and,
indeed, may be varied throughout the duration of a
sound. This means that the instrument may be used
to imitate conventional acoustic instruments with
great exactitude or, on the other hand, it may be
used to create totally unique sounds which can range
from the amusing to the horrendous.

VOLTAGE CONTROL

The circuits in the synthesiser are operated by
means of voltage control, a system which has been
utilised by electronics designers for quite a number
of years.

Robert A. Moog is generally credited with being
one of the first designers to bring voltage control into
the realms of electronic music and since the incep-
tion of his first voltage-controlled oscillators (VCO)
and voltage-controlled amplifiers (VCA) the overall
principle has been adopted for an ever widening
circle of applications.

The great advantage of the system is that, although
the controlling voltage may be derived from within
the controlled circuit, it may also be derived from
an external source. This, in turn, offers the advan-
tages that differing types of circuit can control one
another in various ways and also that, since control
and signal paths are quite separate from one another,
remote control operation becomes a practical
possibility.

In the case of the P.E. Minisonic, control voltages
are used in the oscillators to vary the pitch, in the
VCA’s to vary the sound volume and in the filter to
vary the harmonic content. )

These examples, of course, relate to the use of
voltages of varying levels but there is another form
of application in which pulses of fixed polarity
voltage can be employed to command the initiation
of an event. Again in the P.E. Minisonic this appli-
cation is utilised in the envelope shaper to signal
the start of the envelope which is, in turn, used to
drive the VCA.

MINISONIC DESIGN

The overall scheme of the P.E. Minisonic is shown
in Fig. 1.1.

Two independent channels are provided each com-
prising a VCO, an Envelope Shaper/VCA, a mixer
stage and a 250mW power amplifier. A white noise
generator gives an alternative sound source, whilst a °
ring modulator and voltage controlled filter (VCF)
may be incorporated for additional effects.

To satisfy musical requirements a stylus operated
“keyboard” is provided together with a keyboard
controller which incorporates an analogue memory.
The purpose of this latter circuit is to provide a
series of voltages which define the VCO frequencies
in terms of musically related tones.

As with the P.E. Sound Synthesiser a variable
“Tune” and “Span” facility is available and this
means, in practical terms, that the upper and lower
frequency limits of the three octave, printed-circuit
keyboard can be varied at will either in tune or with
a range of semitonal frequency increments.
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Fig. 1.2. An operational amplifier used in the
inverting mode

It is appreciated that a stylus operated “keyboard™
is far from ideal in the sense that it requires a great
deal of skill to play it satisfactorily and also from
the point of view that problems of contact oxidisa-
tion can present themselves after a period of use.

Provision is thus made for the connection of a
keyboard of conventional design and it is worth
pointing out that, ‘with a little ingenuity, a discarded
doll’s piano can have contacts fitted and be made to
perform quite creditably.

There is also an output point for connection to
external amplifier or tape recorder. A tape recorder
having “sound-with-sound” facilities is particularly
useful in that it facilitates the whole potential of the
synthesiser being realised.

Within limits imposed by the specific recorder a
number of successive recordings can be made and
overlaid in such a way as to result in the production
of quite complex sound structures.

OPERATIONAL AMPLIFIERS

With the exception of three different types of
special purpose integrated circuit which will be
described in detail in the appropriate articles, the
overall functions of the synthesiser are based on a
combination of discrete semiconductors with the
ubiquitous 741 operational amplifier.

Where these latter devices are used as part of an
input stage for either control or audio signal appli-
cations, they are employed in the inverting mode as
shown in Fig. 1.2.

In this type of circuit the junction of R, and R,

is known as the virtual earth point. This is because
current into the inverting input via R, is balanced

by an equal and opposite current through the feed-
back resistor R,.

The implication is that, when R, and R, are equal,
the gain is unity and, in fact, the gain of such a stage
may be expressed as R,/R,. The impedance seen by
the input signal is effectively the resistance of R, and

this will not change if additional inputs are provided
as shown dotted in Fig. 1.2.

Where more than one input is required the gain
of the individual stages is determined in terms of
the ratios of the input resistors with the feedback
resistor as shown above and the output signal of the
operational amplifier, at any instant, is equal to the
sum of the signals times the gain.
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This point is made in some detail because, in the
P.E. Minisonic, the minimum numbers of inputs are
provided in order to comply with the requirements
of simplicity.’

PROGRAMMING

In the case of the VCO, four separate inputs are
routed to the control stage. One of these provides a
fixed voltage bias which sets the minimum operating
frequency of the oscillator; another gives a manually
variable voltage which will set the oscillator fre-
quency at any point within its working range; a
third routes in a voltage derived from the “key-
board” memory circuit; whilst the fourth is used for
external modulation.

All four inputs may be driven at the same time
and, in combination, “programme” the oscillator to
give a specific frequency or effect. When all the
inputs are d.c. the output frequency of the oscillator
is unvarying but if, say, a sine wave signal is applied
to the external modulation input then the output
frequency of the VCO will rise and fall in time with
the frequency of the modulating signal and in pro-
portion to its amplitude. This particular scheme is
illustrated in Fig. 1.3.

The term used to describe the programming of
one oscillator by another is “frequency modulation”
and in the specific case where the frequency of the
programming oscillator lies between 6 and 8Hz, the
overall effect is known as *“‘vibrato”.

Where additional modulating inputs are included
in the scheme and each is coupled to external

.oscillators having differing frequencies and output

waveforms, then it is possible to create some very
complex effects. Careful manipulation of the pro-
gramming frequencies such that each are multiples
of the other, or fractionally related, will give rise to
repetitive rhythm patterns covering a wide frequency
range.

Whereas programming the VCO results in the
production of a fixed frequency or frequency pattern,
somewhat similar effects may be achieved by pro-
gramming the VCF, although, in this case, the effect
is based on changing harmonic relationships rather
than the creation of discrete frequencies.

As with the VCO, the filter is provided with three
:ontrol inputs, two of them for bias and manual

MANUAL BIAS

Fig. 1.3. By connecting a sine wave oscillator
to the VCO, frequency modulation is obtained.
The other inputs are permanently wired. The
manual control sets the centre frequency and
the preset bias control sets the minimum
operating frequency ; the remaining connection
is from the **hold" circuit via the stylus
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HOUSING — CUTTING DETAILS
Hardwood Strip

A 4t - 3in Ein
B 5ft - 13in  Lin
C 1t $in %in

Cut A into two pieces 1ft in length and two pieces
11%in fength.

Cut B into four pieces 103in, one piece 113in and two
pieces 2in length.

Cut-outs typical

Sides Smm wood
.3/|6nom

35 X 5mm (1% X 4 nom)
battens

o ! {“ | (S'ﬁoZpsincl)
- S

£ <5 |i
/ V@ ‘ _//' & kcomer Posts

Cut Cinto four pieces 22in length.

Hardboard
Two pieces measuring 11%in - 113in  will be
required. The hardboard should be stn (3mm)

thickness and should ideally be faced with white
plastic on one or both sides.

The type which is faced on both sides is slightly
more expensive but shows less tendency to warp.

Recessed 3mm

295 (115/g nominal)
Inside
N
N\ \\
) 56 O\

e

X :

/

!

P

~

~

P’
- 5mm s;unrc wood

(5% nom

Bottom of Box
3mm Hardboard

j \
- ole group made to

(] suit DIN 5 pin socket
All dimensions in mm. unlessotherwise

Material: Hardwood (ramin)  Stated.
or similar. )
Construction: Glued and pinned

MINLSOMIC

Fig. 1.4. Details of the case assembly. Major dimensions are shown in inches (lin
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25-4mm)
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Fig. 1.1

in block form in

with scheme shown

Fig. 1.5. Details of the front panel drilling required for use
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control, whilst the third is from the “keyboard”
memory circuit so that the filter pass-band range may
be “played”.

The VCF is a ladder network filter based on the
design originally devised by Moog but very much
simpler in circuitry and operation. Even so it is
extremely efficient and it is quite an easy matter to
“lose™ the audio signal within the filter unless some
care is taken with its operation.

ENVELOPE SHAPER

The envelope shaper is a circuit which produces a
voltage which varies with time in a manner pre-
scribed by two controls.

The *‘attack™ control adjusts the period over which
the output voltage of the envelope shaper rises to its
peak whilst the “decay” control adjusts the period
taken by the output to return to zero again.

This so-called ‘“‘envelope” when applied to the
input of a VCA ensures that the audio signal follows,
in terms of volume, the prescribed pattern, i.e. with
the envelope at its peak; so too is the volume of the
audio signal.

Programming of the envelope shaper is not quite
as simple as with the VCO and VCF since its opera-
tion is dependent upon the application of a pulse of
at least — 1V which has a duration at least as long
as that set by the attack control.

In the P.E, Minisonic two control inputs are pro-
vided on the envelope shaper, one coming direct
from the keyboard stylus and the other from a
manual push button. However, the same basic prin-
ciples governing the use of additional inputs may be
followed although the result is never quite so
predictable.

Further details on the programming of the various
P.E. Minisonic circuits will be given in the appro-
priate articles togethér with instructions for obtaining
specific effects.

CONSTRUCTING THE MINISONIC HOUSING

In the interests of simplicity the case of the P.E.
Minisonic is constructed from a framework made up
of standard hardwood strips which are normally
available from most “do-it-yourself” stores or timber
yards. Fig. 1.4 gives details of the case assembly.

The top and bottom panels of the case are made
from white faced hardboard or similar material
and are secured into the case by four corner screws
as shown. Fig. 1.5 gives details of the front panel
drillings which are required for use with the scheme
shown in block form in Fig. 1.1.

The case should be assembled with panel pins and
adhesive (Araldite is probably the best type to use)
and can be sprayed a suitable colour on completion.
During assembly care should be taken to ensure that
the case is assembled with absolutely square corners
and it i1s a good idea to use the top and bottom
panels as a guide in this respect.
~ Both front and rear panels are secured to the
housing by means of four corner screws.

The front panel, once assembled with components,
is normally a permanent fixture whilst the rear panel
has to be removable to allow for changing the
batteries.

Next month: The VCO, Envelope Shaper/VCA, and
Voltage Controlled Filter
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ON CALL

WlTH the opening last month of a further Carphone
centre for the Midlands, motorists whose cars are
equipped with car radiophones are now able to make
calls over a much extended area.

Now they can call from a new 3,000 square mile area
which includes Wolverhampton, Coventry, Birmingham.
Rugby, Northampton and Banbury. This is the first of
five new centres to be completed and the station, located
in Birmingham, is able to handle 300 users.

The other four areas will be opened up over the next
two years but what is perhaps more important to users
is the fact that now any user from one area can also
operate in another area. Up to the present this has not
been possible but the Post Office have now modified
the system suitably.

LIGENGE FOR SAFETY

Tm: car licence plate could well perform a somewhat
more complex role in the future if scientists at
RCA Corporation have their way.

Using a complex antenna capable of receiving at one
frequency and retransmitting at another, twice the first,
they propose that an electronic “‘number plate” can be
created which will be capable of interrogation at will on
instruction transmitted to it.

Apart from this “big brother” aspect, the system can,
of course. also be used for much more apparently use-
ful purposes such as simple radio communication to and
from a vehicle or perhaps operation as a transponder
in collision-avoidance radar.

With suitable devices buried in the road at intervals,
traffic could be examined not only as to quantity but
also as to quality, with identification of such jtems as
amhbulances and fire engines being used to control traffic
lights.

This basic idea is not new but the means for doing
it cheaply is. and here RCA scientists reckon the cost
could be in the “few dollars” region when manufactured
in quantity.

HIGH FLYER

AIR traffic control systems were well in the news last
month with the announcement of two large orders,
one to Plessey and the other to Marconi,

The first is an export order from Mexico and involves
an automated radar air traffic control system at Mon-
terrey Airport and instrument landing systems for
Puerto Vallarta and Tijuana airports. The equipments
form part of the first stage in a multi-million pound
programme for the complete modernisation of air
traffic operations in Mexico.

The second contract is for the supply of a radar data
processing system for Scotland. This is a major contract,
worth something in the region of £1-25 million, and
involves equipment capable of monitoring both civil
and military aircraft in the 2 million cubic miles of
airspace above Scotland, Northern England and the
North Sea.

Based on the new Marconi Radar Systems Locus 16
processor, one of the first systems in the world to use

synthetic “clutter free” radar presentation exclusively,

the system will provide an automated radar presenta-

| tion, simplifying the control of aircraft in the Scottish

terminal area which includes the areas round the rapidly
expanding Glasgow and Edinburgh airports.
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ANTI-THEFT
ALARM

By B.A. ANDERSON

DESPHE steering locks, “Krookloks™, and the like,
car stealing is still a thriving business. A pos-
sible reason for the apparent failure of many com-
mercial anti-theft devices is the need for a
mechanical key to deactivate them. Thieves have
been accustomed to mechanical keys for centuries,
and it is thus not unduly surprising to hear of
vehicles being stolen despite locks of various kinds.

The anti-theft system described here uses an elec-
tronic key in the form of a specific value of resis-
tance for deactivation. The system measures the
resistance electronically and deactivates only if
the value is correct. With careful installation the
security offered by this design is exceptionally high,
and with a cost of around £3-00.it is good insurance
for a possession which may be worth aver £1,000.
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THE CIRCUIT

As may be seen from Fig. 1, resistors R1, R2,
R3 and R4 comprise a Wheatstone bridge with a
removable element RI, which connects to the bridge
via a plug and socket. With Rl connected, opening
a car door operates a courtesy light switch and
connects the battery to the circuit. Since the values
of RI to R4 are all equal, the bridge is balanced,
TR! and TR2 remain off, and relay RLA is off. The
car can thus be used normally.

If R1 is disconnected however, or is replaced with
an incorrect value of resistance, the bridge is
unbalanced and an out-of-balance voltage appears
between the junctions of R3/4 and R2/incorrect
R1I. Depending on whether the incorrect value of
R1 is too high or too low, this out-of-balance volt-
age may be positive or negative. Diodes DI to 4 are
thus connected as a bridge rectifier to render the
out-of-balance voltage a constant polarity and this
is applied to TR1 with positive to base and negative
to emitter.

Hence, unbalancing the bridge will always turn on
TR, which in turn switches on TR2 and RLA. The
end result is immediate operation of RLA on open-
ing a car door when R1 is incorrect.

The contacts on RLA are arranged to disconnect
the starter switch and earth the starter solenoid
(RLA4), to sound the horn (RLA3), and to short out
the contact breaker points in the distributor (RLA2).
In addition contacts RLAIl bypass the triggering
door switch so that reclosing the door after setting
off the alarm has no effect.

Once triggered, the alarm can be immediately
deactivated with the correct R by the owner, or
by disconnection of the battery by the thief. How-
ever, battery disconnection precludes stealing the car,
and any attempt at reconnection will result in re-
triggering of the alarm when the door is reopened.

With R1 inserted, and the doors closed, the alarm
is disconnected from the battery, and hence draws
no current when the car is parked. Removal of R1
will then activate the alarm., although still no current
will be drawn until a door is opened by a thief.
Thus the car can be left parked and protected for
long periods with no drain whatsoever on the
battery.

CONSTRUCTION

The components of the alarm may be assembled
on a small piece of Veroboard using the layout of
Fig. 1. the relay being mounted separately. A small
plastic lunch box may be used as a container for
the alarm, and the Veroboard may be glued to a
piece of foam rubber and then to the box, and the
relay may be glued directly to the box. Connections
from the relay and the circuit board may be brought
out to a terminal block on the outside of the box for
connecting to the car.

Alternative components to those specified may
of course be used, however it should be noted that
TR1 and TR2 have been chosen for their high V.,
and complimentary gains. Alternatives may be more
prone to failure due to voltage spikes from an induc-
tive or capacitive discharge ignition system, and the
sensitivity and selectivity of the bridge may be
adversely affected.

Diodes DI to 4 must be of the specified types.
since alternatives may have a higher turn-on voltage
which would severely restrict the sensitivity of the
bridge. If using a different relay, ensure that the coil
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Fig. 1. Circuit diagram of the Anti-theft alarm (above) and the
Veroboard and component layout (below)
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COMPONENTS . . .
Resistors \
R1tod4  See Text, 5%, LW i\\

Semiconductors
TR1 ME4102 *
TR2 MEO411
D1to D5  OAB \
Misceillaneous

RLA Omron type MY4, 12V d.c.

Veraboard, wire, terminals, terminal strip if

required, box, etc.
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NEGATIVE EARTH
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fromunderneath
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Fig. 2. Four sets of wiring for the Omron relay used in the prototype. From the left, the rear view
;of the relay showing the pin numbering and layout, connections for earthed horn push (- ve earth),
live horn push (— ve earth), earthed horn push (- ve earth) and live horn push (- ve earth)

chosen will not exceed the dissipation of TR2, and
that the contacts are of adequate rating for the
circuits to be controlled.

INSTALLATION

By reference to your car’s wiring diagram, deter-
mine whether it is negative or positive earth. Addi-
tionally: determine whether the horn push operates
the horn by earthing or by connecting to the “live”
side of the battery. Connections to the contacts of
RLA vary for negative and positive earth, and for
earthing and live horn pushes, and the four possible
connections are given in Fig. 2 for an Omron relay.
Other relay types can be determined from the inter-
connecting point routes.

Whatever the polarity of your car’s system, if the
horn push is of the earthing type, check that it can
be sounded with the ignition switched off. If it can-
not. it will be necessary to disconnect the live supply
horn lead from its ighition switched terminal at the
fuse box, and reconnect it to a terminal that is
unswitched by the ignition switch, i.e. a terminal
that connects directly with the battery. Make cer-
tain the fuse ratings are suitable.

TESTING

Having wired RLA correctly, and having con-
nected the Veroboard, the alarm should be tested by
connecting 12V, positive to terminal |1 and negative
to terminal 6. The relay should operate immediately,
and drop out as soon as the correct value of RI is
connected.

With this test satisfactorily completed, seal the
container (lunch box) against moisture, and mount
it in the car. It should ideally be in the passenger
compartment somewhere, well hidden, and in most
cars a suitable place can be found up’ behind the
dash panel, the box being secured with adhesive.

Connections to the car wiring harness are shown
for positve and negative earth systems in Fig. 3,
and both possible types of horn push circuit are
shown. '

WIRING-IN

All connections should preferably be soldered,
well insulated and waterproofed with good quality
PVC tape. Wires can be run back to the alarm
along the existing harness, and should be bound
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over with PVC tape to match the rest of the harness
for concealment when installation is complete. Con-
nections particularly prone to tampering by the thief
are the horn connection, the contact breaker con-
nection, and the live battery connection, and these
wires should be carefully concealed.

If utmost security is needed, the wires may be
run in metal conduit and all terminations sheathed
in metal terminal boxes. The fitment of air horns
in place of the standard horn is an excellent measure,
and suitable types including relay are available from
Ivoryet Limited, 124 Cricklewood Broadway, Lon-
don, N.W.2, at prices varying from £4 to £12, accord-
ing to the number of trumpets with which you wish
to disquiet the thief.

If you really want to induce cardiogenic shock in
the criminal you can fit an air siren in place of the
horn. A suitable type, the Mono 12V siren, is avail-
able from Klaxon Limited, Warwick Road, Tyseley,
Birmingham, price about £10. Persons of a delicate
constitution are warned not to set this device off
accidentally. @

If your car has a mechanically operated starter
switch, and hence no starter solenoid—the early
British Leyland Minis have such an arrangement,
then terminal three of the alarm may be taken to
the petrol pump, and terminal two should receive
the wire formerly connected to the pump. The
alarm will then immobilise the petrol pump in place
of the starter motor.

OUT OF SIGHT

If you regularly leave your car out of earshot of
yourself and passers-by, then there is little point in
having the horn operated by the alarm, since it will
only flatten the battery in time. The thief will not
be able to steal your car with a flat battery, but
clearly it will cause you inconvenience, and thus an
on/off switch may be wired between terminal
four and the horn, and hidden somewhere in the
car. Switching it off will prevent the horn .being
sounded by the alarm, but the immobilising features
will be retained.

The connection between Rl and the alarm is by
a plug and socket of the constructor’s choosing. R1
is mounted inside the plug, and the socket is
mounted somewhere on the exterior of the car. If

‘you do not wish to drill the bodywork directly to
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Fig. 3. Interconnections to the car wiring harness for negative (left) and positive (right) earth
systems, showing the two variations of horn wiring as well

mount the socket, on the majority of vehicles it can
be mounted in an air-grille or mounted in the centre
of a badge. Removal of the socket at a later date
can be concealed by 4 new badge. H mounting has
to be done directly through the body. if the hole is
in an unobtrusive position it may be sealed with a
grommet on removal, and nine times out of ten will
not be noticed.

The type of plug and socket chosen and the value
of R1 are individual choices which ensure the
security of the design.

The author has used connectors varying from
Post Office jacks to multi-way edge connectors with
success. If a multi-way connector is used “addi-
tional security results since any two contacts may
be used.

Values of RI have varied from 474! to 4-7k{2 with
equal success, but 59, tolerance or better should be
used. Temperature drift offers no problems, but if
the car is kept outside, values much above 2k(}
should -be avoided since condensation cun give prob-
lems with higher values.

When mounting the socket, remember it must
be accessible to the driver who removes and replaces
R1 each time the car is used, and the socket must
also be mounted away from direct road spray. In
the choice of type of connector, use only high
quality professional types that will withstand the
constant use and the elements.
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HOW MANY

Three plugs and three Rl's are required. One to
use and carry in the pocket; one spare on the car
key-ring: and another spare in the wallet or purse.

If your car does not have courtesy light switches,
or if it tacks them on the rear doors. extras are easily
fitted and cost about 13p from garages. They mount
via spring clips in a 4in hole in the door pillars,
and should be fitted to the boot and bonnet too if
it can be opened from outside the car. Wire all
switches in parallel and to the appropriate terminal
on the alarm.

USE

Park the car, close all doors, and remove R1 in
its plug. The alarm is now set. If it is triggered by
a thief or accidentally the horn will sound, the
ignition will be immobilised and the starter motor
will not operate. Reclosing the triggering door will
have no effect. Triggering by accident may be
quickly silenced with the insertion of R1, and if you
forget to insert the plug, unlock the door, and set
off the alarm. the spare plug on the key-ring is
readily available to stop the false alarm. Removal
and replacement of R! soon becomes automatic, and
since it is removed on parking, no-one can tamper
with the resistor. The car is of course driven with
the resistor in place. *
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555 CHIP IMPULSES
PENDULUM

EADERS interested in horology
may find this circuit, using a
555 ic. to impulse a pendulum,
handy. The reed switch S1 of Fig. |
is closed when the magnet swings
near thé reed. proximate the end of
the pendulum swing.
The timer is triggered and stays
high for 1'1 x Cl X VRI seconds

BASS BOOSTER

osT of the popular slanted
front-facing speakers used in
car stereo systems have a very poor
bass response. One way around this
problem, without sacrificing the
stereo image. is by mounting a third
speaker in-between, flush mounted
from the inside of the car boot. An
Elac 8in X Sin was used.

S

A selection of readers’
suggestedcircuits. it
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

1METRE APPROX
FORA 1SS
PERIOD

(=

MAGNET

2N 3055

|
renouLum £
.
, 'SlENoD

Fig. 1

method was found unsatisfactory
and expensive. Instead, the circuit of
Fig. 1 was used, which proved to
be cheaper, and offered much more
flexibility.

The first stage can be fed directly
from the speaker lines of the tape
unit as shown in Fig. 1. This stage
serves as both mixer and Miller
integrator. The capacitor of the in-
tegrator was chosen to be 10nF so
as to pass only real Bass and very
little of the middle range, prevent-

and there can be no re-triggering
until the output has again gone low.
Period adjustment is by VRI.

The period should be adjusted
until the le.d. just goes on when
the pendulum is vertically over the
solenoid so that the pendulum is
pulled towards the centre and when
it reaches the centre the force is
removed.

If required, a TTL output for
counters or the like can be taken
from pin 3 of the chip via a poten-
tiometer. Changes in supply voltage
make little or no difference to the
time period of the chip but will
change the force exerted by the
solenoid. The circuit may be oper-
ated from between 5 and 18V
depending on the type of solenoid
and amplitude needed.

Component values are not critical
and were selected more because
they were to hand. For example Cl
was selected at 1000uF but can be
something smaller with suitable
alteration of VRI. The solenoid
used came from Henry’s Radio and
the reed switch from Electrovalue
Lid.

R. J. Wylde
Eton College
Windsor

The next stage recovers the big
loss of the first stage, and feeds the
signal into a power amplifier
through the Bass control. The
amplifier used was Sinclair’s super
IC12, but any other cheap package
will do. The decoupling capacitor
(4004F) should be mounted as close
as possible to the first transistor
stage, which is prone to the pick up
of low frequency engine noise. The
IC12 module has its own decoup-
ling capacitor, which should also be
of a similar value.

This third speaker can be fed by ing shrinking of the stereo stage; M. Greenfeld,
crossover components, but this this value is not too critical. Leeds.
A + oo H2v
1000 IN4001 :
S S |
9
Leftang 100K POWER 8a
right inputs 1 AMP Speaker
Fig. 1
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VOLTAGE CONTROLLED
OSCILLATOR

ITH the current interest 1n volt-
age controlled oscillators, it
~eemed to me that they were all

rather complicated. Perhaps the
readers will be interested in this
cireuit

It 1s a hnear device giving aboul
IkHz per voit. 1t can be built for
less than £2.

Integrated circuit IC1 acts as an
integrator and IC2 as a threshold
circuit. The input signal is applied
to both inputs of IC1. The f.e.t. acts
as a switch controlled by the output
of IC2. When the output of IC2 is
near the positive rail TRI acts as a
near short circint so the nput s
applied 1o the non-inverting input
of 1C1 giving a positive going out-
put.

The non-inverting input of 1C2 is
at appproximately 6-3V and as soon
as 11y inverting input rises above this
level 1C2 rapidly switches to —6-3V

RANDOM IMPULSE

GENERATOR
HE circuit described here  was
designed as  a  novelty light

flasher. but it may be used to con-
trol higher power devices. or in con-

junction with a TTL divider to
replace a low [requency 1mpulse
generator. Noise pulses are gener-

ated at about | 10 10Hz

The noise generator TRI (Fig. 1)
15 a transistor which generates a
low frequency flicker noise.  All
transistors do this to some extent.

The best source of suitably noisy
transistors appears to be the widely
advertised packs of unmarked. un-
tested transistors. The type used in

56V

mW

Fig. 1

causing TR to act as a near open
circuit. The ouput of 1CI then be-
gins ramping in the opposite direc-
tion.

Thus the frequency of oscillation
depends on the input voltage.

Suitable  transistors  may  be
selected using the circuit of Fig. 2:
they generally have a leakage of a
few  microamps to tmA and the
fiicker noise is visible as a very
slight irregular  vibration of the
meter needle.

Resistor R1 (Fig. 1) is selected to
give a collector voltage of about 6V

for TR!1. Cl removes high fre-
quency noise, and the signal s
coupled to the amplifier by C2.

The emitter follower TR2 pre-
sents a  high impedance to the
signal.

Negative pulses from TR2 emitter
cut off TR3 and illuminate le.d.

D1 which provides a visual display
Negative feedback via D2 and Ré6

the prototype werc BFYS50/51/52. provides thermal stability for the
—0
s +9t0f2V
10
kQ ouTPUT
TR3
2N29266
*sutm
R6
22010 0A5

Z

To obtain a log law there is no
reason why the transistor oven des-
cribed in PE could not be adapted
to drive this VCO.

J. S. Broadhurst
Winnington
Cheshire

amplifier and also limits pulse
length (determined by R6. C2 and
VRI1). VRI adjusts the bias of TR3
providing some measure of thres-
hold and therefore repetition rate.
If the degree of control provided by

VR is insutlicient, R6 must be al-
tered.
TRS5 and RS may be added as

shown if the circuit is to drive TTL
in - which case a Schmitt trigger
{e.g. 7413) should be used to obtain
tast rise and fall times. If TRS is
connected as an emitter follower, a
power transistor, thyristor or triac

may be driven to control larger
loads.

J. S. Jolley

Preston

Lancs

Fig. 2
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If you're looking
for trouble

you needn’'t look
any further.

It's not only technicians who can see the
finer points of Eagle multi-meters.

Every handyman notices them too.

They're easy to read.

They're tough.

Their construction comes up to labora-
tory standards.

Even our inexpensive pocket sized
models have features you'd usually only find
on professional equipment.

Take a look through our catalogue.

You'll see over twenty models.

Specifications that would impress the
most experienced technician.

And a price range that takes in amateurs
as well as professionals.

We guarantee every one for two years.

With parts to service them in notime.

So you can confidently find fault in

anything. S A0
Ea gle

international

The name on Britain's widest range of
electronic equipment.

catalogue containing the complete range
of test equipment.

Name

Address. _ = -

PE2

Eagle international Precision Centre Heather Park Drive
Wembley HAO 1SU Telephone 01-903 0144 _I

-r—————

Practical Electronics November 1974 965



CRESCENT RADIOLTD.

115 &

{7 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
11 MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM.) 803 1685

ADD LUXURY
TO YOUR CAR
WITH A MOTOR DRIVEN CAR
AERIAL
8pec.: 5 Section
Extended Length 100cm
Length under Fender 40cin
Cable Length 120cm
Supplied complete with Fixing
Bracket and

1
Control 8witch. £6 75 v’“: l"’I

“CRESCENT
J@% BEAT BRITE"
SINCLE

CHANNEL

beat - SOUND TO

1 hrite LIGHT UNIT
S— ’,‘ This fantastic
little hox

approx. 4° x 17 x 2.7 when

connected to the output of a
sound aource from 1 to 100 witts
produces a1 psvehedelic  light
display vf up 1, 1000 watts,
Complete with o sensitive level
control the unit 1# fused and can-
hot hari your amplitier

A Burgain at £7-50 plus 10n.

MINIATURE RELAYS

Brand new range of British ade
relays, size: ' X lin X Jii.
all two changeovers with 250\
130 contacts and suitable for
fitting on 0-4m verchoant
Type Volts Current Ohms
ST 12V 17M/y 700 AN
21/A 1PV 08MIA 430 80p
12/8 6V RIM/A IRD each
200/250V Mains Relay
Heavy duty contacts 2,500 vhin
coil Al new  amnd unused
D.P.ILT. mains relays 50p, Carre
free. Rpecial gnantity 240 per
100 off

MIDGET
MAINS TRANSFORMER

Varnish Impregnated
Bize 45mm x 3fimm x 31lmm

100m A
100mA
100mA
100m A
0-20  100mA
lOp P& P

TRI-YOLT BAT TERY
ELIMINATOR

Enpables you to work

your Transistor

Radio. Amplifier or

Cassette, ete., from
thea.c. mainathrough this compuct
Eliminator. Just by nmoving
plug vou can select the veltage you
require. 6, 74 or % volt. Thiy
means il your transistor power
pack applications ran be handled
by this one nnit. Approx. size
23in 2fin dfin. Our  Price
£2:75 plus 10p P & P Maine
model  suitably  wired for the
Philips Cassctte £3 plus 10p P. & P.

7in x‘m LOUDSPEAKER
A tup yuality
speaker fdeal where
small size in import-
ant. Manufactured
by E.M.L. for a well-
known  hi-fi  »et

2 uaker, Mize: 7inx
4ln. Impedance: B ohma. Flux:
38,060. Max. Free range: Y0Hz to
12k Hz. Power handling: 5W.
Unbeatablc.  Price: £1.80. iree
postage un this iten).

“fie

UK65  Transistor Tester £1.66

g Telephone Amp 28.26

HEFL Amp - 8W £4.50

Mono Control Unit £4-15

Amp-—1-5W £3-81

RIAA Equalised Stereo Amp £5-30

Mini-Amp—2W £3.66

Signal Injector 2265

AM-FM Aer. Anip £3.20

Mike Pre-Amp £6-98

4 Channel Radio Control T.X. £8-81

Radio Control Receiver £3.28

5 MW Radio Receiver £7-92

<0 AM Tuner £24.80

7 4 Channel A.F. Mixer £12-59

{ Photoelectric Cetl Switeh £8-97

‘K tuitar Pre-Amp £4.98

TKR75 Cap. Discharge lgnillon 513-19
PKO15  R.F.Amp 12-190MH

UK®3) Wide Band Amp "OHZ to 150MHz !2 88

TRI-VOLT CAR SUPPLY
Enables von to work your Transistor Radio.
Ampliier or Cassette, cte. from the 12 volt car
supply.  Positive or negative earth. Approx.
size = Zin x 3lin X 1jin This cunverter
supplies i, 7! or 9 volts and iy transistor regulated .
A real money saving device for £2-50. 10p P. & P.

BARGAIN BOX
Loud buszzer anounted in a metal box
with two 172 battery size holder.
Designed and can be used as a fire alarin hut jv
ideal ax a door ar morse cotle prmlme buzzer
Appros. size: Ylin x 61in x 1lin
OUR PRICE 50p

ABS PLASTIC BOXES
Handy boxes far constraction projects. Mowlder
extrusion rails for P.C. or chassis panela. Fitted
with i front panels. 1003, 103mm X 73mm X
4ot Blp: 1006, 150mia x Tomu x 47nnn 88p:
1007 1Rdmm X i24mne x &0t 98p; 1097,
TGt X T4mue X 4omm (<loping 1ront) 50p.

mplete

BARGAIN BOARDS
Cotponents galore (ur the experitnenter. k-
Computer boarids with resistars, capacitors amid
useful transistors-——-at least 4 transistors per hoard
Five boards £1

2in. PANEL METERS

size dYnun x4

0-50pA — MES G-106mA  MEI3
0-100pA -MET 01:500mA—ME14
1-500uA  ME® 0:1A MEI3
Il —-MEY 050V a.c, ME!H
0:6iny MEIN 0-300V a.e. MEIT
0-10mA - MEL S neter -MELX
0-50mA - MEI2 VUL meter- ME1Y
£3cach, 10p P s p
LOW VOLTAGE
AMPLIFIER

b transistor amplifier complete
with velunie control, is suitable
1ar 9V die. and a.c. supplics.
Wil give about IW at X ohm
ntput.

With high IMPinpu iy ampli-

fier witl work asx a recond
player,  baby  alarn. e,
amplitier.
£' 75 pius 13p P. & I*.
STOP PRESS

BHAG00Z 15W Amp Module
NESH) Timer 1.0,

MUCI310F Stereo Decoder 1.0,
7800 Regulator

TIP 28A

TIP 30A

BCIO7

BC108

BL100

ZN414 Rasiuv Circult 1L

MINI LOUDSPEAKERS

2iin 80 ohm, 50p: 2fin 40 ohm,
50p. Please inciude 5p P. & P. on
each L.8

U.K. CARRIAGE
15p UNLESS
OTHERWISE STATED

VAT SEND 20p FOR A
8%, VAT TO BE ADDED CRESCENT
TO ALL ORDERS CATALOGUE
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ELECTRONICS

(FLITWICK) LTD.

YATES

PE, ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK
BEDFORD

GAS AND SMOKE
DETECTOR KITS

As described in Sept./Oct. edition of PE.

DEPT

KIT 1—Mains operated (Fig. 1),

operating audible alarm

£5-60

KIT 3A—Mains operated gas/smoke
detector with meter indicator (Fig. 3)

£7-90

KIT 5—Portable gas/smoke detector .
mains/battery operated (Kg. 4) £12 60

KIT 6A—12V or 24V gas detector for use L
in  boats/caravans complete with £12 80
2 remote sensors

These kits include all parts to build a complete smoke and gas
detevor, but tp keep cost as low as possible the case is excluded.
All parts including detectors, printed clrcuit board and cases are
available separately.

CASES

KIT 1—Ali. Box AB15 £1-18
Or Fibreglass Box £1-60
KITS 3 and 5—Ali. Box AB17 £1-18
KIT 6—Control Box £5-00
Remote sensor £1-00
P.C. BOARD
Fibreglass—tinned and drilled £1-45
SENSORS
TGS 105—Smoke detector £2-00
TGS 109—General Purpose Gas/Smoke
Detector £2-00
TGS 308—Similar to 109 but for low voltage
application £2-00
TGS 102—Smoke and Carbon Monoxide
Detector £2-00
TGS 202—Similar to 102 but for low voltage
application £2.00

Full details of these and other Gas Detector Kits will
be sent free on request.

Catalogue sent free on request. 10p stamp appreciated

PLEASE ADD 8% V.A.T.
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DEVICES

... APPLICATIONS

PRECISION WAVEFORM GENERATOR/VOLTAGE CONTROLLED OSCILLATOR

WHAT WILL probably prove to be a very useful inte-

grated circuit has been produced by Intersill, the
8038 precision waveform generator and voltage controtled
oscillator. This is a monolithic device capable of providing
the user with square, sine, triangle, sawtooth and pulse
outputs of high accuracy with a minimum of external
components.

As the frequency or repetition rate can be varied from
0-001Hz up to above 1MHz and is stable over a wide tem-
perature range, this device will doubtless see applications
in audio waveform generation as well as in instrumentation
and control circuitry.

The output frequency can be voltage. controlled so this
makes for simple swept frequency provisions and indeed
the frequency can be programmed digitally using either
resistors or capacitors.

Oneimportant application which will doubtless be useful
in view of the current interest in phase locked loops is the
ability of the 8038 to interface with such circuitry to reduce

temperature drift to below 50 parts per million.
+V,

C
C
6
Current
sourced
‘1 NN
g COMPA'RATOR
lz:
COMPARATOR
) 2
C
-
——
FLIP FLOP
Current
source2
!
O
— VorGND
BUFFER |- Lo BUFFER ool comEEiER
é‘) 3 2

Fig. 1. A simplified block schematic of the 8038
integrated circuit
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CIRCUIT DESCRIPTION

A simplified block schematic of the 8038 is shown in
Fig. 1. The full circuit includes over 100 devices; it is some-
what complex to reproduce here.

The 8038 can operate from a single or a double power
supply of up to 118V or 36V max., whilst the dissipation
is only 750mW. Input to any pin should not exceed the
supply voltage and the input current to pins 4 and 5 (those
governing duty cycle frequency) should not exceed 25mA.

In fact the duty cycle can be varied between 2 and 98
per cent which means that whilst the chip outputs are in
fact basically three, sine, square and triangle, the modifica-
tion of the square and the triangle by duty cycle variation
provide pulse and ramp waveforms. The symmetry of all
three basic shapes is varied at the same time so that the
sine output is also altered as can be seen in Fig. 2 which
shows first a 50 per cent duty cycle (squarewave) and then
the effect of adjustment to a 20 per cent duty cycle. The
phase relationship of the waveforms remains constant
throughout such alterations.

There are several ways in which the timing function can
be adjusted dependent on requirements for adjustment of
the duty cycle and accuracy of the various components.

Thus Fig. 3 shows a suitable circuit for adjusting the
frequency and duty cycle with most accuracy. Here the two
timing resistors R4 and Rp are kept separate. R4 controls
the rising portion of the triangle and sine wave and the O
portion of the square wave.

The magnitude of the triangle waveform is setat1/3Vc. so
that the rising portion of the triangle becomes:

tl=C>I<V___C><=}x V“"R4=gR4xC

SQUARE WAVE
DUTY CYCLE

i /\/\/\
SQUARE WAVE \/\/\
DUTY CYCLE

509, \/\/\

Fig. 2. The waveforms available from the 8038 using
a 50 per cent duty cycle and a 20 per cent cycle. The
small blips on the sinewave are switching transients
from the square wave
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The falling portion of the triangle and sine wave and the
1 state of the square wave is:

f=CxV _ C x 4 x Ve 5, RaRsC
2 T lx Vcc_1 xvcc ~3. 2K4a— Rp
5 \Rg Ra

Thus a 50 per cent duty cycle is achieved when R4 = Rp.
If the cycle is to be varied over a fairly small range then the
circuit of Fig. 4 can be used and finally if no adjustment of
the duty cycle is needed then the circuit of Fig. 5 suits,
With this last suggestion there is an inherent variation of
the duty cycle which exists which may cause problems.

With two separate timing resistors the frequency is
given by:

1 1

f:t =

+ 1 5 Rp
1ER D 3RC (1 + 3 R Ry)
If R4 = Rs = R then:

fo 08

RC
for Fig. 3. If a single timing resistor is used as in Figs. 4 and
5 then: '

As both currents and thresholds are direct linear
functions of the supply voltage their effects cancel out and
neither time or frequency are dependent on supply voltage.

SINEWAVE OUTPUT

If the most important output is sinewave then perhaps
the circuit of Fig. 6 should be used. Here the 81k} resistor
wired between pins 11 and 12 is made variable (100k(2)
so that a distortion of less than 1 per cent can be achieved.
In fact the introduction of the second 100k Q potentiometer
feeding pin 1 takes the reduction in distortion down to
around 0-5 per cent.

SELECTING THE TIMING COMPONENTS

The timing components R4, Re and capacitor C can be
selected from quite a wide value range bearing in mind one’
or two constraints which must be applied. The charging
current should be controlied for optimum performance so
that at the low end it does not fall below 1uA and at the
upper end it does not rise above a few milliamps.

In the first place the lower current limit is placed by the
effect of other circuit leakage currents and at the upper end
the transistor betas and saturation voltages will introduce
errors at above 5SmA. Thus the bestrange is between 10xA
and 1mA. If pins 7 and 8 are shorted together the charging
current for R4 can be determined from:

R x Ve 1 _ Y
=R ¥R, * Ra~ 5Ra

and a similar equationl holds for Ra.

VOLTAGE LEVELS

Using a single power supply the average levels of triangle
and sine output will be at one half of the supply voltage
whilst the square output will move between +V and
ground. Using a split supply the waveforms are symmetrical
about ground.

As the square output is, not committed it may be fed to
a different power-supply as long as the applied voltage
remains within the breakdown capacity of the chip (30V).
Thus the chip may give a TTL compatible square wave
output with its load resistor connected to +5V whilst
being fed from a much higher voltage.

FREQUENCY MODULATION

As the frequency generated is a direct function of the
voltage at pin 8 as measured from + V.. frequency modula-
tion can be achieved by altering this voltage suitably.

Small frequency deviations up to say 10 per cent can be

generated by using the circuit of Fig. 7 in which the devia-.

tion voltage is fed to pin 8, decoupled with a capacitor. The
resistor connected from pin 7 to pin 8 serves to increase
inputimpedance and can be ignored in which case the pins
are shorted when the input impedance becomes 8k{Q.
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For larger deviations or for frequency sweeping the
sweep signal is applied between pin 8 and + V.. Pin 7
is ignoréd and the circuit is otherwise identical to Fig. 7.

Quite large sweeps can be obtained up to 1,000 :1 but
care must be taken to regulate the supply voltage since in
this configuration the frequency becomes dependent on
the supply voltage. The potential on pin 8 can be swept
from Vee to 2/3Vee.

APPLICATIONS

The 8038 has very obvious applications in signal genera-
tion areas such as music synthesis, the more so as it
lends itself to simple voltage/frequency control and could
easily form the basis of a monophonic system as a simple
instrument in its own right or in a synthesiser used in
conjunction with other envelope.generating equipment.

In phase locked loop systems-such as are used in f.m.
reception it has a valuable role used in conjunction with a
phase detector and an amyplifier, both of which are available -
ini.c. form. Whilst several steps have to be taken to assure
the alignment of the parts of such a system the benefits are
useful.

Not only is a free-running frequency with very low tem-
perature drift provided but a large reconstituted sinewave
is available with the frequency of the input.

Finally there are many areas of instrumentation and
measurement where the chip should prove invaluable,
particularly to the cost-sensitive experimenter and amateur.

These devices and further information are available from
Celdis Ltd., 37/39 Loverock Rd., Reading, Berks, priced at
£2-85, post and packing 25 pence plus VAT.

Figs. 3 to 5. Three basic circuits giving various
control configuration for the 8038

=VorGND

Fig. 6. The way to obtain Fig. 7. Using this con~
minimum sinewave figuration frequency
distortion sweeping is _easily

obtained ¥
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electronics
reall
m Mastered

... practical
... visual
...exciting!

|

no previous knowledge
no unnecessary theory
no “maths’”

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

B T TR I v

1/ BUILD AN 2/ READ DRAW

OSCILLOSCOPE AND UNDERSTAND
; CIRCUIT DIAGRAMS

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

ST

Y B = m— —— — =

F == E = : s =

L T o Fo¥iarn o ST

3/ CARRY OUT valve experiments, transistor experiments I:ailsly"eu"r:dset!s':aﬁg“;ls:c:g:‘ie’s‘ag"’ aanyggz to
e’ amplifiers, oscillators, signal tracer, pho- / . o agmadenn
- OVER P g P practical and visual method—no maths, and

to electric circuit, computer circuit, basic c .

= @0 EXPERIMENTS ., receiver, electrofmic switch, simple a minimum of theory—no previous knowledge
| ON BASIC ELECTRONIC transmitter, a.c experiments, d c. experi- ;:::ge’?dx r;lllt:sltsosee?\a/il)lz ::?"eatigt".r;‘de'l"
ments, simple counter, time delay circuit, 3 By Wt UL
| CIRCUITS & SEE HOW P V types of electronic equipment, radio and TV

servicing procedures. ;
1 THEY WORK, including : vicing procedu receivers, etc.
I 2 e o e RN R MRl QL o s L D e ;:i

I POST NOW To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.0. BOX 156, JERSEY. Please l
| FR EE for send your free brochure, without obligation, to: we do not employ representatives ||
I BROCHURE  namE BLOCK CAPS =
|  orwriteifyou prefer not to cut page ADDRESS PLEASE EL114 i

special free gift also to all our students
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COMPONENTS YOU CAN
RELY ON FOR QUALITY AND VALUE

Genuine discounts e Free postage in U.K. o Brand new & guaranteed

A 100 OF THE BEST

from our vast transistor stocks
2N 1307 47p  BC149C 14p
2N2646 Slp | BCl58B 15p |
2N3053 26p | BCISY 15p
2N3054 60p BCl678B 13p
2N3055 60p BCI68B 12p
2N3702 Ilp  BCI69B 12p
2N3703 10p  BCI69C 13p
2N3704 Ilp BCI798 26p
2N3705 10p BCIB2L 1p
2N3794 18p BCIB4L 1p
2N3819 25p | BC2I2L 12p |
2N4062 11p | BC214L 14p
2N 4443 93p BC2S7A 14p
2N5062 42p BC2598 14p
2N5163 20p | BCYSE 30p ]
2N 5459 32p | BDI30 90p
40361 48p BDI3| 48
40362 44p BDI32 52p
40602 46p BDI35 37
40636 €1-36 BDI36 39p
40669 €110 BDY20 8lp |
ACI28 17p 'BF194 15p
ACISIR 23p  BFR39 23p |
ACIS3 27p | BFR79 23p |
ACIS3K 37p | BFX29 33p
ACIT6 24p | BFX84 27p
ACI76K 38p | BFYS| 23p
ACI87K 3Ip | BRY39 45p
ACI88K 29p BYI64 Sip
ADI133 €1.92 | C106BI 42p
ADI36 €111 | Cl06D1 6
ADI 49 65p | C1406 78
ADI6I 42p | MJ48I €120 |
ADI62 40p  MJ49I €1-35
AF200U 70p | MJ2955 80,
AF239 60p  MIE37I 89p
B1906 36p | MIES2I 8l
BA138 31p | MIE29SS €112
BBI03 24p | MJE30S5 68p
BBI05 34p | OA9I 6p |
BBI09 18p | SD4 8p
BCI107A 15p | TIP3IA 70p
BCI07B 15p | TIP32A 89p
BC 08B 14p | TIP4IA 80p
BC108C 14p | TIP42A €100
BC1098 18p | WO2 30p
BC109C 18p | ZTX300 14p
BCI47A 12p  ZTX304 13p
BCI1478 13p  ZTX500 14p
BCl488 12p | ZTX504 45p
VEROBOARD

Copper clad 0'1 in. matrix—2-5 x 3-75 ins. 31p.
3-75 % 375 ins., 35p. 2:5 % 5 ins., 35p. 375 x
5ins., 39p

Copper clad 0-15 in. matrix—2-5 x 3-75 ins., 24p.
3-75 % 375 ins., 35p. 2-5 x 5 ins., 35p. 375 x
S5ins., 44p.

Vero spot face cutter {any matrix), 53p, 0:040 pins
(for 0-1 matrix) per 100, 35p. 0-052 pins (for 0-15 | 8
matrix) per 100, 35p.

EV CATALOGUE 7

Second printing (green and yellow covers), 112
pages. Hundreds of items, diagrams, information,
25p, post free with 25p refund voucher for spending
on orders value £5 or more.

Type TP.1, 14p each.

ELECTROLYTIC CAPACITORS '

Axial Lead

uf v 10V 16V 25V 40V 63V 100V
0~I47 — —_ — — = lip gp
0 — — —_ - 1p — P
22 — B — lp — 8p 9p
47 — —_ 1p — 8p %p 9p
0 — —_ - 8p 9p Bp P

22 — 8p — 9p 8p B 10p |
47 8p — 9op 8p B8p B8p 10p lip
100 99 8p B8p 8p 9p I0p 12p I19p
~220 8p 8p 10p 10p llp 17p 28p

|
CAPACITORS |
POLYESTER C280

gadml leads for P.C.B. mounting. Working voltoge
50 |
0901, OOIS 0:022, 0:033, 0°'047, 3p each; 0:068,
[ OIS 4p each; 0:22,5p;0:33,7p; 047, Bp 0-68,
Vp; 10, 14p; 1'5,20p; 22, 14p. |

TANTALUM BEAD
0-1, 022, 047, 1-0mF/35V,
21/|6V 2:2/35V, 47/16V,

4,700 26p 30p 39p 44p S8p — —
10,000 42p 46p — — — — =

1'5/20V, 14p each; |
10/6-3V, 14p each; |

4-7/35v, 10/16V, 22/6:3V, 18p each: 10/25V,
22/16V, 47/6:3V, 100/3V, 6-8/25V, IS/ZSV 20p
each.

POLYCARBONATE

Type B32540 Working Voltage—250V d.c.

Values in mF: 0-0047, 0-0068, 0-0082, OI 0012,

0:015, 3p each; 0018, 0022, 0027 0033 0-039,
0:047, 0-56, 0068 0-082, 0-1, 4p each.

Workmg voI(age 100V d.c. |
01, 0-12, 0-1S, 4p; 0-18, Sp; 0'22, 6p; 027, Tp: |
0'33, 8p; 039, 0:47, 9p: 056 12p; 068 13p

SILVERED MICA

Working voltage 500V d.c.

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

CERAMIC DISC
1000pF/500, 2000/500, 5000/500, 0-01 mF/SO 0:02mF/
50, 0 ImF{3—21p each; 0-05mF/S0V,

CERAMIC PLATE
In a range of 26 values from 22 to 6800pF/SOV d.c.
2p each.

| pEsOLDER BRAID

6ft strip 66p

MINITRON DIGITAL INDICATORS

30154F Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point;
9mm charactersin 16lead DIL, £1-20. Now available
in 8BmA or ISmA per segment rating.

| Suitable BCD decoder driver 7447, €115,

| 30tSG showing + or — and | and dec. pt, £1.20. |

RESISTORS .
Code Woatts Ohms lw9 10 w0 99 100 up
(see note below)

| C 1/3 47-470K 1.3 Q] 09 nett
C 112 4-7-10M 1.3 11 0-9 nett
() 3/4 47-10M 1.5 12 0-97 nett
e I 47-10M 32 2.5 1-92 nett
MO 172 10-1M 4 33 2:3 nett
wWw | 0-22-3-9 1] 10 8 nett
ww 3 I-10K 9 8 6 nertt
ww 7 I-10 11 10 8 nett
Codes

C = carbon film, high stability, low noise.

MO = metal oxide, Electrosil TRS, ultralow noise.

WW = wire wound, Plessey.

Values: AllE)2 except C 1W, C W, and MO {W.

EI12: 10, 12, IS, 18, 22, 27, 33, 39, 47, 56, 68, 82
and their decades.

E24: as EI2 plus 11, 13, 16, 20, 24, 30, 36, 43, 51,
62, 75, 91 and their decades.

Tolerances:
5% except WW| 109,
+005 0 below 10 and MO W 1°/°

Prices are in pence sach for quantltms of the
same ohmic value and power rating. NOT
mixed values. (Ignore fractions of one penny
on total value of resistor order.) Pricesfor 100
up in units of 100 only,

POTENTIOMETERS
ROTARY, CARBON TRACK.
Double wipers for good contact and long working life.
P20 SINGLE lirnear 100 ohms to 47M 3, 14p each.
P20 SINGLE log, 47k 0 to 2:2M 0, 14p each.
JP20 DUAL GANG linear 47k to 22M @, 48p
EIC

10 DUAL GANG log, 47k @ to 222Mq, 48p
EIC
JP20 DUAL GANG log/antilog 10K, 22K, 47K,
IM @ only, 48p each.
JP20 DUAL GANG antilog 10k only 48p,
2A DP mains switch with any of above 14p extra.
Decades of 10,.22 and 47 only available in ranges
above. SKELETON CARBON PRESETS Type
| PR, horizontal or vertical 6p each.
SLIDER
Linear or log, 47k 3 to IMQ in all popular values,
30p each.
Escutcheon plates, bikjwht. or light grey, 10p each.
Control knobs blkfwht/red/yel/grn/blue/dk grey/it
grey, 7p each.
SLIDERS, STEREO
Linear or log in all popular values 47k Q to IMQ,
matched tracks, 60p.

ZENER DIODES full range £24 values: 400mW:
27V to 36V, 14p each; IW: 6BV to 82V, 2lp each:
1-5W:4:7V to 75V, 67p each; 7-5V to 75V, 94p each.
Clip to increase 1:5W rating to 3 watts (type
266F) Sp

20W 7- SV to 75V 69p each.

BAXANDALL SPEAKER KIT
As designed by P. J. Baxandall and described
originallyin''Wireless World"'. Simple to assemble,

| fantastically good results and a greater money

saver. Carries 10 watts RMS,. 15 ohms impedance.
Size 18in x 12in x 10in. Complete kit, including
pack-flat cabinet, £14-90.

The size and weight of this produc( obliges us to

| charge 70p part cost of carr.in U

INSULATED SCREW TERMINALS

In moulded polypropylene, with nickel plate on
brass. With insulating set, washers, tag and nuts.
1SA/250V. In b|k/brwn/redlyeIlgrn/bllgreylwh.\

Equaliser Assembly, £2-30,

Loudspeaker Unit 59RM 109, £2-45.

Cabinet Kit (to Baxandall design), £10-45,
Cross-over choke for additional woofer to above
£1:50.

DISCOUNTS

Available on all items
except those shown
with' NETT  PRICES.

10%, on orders from £5
to £14:99. 5% on
orders €15 and over

FREE POSTAGE Telephone: Egham 3603

ELECTROVALUE LTD

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Shop hours—9-5.30 daily.

Al postal

Telex 264475

communications,
orders, etc., to Head Office at Egham
address, Dept. PET1.

GIRO ACCOUNT No.
38/671/4002

Prices quoted do not
include V.A.T., for which
8% must be odded to
total nett value of order.
Every effort is made to

mail

Saturdays 9-1 p.m.

In U.K. for pre-paid ensure  correctness  of
mail orders, “except | Northern Branch: 680 BURNAGE LANE, BURNAGE, MANCHESTER M19 INA| information and prices
@xancaty. ClRmEL G at time of going to press.

list value £2 and under |Telephone 061-432 4945
there is an additional

handling charge of [0p.

Shop hours—Daily 9-1 and 2-5.30 p.m.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O, Box 27, Swarthmore PA 1908

Saturdays 9-1 p.m. . . 5
rday p Prices subject to alteration

without notice,
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HYBRID

PART TWO

[LI1

[

BY D.AL-DABASS*

I N THE first article on hybrid computers the advan-
| tages and limitations of both analogue and digital

computers were outlined in sowe detzil. From
this it is obvious that some combination of these two
types of computer would be desirable and the moti-
vations for hybrid computers were then igentified
and set out in detail. In this part the spectrum of
hybrid computing techniques is outlinad und the
“balanced” hybrid computer is described. Applica-
tions are then dealt with in some detail.

THE RANGE OF HYBRID TECHNIQUES

In the broad sense the term ‘‘hybrid computing”
~an be used to envelop a wide variety af computing
systems that combine some aspects of bath unalogue
and digital 1echniques

The techniques can be broadly divided into three
major calegories, namely those thai are pre-
dominantly digital. those that are predominantly
analogue, and those having a balanced combination
of both computers.

Systems in the first two categories can be further
sub-divided into three types. namely those that are
purely of one type. those that ccntain aspects of
the other type in concept. and those that contain
aspects of the other type in hardware.

PURE DIGITAL COMPUTERS

These include all the large, midi, and mini type
machines made by such manufacturers as ICL, IBM,
Boroughs, Digital Equipment Corporation, Computer
Automation. Scientific Data Systems, and so on.
The larger type is often providec with a number
of remate keyboard terminals to provide a time-
shared service to schools, colleges anc¢ other users.
They are generally provided with programme pack-
ages to enmable users to write their problem in a
high level language such as Fertran, Algol, PLI.
Basic. etc. A high level language approaches the
written word, the higher—the nearer. The lower the
language the more like a machine code it becomes.
This latter is the language of ths computer itself
Those that have remose terminals are usually
operated ‘“on-line” so that the user can feed his
problem and get the results in a matter of minutes.
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DIGITAL WITH ANALOGUE LANGUAGES
Some of the large computers mentioned above are

_supplied with high level simulation languages that

can perform integration. This enables the user to
write his precblem as a set of differential equations
without the need to write integration routimes him-
self. Among the many such languages are Speed.
SLI. and CSMP

DIGITAL CIFFERENTIAL ANALYSERS

These are digital compulers deigned to perform
integration in a similar way to amalogue ccmpurers,
“digital hardware integrator™ is another term used
to describe them. They include the serial. parallei
and hybrid 1vpes. The serial type handles ane inte-
gration at 4 time. while the parallel type is provided
with a number of these integrators to perform many
integrations simultaneously in a similar way to an
analogue computer. The hybrid tvpe inciude both
digital and aralogue hardware for faster integration.

DIGITAL WITH ANALOGUE ELEMENTS

These are conventional general purpose digital
computers connected to a number of analogue
integrators and other analogue elements to speed up
simulation.

DIGITAL WITH ANALOGUE SUBROUTINES

This is a further extension of the previous type
where a complete porticn of analogue simulation is
connected 1o the digital computer. Thz analogue
simulation acts as a subrcutine in this case, which
is thea called up by the digital computer programme
when required.

BALANCED HYBRID

This is perhaps the most powerful combination of
hybrid computers, cansisting of a general purpose
digital computer connected to a general purpose
analogue computer. Both computers can be used
on their own to solve a variety of problems, and by
interconnecting them an even more powerful com-
puter system: is created.

*North Staffordshire Polytechnic



Most modern hybrid computers employ the smaller
type digital computer due to their lesser cost and
ease of interfacing to analogue computers.

ANALOGUE USING DIGITAL FOR SPECIAL
TASKS

In such systems an extensive analogue computer
utilises the mathematical power of a small digital
computer to perform special calculations.

ANALOGUE WITH DIGITAL SUBUNITS

The majority, if not all. of modern analogue com-
puters are provided with digital voltmeters for precise
measurements of variables. Digital memory devices
and function generators are used occasionally to
supplement the power of the analogue computers.

ANALOGUE WITH DIGITAL CONTROL LOGIC

Most modern analogue computers include digital
logic circuits to control the analogue simulation.
These include counters, flip-flops. gates, comparators,
etc. which are terminated in an auxiliary patch board
to facilitate, connections.

ANALOGUE PROGRAMMED BY DIGITAL

In simulations involving a large number of equa-
tions the problem of scale factor calculations
becomes somewhat tedious. To overcome this,
special digital computer programs have been
developed to process the given set of equations and
produce scale factors, potentiometer settings, patch-
board connections etc. Examples of these programs
are Apache and Apse, standing for analogue pro-
gramming and checking, and analogue programming
and scaling of equations. respectively.

ANALOGUE USING NUMERICAL ANALYSIS

The majority of modern analogue computers
include facilities for operating in a repetitive mode.
They often include provisions for memorising data
from one repetitive cycle for use in subsequent
cycles. This permits the use of numerical analysis
techniques, such as derivative calculation, in pure
analogue computers. '

PURE ANALOGUE COMPUTERS

These include the basic forms of analogue com-
puters such as the one-shot type. and the repetitive
type mentioned above. They are mainly used as

teaching aids for the general principles of analogue ]

computing theory.

BALANCED HYBRID COMPUTERS

The words “"balanced™ and *“‘true™ are some of the
terms used when the hybrid system consists of an
appreciable amount of digital and analogue hard-
ware, particularly when the system contains general

. purpose digital and analogue computers linked
together. A typical form of this link, or interface, is
shown in Fig. 2.1.

As can be seen the interface between the two com-
puters must allow for the passing of data and con-
trol signals in both directions. Data processed within
the digital computer must be passed on to the
analogue computer, together with control signals,
such as the setting of potentiometers and analogue
mode selection. .

Similarly the solution of the equations patched on
the analogue computer must be easily accessible to
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the digital computer. Control signals generated
within the analogue computer such as results of com-
parisons. logic outputs, and interrupts requesting the
attention of .the digital programme. must all be
passed to the digital computer in a fast and reliable
manner.

To convert the data from analogue to digital forms
and the reverse, analogue-to-digital (A-to-D) and
digital-to-analogue (D-to-A) convertors are employed.
Generally only one of each of these convertors is
employed. but extensive use is made of multiplexers
and demultiplexers to provide multi-channel com-
munications between the two computers.

Analogue sample-and-hold devices are usually used
with the A-to-D convertors to maintain the signal
level at a constant value for a sufficiently long
enough time to permit reliable conversion. Hold
devices are also employed at the output of the D-to-
A convertor to provide a continuous signal level
between successive conversions.

Buffers are used to adjust the level of the signals
to be compatible with that of the signals within the
digital and analogue computers. Control and tim-
ing circuits are also required to synchronise the over-
all communications of data and control signals
between the various units of the hybrid system.

HYBRID SOFTWARE

Another important aspect of hybrid computers is
that of the “software”. This is the programme that
converts the electronic hardware into a usable entity.
The user is not so much interested in how the com-
puter actually works, but in getting results in a
convenient and speedy way.

This, in general, means that either the user has to
know the machine code, the most basic of program-
ming techniques, or the machine has to understand
the user’s language.

High level computer languages, such as Fortran,
present an attempt to make the machine easier to
use by the problem designer. Similarly, in hybrid
computers suitable software must be provided. This
will have the prime function of operating and main-
taining the analogue part of the system, as well as
the usual facilities of performing mathematical and
logical operations within the digital computer.

One such language is that based on Fortran and
named Hytran (Hybrid Fortran). Apart from the
usual] features of a high level language, a hybrid
language performs operations that can be said to
belong to one of two areas, namely operational
and diagnostic. ’

Operational features include communication of
data and control information, and synchronisation
of the operations of the analogue and digital com-
puters. In advanced hybrid installations special pro-
gramme  packages are written, to optimise
computation time. This is very important in “real-
time” simulations, such as missile and spacecraft

- .simulators.

The optimisation programme carries out a process
of partitioning the set of differential equations
between the analogue and digital parts in order to
achieve the best possible combination of speed,
accuracy and stability of solution.

DIAGNOSING TROUBLE

The diagnostic aspect of hybrid software enables
the servicing engineer and problem designer to easily
locate hardware and programming faults in the sys-
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Fig. 2.1. A typical balanced hybrid system showing the interlinking

between the various parts

tem. The hardware faults will generally fall into one
of three areas namely, digital computer, interfacing
hardware, and analogue computer. The diagnostic
programme helps isolate the faulty sub-unit by a
gradual process of elimination. Programme faults
will either be digital or hybrid in nature.

The diagnostic programme will enable the problem
designer to examine memory locations and introduce
break points in the digital programme to test the
response to parameter changes. It will also enable
him to test portions of the analogue programme on-
line, to modify the programme and change variables
as necessary.

The digital computer part of the hybrid language
may contain special facilities for simulation. These
may include  integration  routines, function
generators, and variable time delay. These are often
needed when the analogue computer is fully utilised
and more integration capacity is required. Another
use is to provide the solution to very slowly varying
equations, where the analogue integrator usually
suffers from low signal-to-noise ratio due to
integrator drift.

HYBRID APPLICATIONS

Simulation of engineering and scientific systems is
perhaps the most widespread application for hybrid
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computers. The essence of simulation is the forma-
tion of a mathematical model representing the system
under study by a set of differential equations. These
equations are then solved on the hybrid computer
for varying initial conditions, parameter values, input
excitations, and so on to provide a detailed know-
ledge of the behaviour of the system under study.

OPTIMISATION

The car suspension example referred to in Part |
is typical of those in the area of system optimisation.
Optimisation is generally used for the determination
of a set of values for system parameters which will
minimise, or maximise. a given function. Here this
involved the determination of a set of values for the
spring stiffness, shock absorber damping, and friction
coefficient that will minimise the extent and dura-
tion of car bounce.

In general, the function to be minimised, or maxi-
mised, is called the performance or cost function,
and can indeed in some cases represent £'s and P’s
such as the cost of fuel. An example of this is that
of moving a satellite from one orbit to another
with the minimum of fuel. The sequence of
manoeuvres that will achieve this can be determined
by using a hybrid computer.

The satellite dynamic equations are set up on the
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analogue part. while the digital computer is pro-
grammed to carry out a series of optimisation pro-
cedures to deduce the best sequence of manoeuvres
in terms of minimum fuel.

SPACE VEHICLE GUIDANCE
The determination of the trajectory of  a long

range ballistic missile represents a formidable task.

to engineers and scientists. Hybrid computers are
used extensively in the simulation of these systems
to study. as well as the complete trajectory. the
behaviour of on-board control units. The high
frequency dynamic equations requiring only modest
accuracy are generally patched up on the analogue
computer. while those slowly varying equations repre-
senting the trajectory and requiring very high
accuracy. are solved numerically by the digital
computer.

The division of the problem between the digital
and analogue computers will therefore depend on
the speed and accuracy of the individual equations.
as well as the availability of sufficient units on the
analogue computer. and sufficient memory and com-
puting time on the digital computer,

SIMULATORS FOR MAN/MACHINE SYSTEMS

Many hybrid computer systems are specially
designed to behave us the “real” machine in a
man/machine system. Examples of man/machine
systems range from driver/car. captain/ship.
engineer/power-station. to pilot/aircraft and astron-
aut/spaceship. The value of these simulators in the
training of human operators cannot be over esti-
mated. particularly in situations where human safety
and/or high cost are involved.

The training of new aircraft pilots will involve
both risk and cost. which can be reduced or
eliminated by the use of aircraft simulators. Fig.
2.2 shows a typical flight simulation.

Similarly submarine and tank simulators are used
in the training of operators to avoid the high cost
and general inconvenience incurred in these opera-
tions. Inconvenience to the general public is avoided
by using simulators when training pilots for super-
sonic aircrafts creating sonic booms, or low flying
aircrafts generating an unacceptable high level of
noise. Power station simulators are used in the
training of operating engineers to cope with abnor-
mal and other situations. such as various faults on
the Grid. start-up and shut-down sequences of
generators and turbines. and other procedures.

RANDOM DISTURBANCES

The ability to determine the effect of manufactur-
ing tolerances of components on the overall
behaviour of a system is useful. By modelling the
system with a suitable set of equations, and patch-
ing those up on the analogue part of the hybrid
computer the response of the system can be
examined when various parts of the model are sub-
jected to random effects.

These effects can in general be in the form of
random initial conditions, random excitation on the
input, or random parameter variations. Examples
of such randomness may arise in the study of the
variations of aircraft engine thrust with small
deviations in fan blade angle due to manufacturing
and assembly tolerances, or in investigation of the
effects of thrust misalignment on the path of a
missile.
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Fig. 2.2. Use of a hybrid system in a man/
machine environment showing the various
linkages allowing communication ,

OTHER APPLICATIONS

A large number of other applications exist for
hybrid computers including both theoretical and
practical aspects of engineering and science. Solu-
tions of problems represented by partial differential
equations can be conveniently carried out using

“hybrid computers. In non-linear equations of more

than one independent variable considerable advan-
tages in speed and accuracy can be achieved over
the purely analogue and digital computer solutions,

The simulation of industrial process control sys-
tems is ideally suited to hybrid computers. In such
simulations the equations representing the process
under consideration, e.g. a chemical reactor, a steel
mill, etc. are patched on the analogue computer,
while the control system hardware is simulated by
a4 programme in the digital computer. )

The control system parameters can then be investi-

gated by easily modifying the digital programme to

obtain an optimum design of the control system.

MEDICAL AND ECONOMIC STUDIES

Applications of a lesser engineering nature include
the study of biological and economic systems. Studies
of the chemical reactions and dynamic forces taking
place in animal muscles can be carried out on a
hybrid computer as both discrete and continuous
signals are involved in live tissues. Analysis of medi-
cal records and electrocardiogram (ECG) signals can
be speeded up. and even performed in real-time, by
the use of hybrid computers.

“Analogue Pre-processing™ carried out on ECG
signals on-line enables the reduction of data to
eliminate redundant information and thus facilitate
data storage in moderate memory sizes.

Simulation of economic systems is another area of
application in hybrid computing techniques. Mathe-
matical economic models are formulated to represent
the state of a company, a country, or even recently
the entire resources and drains of tte economy of
the whole world. These models are usually charac-
terised by a set of difference differential equations
ideally suited for hybrid computer solution. *
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MANY of the measurements that have to be made

on audio equipment involve the use of ratios,
‘usually of one voltage to another, and for this pur-
pose many engineers prefer the use of a calibrated
attenuator to a millivoltmeter.

An indicator is required, but it does not have to
be particularly accurate, provided it has a_ flat
frequency response over the bandwidth to be
measured. A datum point has to be established,
but then the attenuator takes over, and it is surpris-
ing how quickly and easily measurements can be
made simply by adjusting the attenuator to re-estab-
lish the datum every time it changes, whatever the
reason.

The attenuator to be described was built to fulfil
such a function, and has been found to be a most
useful instrument.

THE Pl| NETWORK ATTENUATOR

The attenuator is based on a series of 7 (pi) net-
works in cascade; the elements of this are shown
in Fig. I. The attenuation afforded by a single sec-
tion is dependent on the ratios of R1 to R2, and R2
to R3, and can be calculated by the following
expressions: .

2
RI =R(“+1 andR2=R(“ !
n—1 2n

When the input impedance is equal to the output
impedance, as it usually is, then R1 = R3, and
there are only two resistances to calculate.

When these expressions are used, R is equal to the
characteristic impedance required, i.e. 600 ohms, and
n is the attenuation required, ie. V,/V,, where V;
is the voltage being fed into the attenuator, and
V, is the voltage coming out of the attenuator. The
output will therefore be less than the input, and is

always expressed as a ratio in terms of decibels.

ATTENUATORS IN CASCADE

A single attenuator, as described, can be fairly
easily constructed and is sometimes used to provide
any given amount of attenuation. It is more usual,
however, to use a number of such attenuators to
provide a number of attenuation ratios, and if the
characteristic impedance remains fixed, and the
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attentuation ratios are in equal steps, then 1t 1s a
fairly simple matter to connect a number of indi-
vidual attenuators in cascade.

If we consider the case of a nui..er of attenuators
of the Fig. 1 type in cascade, then, since there are
now two resistors of equal value (R1 and R3) con-
nected in parallel, all that is required is to replace
them with a single resistor having half the value,
giving Fig. 2.

ARZ
o —AA -0
1 R R J
1 1 3 0
l l
o —0

Fig. 1. Simple pi network whose attenuatibn
and impedances are determined by the following
relationships:

If Z,=Zo, then R,—=R,=R. Z—t—{ and

8 =
=1

2n
where Ris the characteristicimpedance (=600 Q)
and n=Vi/V,

R2

Fig. 2. Connecting attenuators in cascade pro-
duces further steps of attenuation. This type
of compound attenuator is found in the output
stages of signal generators giving ratios of
10:1, 100: 1, 1,000: 1 etc.
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Fig. 3. Circuit of the complete attenuator giving attenuation in 1dB steps from 0dB to 31dB. If }dB
accuracy is required an extra stage may be added at the input end using resistor values given in the

components list

Such a compound attenuator is often found in
the output stage of a signal generator giving attenua-
tion ratios of 20dB, 40dB, and 60dB, ie. 10:1,
100:1, and 1,000:1. :

-

VARIABLE STEP ATTENUATOR

For frequency response plotting purposes, such an
attenuator has to be replaced with a different type
of attenuator in which the steps are not of the con-
stant variety, but must be variable in much smaller
steps, each step being different from the preceding,
and following one. This is the attenuator illustrated
in Fig. 3.

In this, the smallest step is 1dB, the next is 2dB,
doubling up to a maximum of 16dB, giving a total
attenuation of 31dB. more than adequate for its
intended purpose.

The smallest step of 1dB is not small enough for
really precise measurements, although it is possible
to make an educated guess as to the precise attenua-
tion when it falls outside the 1dB limit.

The reader who decides to construct the
attenuator, can, if he so feels inclined, include the
4dB step.

CONSTRUCTION

The attenuator was constructed in an aluminium
cabinet 104in long, 34in deep, and 2in high, all the
switches and the terminal posts being mounted on
an L-shaped piece of aluminium. This forms the top
and front of the cabinet, and was given an attrac-
tive “brushed” appearance by means of a piece of
steel wool drawn repeatedly across the aluminium.
The rest of the cabinet was painted matt black.

COMPONENTS . . .

I Resistors
R1, R3 10k Q in series with 470 Q (2 off)

R2 68 Q

R4, R6 51k Q in series with 150 Q (2 off)
R5 100 Q in series with 39 Q

R7, R9 2-4k Q in series with 240 Q (2 off)
R8 270 Q in series with 18 Q

R10, R12 1-2k Q in series with 180 Q (2 off)
R11 560 Q in series with 75 Q

R13, R15 820 Q (2 off)

R14 2k Q

R16 1-2k Q in parallel with 1-2k Q

All resistors 2% +W carbon

For $dB section use circuit of Fig. 1 with R1, R3
=68Q in parallel with 68Q, and R2=18kQ in
series with 3k Q (or 21k Q)

Switches
S$1—S5 - Double pole double throw, toggle (5 off)
S6 Single pole on/off

Miscellaneous
Insulated terminal posts (4 off)
Aluminium for case

Toggle switches were used, as these are much
more easily operated than the much cheaper slide
switches, and were mounted in a straight line con-
figuration; this has the advantage of greatly reduc-
ing stray capacitances between sections, and the
response at 100kHz was only $dB down compared
to that at 1kHz. )

An 18 s.w.g. busbar runs from end to end, con-
necting the two earth terminals. All the resistors
are connected directly to the switches, their earthy
ends connecting conveniently to the busbar (see Fig.

(A
Sk

v

i e FRR T a8 4

foees

Fig. 4. Construction of the attenuator showing the layout of the resistors and the busbars
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4). This form of construction also reduces stray
capacitances, this time to earth (cabinet), thus pre-
serving the high frequency response.

RESISTOR VALUES

The resistance values, as calculated. are sometimes
non-standard. but a very close approach to the
required value can be obtained by series connecting
easily available two per cent carbon film resistors.

Any discrepancies between measured and calcu-
lated values will be slight. and should be easily
restored by a change in one or more of the asso-
ciated resistors. This is clearly a valuable facility, as
it enables a very accurate attenuator to be con-
structed. the ultimate accuracy then being dependent
on the checking facilities available.

For checking. say. tone control response the pro-
cedure is to set the attenuator at zero attenuation
and then feed in a signal at 1kHz to provide a
suitable output from the amplifier, and the meter
reading. or index mark, is noted. The tone controls
must be set at the position supposed or believed to
provide a level response.

One of the tone controls, let us say the bass
control. is turned to the position providing maxi-
mum boost.

If the turnover frequency is around lkHz, the
output should not alter significantly.

The oscillator frequency is then reduced in steps
of an octave to the lowest frequency of interest. At
each octave reduction, the meter reading will
increase, and the attenuator must be adjusted to

AF AF.
OSCILLATOR * ATTENUATOR -

AF
AMPLIFIER -

AF
VOLTMETER

2

DUMMY
LOAD

N

Fig. 5. Block diagram showing placement of attenuator in a set-up to measure frequency response

of an audio amplifier

When the resistors are being connected into the
switches. the use of a heat shunt is essential: over-
heated resistors are liable to change in value, even
if by only a small amount.

The attenuator was designed to work into a load
of 600 ohms. as most of them are. Since such a
load is not always available, it was decided to build
one in: this is R16, switched in and out of circuit,
as required, by S6.

CHECKING THE ATTENUATOR

When complete. the attenuator must be checked
for overall accuracy: any discrepancy can be cor-
rected by a resistance change as described earlier.
An accurate a.c. voltmeter is essential, to monitor
the attenuation ratios actually produced.

An a.f. signal generator is also desirable: failing
this the SOHz mains can be used. suitably reduced
by a transformer. The voltage input, whilst testing.
and in subsequent use. must never exceed the rating
at which the resistors will be damaged. bearing in
mind that they are half watt types, and that wattage
is given by E2/R.

If. after due calculation of the voltages required
in testing. it is found that half watt types are not
sufficiently rated. then it is essential that one watt
types. or even higher if required, are used. The
attenuation ratios that should be obtained are shown
in Table 1.

THE ATTENUATOR IN USE

In use. the attenuator is placed between the oscil-
lator and the equipment under test, with the equip-
ment output feeding the voltmeter, and, if required,
a suitable dummy load. The set up for measuring an
a.f. amplifier is shown in Fig. S.
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return the meter reading to its original mark. The
amount of attenuation required is also noted at each
reduction. The bass control is then returned to its
original position. : -

The treble control is then turned to provide maxi-
mum treble boost. This time the frequency is
increased in octave steps to the maximum
frequency of interest. )

At each increase of frequency, the meter reading
will increase. and., as before, the attenuator is
adjusted to restore the original meter reading, and
the amount of attenuation noted.

BASS AND TREBLE CUT

Bass and treble cut can be checked in exactly the
same way, only this time the attenuator is set to
provide a predetermined amount of attenuation
before any measurements are made. This is because
bass and treble cut effect a reduction in output and
therefore attenuation—via the attenuator—must be
removed in order to determine the amount of cut.

The overall frequency response of an amplifying
system, or part of a system, can also be checked in

~exactly the same way, by setting up a datum point

Table 1: ATTENUATION RATIOS

—%db 0-944

—-1dB 0-891

—2dB 0-794

—4dB 0-631 =

—8dB 0-398 -
—16dB

0-159

977



at lkHz., and then increasing and decreasing the
frequency in octave steps. Since any given system
may contain both peaks and troughs in its response,
it is customary to introduce a small amount of
attenuation at the commencement of the test; this
can then be removed if troughs exist, or increased if
peaks exist.

UNDERSTANDING THE DECIBEL

The first fact to firmly grasp is that the decibel, or
dB, is a ratio of something to something else. The
ratio can be relative sound levels, relative voltages,
or currents. or powers. But it is a ratio, and to men-
tion “x” number of dB’s without saying in relation to
what can be grossly misleading, since a listener can
interpret the “*dB’s’’ in his own way.

Possibly the simplest way of using decibels is by
reference to dB tables, or to a dB graph of which a
typical example is shown in Fig. 6.

Thus, if a ratio is known, it is simply a matter of
looking up the table, or running a rule from one
axis to the other, and it is at this point that
uncertainty can arise, for there are two lines on the
graph, one for power (watts) only, and the other for
voltage or current.

CALCULATING DECIBELS

If two power ratings are given by P, and P, then

the ratio between the two (in decibels) is given by
Power gain (dB) = 10 log P,/P,

However for current or voltage ratios the formula

becomes
Voltage gain (dB) = 20 log E, / E,
or Current gain (dB) = 20 log /,//,

The difference in magnitude is due to the equation
for power P = IR (or P = V2/R). When logs are
taken one obtains log /%/I7 = 2 log I;/1, (similarly with
voltage).

Where the ratio is less than unity there is a loss
and the dB figure is preceded by a minus sign, if
greater than unity the decibel figure is positive.

The graph of Fig. 6 is a straight line because one
axis (the decibel) has been made logarithmic.

HANDLING DECIBELS

Supposing two amplifiers are connected in cas-
cade, one having a gain of 30 and the other a gain
of 40. To get the total gain we simply multiply the
two giving a total of 1,200.

Looking at the situation in terms of decibels we
see from the chart that a gain of 30 equals 30dB
and 40 is 32dB. As with logs, to get the total gain
we simply add the two figures giving a total gain of
62dB which, on checking with the graph is seen to
equal 1,200.

Similarly, if we had two attenuators in series, one
with a “gain” of 1/30 and the other with a “gain”
of 1/40, to ~=t the total gain we again add the rele-
vant decibel figures (which are now negative quan-
tities). Thus total gain is —30dB + —32dB which
is —62dB (1e. —1/1,200).

To generalise, we can calculate the total gain of
a number of stages in cascade by simply adding all
the gains, remembering that stages which produce a
loss will have a negative decibel figure.

The vital point to always remember is that the
datum point, the 0dB level, is an arbitrary level that
can be set anywhere it is desired, and that after that
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Fig. 6. Graph showing conversion of ratios into
decibels for power and current or voitage

everything else is .in relation to this. 0dB can be
zero output, or it can be maximum output, or any-
where in between.

This makes it delightfully versatile, but danger
lies hidden under the cloak of versatility, for mis-
understandings can so very easily arise unless 0dB is
clearly defined.

THE IMPORTANCE OF IMPEDANCE

The equation for voltage gains and losses of 20
log E,/E, applies only when the impedances across
which £, and E, are measured are the same, and this
is a point which is so very easily overlooked, but
one which can nullify any results obtained.

If the impedances are different the equation
becomes 20 log £,/E, + 10 log R,/R, where R, and R,
are the resistive parts of the impedances.

This correction /must be applied when attempting
to measure the dB gain of a high input impedance
amplifier with a low output impedance, an exercise
as futile as it is misleading. Y

THE NEXT
DECADE ?

What does the future hold in store for electronics in
general, and for electronics constructors in particular?

Your views and predictions concerning
developments in the next 10 years are invited.

likely

Due to delayed publication dates readers’ contribu-
tions will now appear in our December and January
issues to mark the completion of this magazine's first
10 years of publication.

Contributions (not exceeding 300 words and entitled
‘“The Next Decade’) should be addressed to The
Editor, Practical Electronics, Fleetway House, Farringdon
Street, London, E.C.4 and posted in time to reach our
offices by November 10, 1974.

A payment of £5 will be made for each letter
published. Selection will be based upon originality of
thought, technical credibility and general presentation.
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OST constructors have a box of odd transistors
with a lack of markings or dubious working
capability. Add to this the fact that bargain packs
containing, for example, “50. untested and unmarked
transistors for 55p™ are widely adyertised, and it can
be seen that a quick and simple transistor tester
would be of great value. :

The device described in this article has the ability
to determine the polarity of the transistor under test
(pnp or npn) and to show the approximate d.c. gain
(hpg) in four groups: under 20, over 20, over 60
and over 120. Diodes can also be tested and their
cathode ends identified.

The device may be constructed for under £5 in-
cluding case and using all new components,

CIRCUIT DESCRIPTION

The circuit consists of two main parts: the type
indicator and the gain indicator. The type indicator
is shown in Fig. la and the gain indicator in Fig. Ib.

The two inverters ICla and b are connected to
form a multivibrator running at about 2kHz. The
two outputs are buffered by the second two inverters
IClc and d. The emitter and collector of the transis-
tor under test is connected to the outputs of these
two inverters.

The signal applied to the base of the transistor
via IC2a and R3 is always of the same phase as the
signal applied to the collector so that the transistor,
whether it is pnp or npn, will always be turned
hard on every half cycle of the clock pulse.

The 7400 series of logic i.c.s are current limited
by means of resistors in the positive side of the push-
pull output stage. Therefore if, as in this circuit
with the transistor under test turning on every
half cycle, a positive output is connected to an
output driven to OV then the positive going output
will be pulled down to 0V.

With an npn transistor in the test position, the
transistor will be on when the emitter is connected
to OV by the circuit so that the collector of the
transistor will be at almost 0V; on the second half
of the clock cycle the collector will be switched to
OV by the circuit and the emitter to the supply
voltage. Thus it can be seen that the collector will
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always be near OV if a working npn transistor is
connected in the circuit.

With a pnp transistor in the circuit the action will
be similar except that the emitter terminal will be
held near to OV. .

The final two inverters, ICle and f are used to
detect which terminal is being held at OV and then
to drive one of the le.d.s DI or D2 via the appro-
priate current limiting resistor R4 or RS.

The polarity detector could have been constructed
using a single SN7404N hex inverter but since a
spare inverter was available in 1C2 it was decided
to buffer the base drive to the transistor under test.

GAIN INDICATOR

The gain indicator part of the circuit shown in
Fig. 1b uses a Zener diode and resistor (D3 and R6
or D4 and R20, depending on the polarity) to give a
base current of about 100nA for the transistor under
test. A current sensing chain consisting of three re-
sistors each connected to the base of a transistor
forms the collector load.

If the transistor is npn and has a gain of over
20, insufficient voltage to turn on TR1 and TR2 will
be developed across R8 and R9 but the total voltage
across R8, R9 and R10 will turn on TR3 causing

‘a logic 1 to be applied to the input of IC3c so that

its output falls to near OV causing lLe.d. D7 to
conduct and light.

If the transistor has a gain of over 60, both TR2
and TR3 will conduct so the logic gate 1C3b lights
D6 but the connection to pin 9 inhibits IC3c so that
only one le.d. lights.

Similarly for a gain of over 120 all three transistors
conduct but the logic ensures that only D5 lights.

Operation of the circuit for pnp transistors is
similar except that the outputs from the transistors
are inverted before being fed to IC3 because of
the opposite voltages being used.

The standard resistor values will give reasonable
accuracy even allowing for the variation in base-
emitter voltages of the transistors.

Switching is shown in Fig. lc. Two outputs are
provided to a transistor under test, one via a standard
socket and the other via three sockets to flying
leads.
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Fig. 1a. Circuit diagram of the polarity indicator

& & &

'L 74

3300

Cwl o

TR 05-7 TIL209

R19

R17°> 3300 R18
TR2

TR1-3 2N722

>TR3

TR4
H0pJC3c
il 8
010 .
TR5 2 1C3 SNTLION
1 1C2b-d
m ] 14 SNT04 PIN_14
Q) 1c1-3
TRL-6
283700

~ -—
st%mn m%wn R30§lkn

Fig. 1b. Circuit diagram of the gain indicator. In both the above diagrams the circled designations
are connections from the circuits to the switching in Fig. 1c
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Fig. 1c. Power supply and switching system. The battery can be used to make the unit self-contained
or an external power source can be used
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Fig. 2. Layout of the components on the perforated
board :

CONSTRUCTION

The layout of the components on a piece of
perforated board is shown in Fig. 2 and the arrange-
ment of the components on the front panel can be
seen in the photographs. A standard diecast box
measuring 34in X 44in was used to house the board.

POWER SUPPLY

The unit draws a maximum current of approxi-
mately 110mA and since the power is only used for
short periods at a time, batteries would be fairly
economical to use. However, the prototype has
always been used within easy reach of a 6V power
supply so the unit was fitted with external sockets
rather than a battery holder. The constructor can
choose which method better suits his purpose.

The layout of the front panel showing arrange-
ment of l.e.d.s and sockets
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COMPONENTS . . .

Resistors _
R1, R2 22k Q (2 off) R11-R16 1k (6 off)
R3 1k Q R17-R20 33012 (4 off)
R4-R6 330 Q (3 off) R21 33kQ
R7 33k Q R22, R23 51Q (2 off)
R8, R9 51 Q (2 off)y R24 200Q
R10 200 Q R25-R30 1kQ (6 off)
All W 4:5% carbon

Capacitors
C1,C2 0-1u4F (2 off)

Semiconductors

D1, D2  TiL209 (2 off)
D3, D4 3-9V 400mW Zener (2 off)
D5-D7  TIL209 (3 off) :
D8-D10 1N914,(3 off)

D11, D12 1N4001 (2 off)

TR1-TR3 2N722 or similar (3 off)
TR4-TR6 2N3700 or similar (3 off)
IC1, IC2 SN7404N (2 off) .

1C3 SN7410N

Switches
S1 4-pole 3-way rotary
S2 Push on, release off pushbutton

Miscellaneous
SK1 Transistor socket
SK2-SK6 2mm sockets (5 off)
0-1in matrix perforated board 32in x 3%in
Diecast box 44in X 3%in X 2in
14 pin integrated circuit sockets (optional)
2mm plugs and leads ‘
B1 6V battery (see text)

The unit will function with 4:5V to 6V at the
board (5V to 65V at the input terminals of the
safety diodes DIl or DI2).

OPERATION OF THE TRANSISTOR TESTER

When the wiring has been checked and the power
supply or battery connected, the operation of the unit
may be checked in the following manner.

Set the function switch S! to TypE and connect a
transistor to the test sockets. When the POWER
button is pressed either the NPN or the pNP lamp
should light indicating the polarity of the transistor.

Now set the function switch to whichever type of
transistor was indicated and again press the POWER
button. One of the lamps should light indicating
the approximate gain of the transistor. If none of
the lamps light this could be due to the fact that
the transistor has a gain of below 20.

If, with the function switch in the TYPE position,
both the NpN and the pNe lamps light, it indicates
that the transistor under test is open-circuited; if
neither lamp lights then it is short-circuited.

TESTING DIODES

A diode may be tested by connecting it between
the emitter and collector sockets and setting the
function switch to Type. If the pnp Jamp lights then
the end of the diode connected to the collector
socket is the cathode and if Nen lights then the
cathode is to the emitter. As with the transistor,
if both or neither lamp lights then the device is open-
or short-circuited.
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HE move to Brighton this year
of the British Musical Instrument
Trade Fair (7th 11th  July) has
added nlore than just a breath of
sea air. In previous years covering
the show meant an  exhausting
“walkabout™ of hotels in the envir-
ons of Russell Square. The present
siting at the well equipped and spa-
cious exhibition hall of Brighton's
Hotel  Metropole  was  evidently
welcomed by the trade as demon-
strated by the number of exhibitors
45 companies —and  volume of
musical merchandise on display.

AMPLIFIERS

Judging by product representation
the solid state low or medium power
“combo™ amplifier (a complete inte-
grated amplifying system in one
box) is a significant sales growth
arca. Most of these have reverb,
tremelo and sustain either singly or
in combination. For the amateur
group musician these are attractive
buys combining portability with
typical power ranges from 30 to
130W. Some companies such as
Hornby Skewes and Carlsbro offer
beginners practice amplifiers in the
3 to 25W range.

There are still many musicians
who refuse to be weaned off the
“bottle™ to solid state as indicated
by the number of valved power
amps available. Top Gear, which
handles Peavey amplification, intro-
duced three new valved amplifiers in
the 100W plus range. On the other
side of the coin, Cleartone Musical
Instrument have converted their
CMI line of valved amps to solid
state which probably indicates where
the future lies.
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SYNTHESISERS

Last year Boosey and Hawkes
provided a scintillating display of
what man, three ARP synthesisers
and an organ could accomplish. To
have repeated this performance this
year with the addition of the new
ARP  "Explorer” would have
defeated the ability of the most
agile demonstrator, | am sure.

Of the ARP range to my mind
the most fascinating is the Pro-
Soloist. This provides 30 preset
instrumental and electronic effects
at the touch of a key. Using
memory circuits the recreated instru-
mental sounds are truly amazing.
Used with an organ it is an ideal
“second” solo keyboard.

With an eye to the obvious
market Yamaha have introduced a
similar instrument, the SY-l. The
three octave keyboard provides
touch control for vibrato, wah-wah
and volume. Instrumental voices
available number 26, but synthesiser
“sounds” can be readily created
with either selectable presets or con-
tinuously adjustable controls.
Although | marvel at all things
Japanese 1 still prefer the Pro-
Soloist.

The Bentley Organ showcase
included the Solina String-Ensemble
described as a polyphonic portable
*mini-orchestra®™. Voices offered are
viola, violin, trumpet, horn, contra-
bass and cello.~The instrument name
derives from the fact that violin and
viola registers can be played poly-
phonically as can trumpet and horn.
Contra-bass and cello are mono-
phonic only.

B15]15]5]5]5]5]5]515] 55615555 61555 615 5 55 5

Tone generation is digital with
only one master oscillator which
enables easy transposition with
other instruments.

PIANOS

Of the electronic pianos probably
the most interesting is the new
Compton-Edwards  Pianotron. It
offers as much as the genuine article
with an 88 note keyboard, velocity
sensitive key action and soft and
loud pedals with all the additional
advantages that electronics can add
such as three additional voices:
Honky-Tonk, Harpsichord and
Synthesiser all with available vibrato
and reverberation effects. )

Keeping the instrument in tune
should never be a problem as a
pitch slider enables this to be done
over the whole keyboard in one
adjustment.

As a musician who finds trans-
posing at sight a difficult task, I
found the 12-position switch trans-
poser very gratifying. Each step of
this changes the pitch by a semi-
tone.

The internal amplifier provides a
cracking peak power of 150W (?).

Bentley were also showing a new
piano covering six octaves with an
additional Harpsichord voice and
pitch control. This, however, is an
add-on unit to a main console.

ORGANS

Every year one expects more
“Easy-Play” organ gimmicks to be
added to the now considerable list.

The Compton-Edwards Pianotron

home model
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With so much organ sales litera-
ture aimed at making the most
callow amateur sound like a pro, we
have seen a whole new vocabulary
grow up.

There have been “"Autochord™ . . .
just make a chord and the organ
does the rest for you: “Walking
Bass” . . . play the root note on the
pedal and all of the rest of the
notes are automatically produced in
sequence in perfect pitch and tempo
to the music being played on the
keyboard; “Fantom Fingers” .
providing cascades of arpeggios for
little effort; “Musi-Computer” . . .
this is a form of electronic piano
roll. A computer tape records digital
pulses on playing and on playback
these voltages are applied to the key
contacts so that the sounds are re-
produced. Obviously this is a use-
ful teaching aid particularly as the
notes that are sounding can be
visually indicated and new registra-
tions added at will.

There are other novelty features
aimed at selling self-generated home
entertainment.

New entrants to this market
include the lLowrey. Teenie Genie
organ with an accompaniment
offering “Genie Chords” which can
be played with one finger of the
left hand and the Baldwin Fun
Machine.

Baldwin also include a new “Real
Rhythm” feature on their Encore
and Bravo organs. This I found
particularly exciting as the strict
tempo feature of the electronic
rhythm box has been modified. Here
manually selected rhythm voices

The new SY-1 solo synthesiser
from Yamaha

are programmed to follow playing
on the accompaniment manual and
pedals.  Alternatively  automatic
patterns may be played or complex
patterns with the automatic and
manual facilities.

In the “Easy-Play™ market, Wurlit- -

zer were strongly represented with
seven models incorporating “‘Spec-
tra-Sound™, illuminated keyboard,
notefinder, bass riff, walking bass,

touch tone programmed accom-
paniment, "Swingin® Rhythms",
etc., etc.

Hammond had their “dynamic

duo™ Regent and Concorde on dis-
play and two new models, the 7100
and 5200 models.

EFFECTS

I discovered a box which pro-
duced some very satisfying noises
when hooked to an organ on the
Kentucky stand. This, the Multi-
mate, provided controlled frequency

shifting

proportional  to
frequency which when
with the original input provided a

input
re-mixed

curious spatial effect completely
different from reverberation. Ken-
tucky state that the device would
be compatible with any input.

A stunning effects box in combin-
ation with an organ is the Mellotron
400 from Dallas Musical. This s
best described as a tape machine
manipulated by a keyboard. The

* standard instrument provides three

basic sounds of flutes, violins and
cellos recorded on tape. However,
other tape frames can be easily
added to extend the repertoire to
provide a unique instrument as evi-
denced by the many famous groups
using it.
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The new Compton-Edwards

The new CSY-1 Electone organ
from Yamaha with synthesised
instrumental sounds and shaping
controls

Symphonia organ
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Now-two fascinating ways to enjoy saving money!

W! Sinclair Scientific kit 3LX:

(INC.VAT)

Britain’s most original calculator Components for Scientific Kit
now in kit form (illustrated)
The Sinclair Scientific is an altogether 1.Coil
remarkable calculator. 2. LSlchip
It offers logs, trig, and true scientific 3.Interfacechips
notation over a 200-decade range — 4. Ca_)se mouldlngs, WD BV (eI,
features normally found only on windows and light-up =z
calculators costing around £100 or display in position !
— 5. Printed circuit board
6. Keyboard panel :

Yeteven-ready-built, the Sinclair 7. Electronic components pack &
Scientific costs a mere £32.35 (diodes, resistors, capacitors, etc %
(including VAT). 8. Battery assembly and on/off switch
And as a kit it costs under £20/! 9. Soft carrying wallet

10. Comprehensive instructions for use
Forget slide rules and four-figure Assembly time is about 3 hours.
tables!

With the functions available on the

g;‘;;t;‘yﬁc LEiEaIe, yEnCEm (Enele Features of the Sinclair Scientific
sinand arcsin, - @ 12 functionson

simple keyboard
Basic logs and trig
functions (and their
inverses), all from a key-
board as simple as a
normal arithmetic cal-
culator's. "Upper and
lower case’ operation
means basic arithmetic
keys each have two extra
functions.

cos and arccos,

tan and arctan,

automatic squaring and doubling,
logig, antilogio, giving quick B6b29-01
access to xY (including square
and other roots),

plus, of course, addition,subtraction,
multiplication, division,
and any calculations based on them.

In fact, virtually all complex scientific
or mathematical calculations can be
handled with ease.

@® Scientific notation
1rad 57.2958° : 2 P
A , i Display shows 5-digit
n10 . : h .
=ir |F|E|| o 22%,?32 © | mantissa, 2-digit expo-
Scientific 3.14159 nent, both signable.

So is the Scientific difficult to
assemble?

No. Powerful though it is, the Sinclair
Scientific is a model of tidy engineering.

| @200-decade range
{ 1091010499,

@ Reverse Polish
logic Post-fixed
operators allow chain
calculations of unlimited
length — eliminate need
foran = button.

All parts are supplied — all you need
provide is a soldering iron and a pair
of cutters. Complete steo-by-step
instructions are provided, and our
Service Department will back @
you throughout if you've any
queries or problems. ; ; line batteries (e.g.
Of course, we'll happily : g an Y:NMOO) give25
supply the Scientific or the °u“s': CCT;BIL:;?:S
Cambridge already built, :

@ 25-hour battery life
e 4 AAA manganese alka-

( ] independence
if you prefer — they're from external
still exceptional value. power.
Use the order form.
@ Genuinely
pocketable

41/3"x2"x11/16".
Weight 4 oz. Attractively
styled in grey, blue and
white.
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Atits new low price, the
original Sinclair Cambridge
kit remains unbeatable value.

Inless than ayear, the
Cambridge has become
Britain’s most poputar pocket
calculator. .

It's not surprising. Check the
features below —then ask
yourself what other pocket
calculator offerssucha
powerful package atsuch a
reasonable price.

Now only

Sinclair Cambridge kit £3L X 3

(INC.VAT)

Components for Cambridge Kit

Coil

.LSlIchip

. Interface chip

. Thick film resistor pack

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

. Printed circuit board

. Keyboard panel

. Electronic components pack
(diodes, resistors, capacitors,
transistor)
9. Battery clips and on/off switch

10. Soft wallet

abwN =

ONO;

Assembly time is about 3 hours.

Features of the Sinclair Cambridge
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@ Uniquely handy package.
41/3"x2"x11/16”, weight31/2 oz.

@ Standard keyboard.
All you need for complex calculations.

@Clear-last-entry feature.
@ Fully-floating decimal point.
@ Algebraiclogic.

@ Fouroperators (4, —, X, --), with
constant on all four,

i
@ Powerful constant with separate ‘K’
button.

@ Constant and algebraic logic combine to
act as a limited memory, allowing complex
calculations on a calculator costing less
than £15.

@ Calculates to 8 significant digits.

@ Clear, bright 8-digit display.

@ Operates for weeks on four AAA
batteries.

-

Take advantage of this
money-back, no-risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we'll refund
,your money without question.

All parts are tested and checked before
despatch —and we guarantee any
correctly-assembled calculator for one
year. (This guarantee also applies to
calculators supplied in built form.)

Simply fill in the preferential order
form below and slip it in the post today.

Scientific

Pricein kit form £19.95inc. VAT.
Price built £32.35inc. VAT.
Cambridge

Priceinkit form £14.95inc. VAT.
Price built £21.55 inc. VAT.

l_To:SincIair Radionics Ltd,
| FREEPOST St ives,
| Huntingdon, Cambs. PE174BR

I Please send me

| CISinclair Scientific kitat £19.95
[ Sinclair Scientific built at £32.35
[ Sinclair Cambridge kitat £14.95

l [ Sinclair Cambridge built at £21.65

All prices include 8% VAT.

|
|
|
|
|

| *lenclosea chequefor f.....covvrennne ,I

made out to Sinclair Radionics Ltd, l

I and crossed. l

*Please debit my *Barclaycard/

I Access account. Account number =
|
|
|
|
|
|

IO IIIT

I *Delete as required.

| Signed

I Name

I Address

I Please print. FREEPOST —no stamp
needed. TTTPEAA ]

— (g | — |

Sinclair Radionics Ltd,
FREEPOST St. lves,
Huntingdon, Cambs. PE174BR.

i Reg. No: 699483 England. VAT Reg. No: 213 8170 88.
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Ideally suited for :

L HOME ENTERTAINMENT i LEGTURING s REMOTE MONITOBING i SURVEILLANGE

PREV]()US articles in this series have discussed
all the electronic aspects of the C.C.T.V Camera.
This month case construction, final wiring and set-
ting up procedures are discussed. The Modulator
required for interfacing with a domestic Television
receiver will be described next month.

THE LENS

Several factors are to be considered in the choice
of a lens for a TV Camera. The fundamental
requirements of the lens which is to transmit the
viewing scene to the Vidicon may be summed up
by considering the following four points—

(a) the dimensions of the maximum usable a/rea
of the photoconductive target,

(b) the sensitivity of the Camera tube,

(c) the viewing angle required,

(d) the depth of focus required.

EMI specify a maximum usable area of their type
9677 Vidicon target as being the central {in X iin,
and a minimum illumination of 2 lux for full video
signal current. Factors (a) and (b) are hereby fixed
by the Vidicon characteristics, however, flexibility of
factors (c) and (d) is made possible by the optical
properties of the chosen lens.

Illumination of the required scene must be con-
trolled before it is transmitted to the Vidicon target
by the lens. Only when this is achieved will the video
signal faithfully represent the dynamic range of the
picture. An aperture stop is incorporated in all
camera lenses expressly for this purpose, and a target
illumination of approximately 2 lux is made possible
by a simple manual adjustment.

The chosen lens is required to preduce an image
of the scene onto the specified {in X 4in area -of
the target, and therefore calls for precise position-
ing in relation to the target. The lens must be either
a 16 mm, or 35mm size and have a relatively short
focal length.

One point to remember when using any lens is that
a deeper depth of focus is obtained by using smaller
apertures, e.g. fll1, f16, f22). To achieve this, of
.course, we require brlghtly lit scenes.
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PE CCTV

MONOCHROME

GAMERA

BY A.V.FLATMAN

B.Sc.

CAMERA ENCLOSURE

All the mechanical details of the enclosure are
shown in Fig. 3.1. The chassis is made from 18 s.w.g.
aluminium and strengthened by four square cross
section bars which run front-to-back near the corners
of the enclosure. Each herizontal bar has two 6BA
tapped holes to enable the p.c.bs to be mounted
vertically at the sides of the chassis and provide a
good chassis earth p.c.b. connection.

Standard photographic tripod mounting is facili-
tated by introducing a further strengthening bar to
the base of the chassis. A lin X lin cross sectional
bar of aluminium is mounted at the centre of gravity
of the TV Camera for a well-balanced iin BSW
thread tripod attachment. The lens is screwed into
a square aluminium block which is then mounted
onto the front panel by 4BA bolts. These four

mounting bolts will clear the aluminium front plate
and screw into the scan coil assembly.

Four additional holes are drilled in the base of
the chassis and countersunk from the bottom to

*North Staffordshire Polytechnic
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CASE DETAILS .. . .

>
|

COVER from 20 SWG
gluminium sheet

5||/"é

SIDE MEMBER 1 longX_— .
1/fsquare mild steel bar

TRIPOD MOUNTING BLOCK
H/3XIX Y4thick milsd/sllul

h secured with 4 BA X 3/glong
N _screws{2off)

4BAX 3/5101\(; Chrome Plated
fixing screws(4off) eachend

LENS MOUNT

Cover secured to Chassis
with g dio X /4 long self ——
tapping screws in 6 positians

4BA X 3/4 long
screws (4off
" securing Lens Mount

DRILUING DATA
8 Holes A’ 6BA clear

12 Holes's' 4BA clear e
6 Holes 'C'4 BA clear 8 c/sunk 5
4 Hoies ‘D" 4 BA clear counter bored /4

1/4"dia X553 deep on front face of Mount
2 Holes € /4 dia
1 Hote F made tosuit indicator lamp used
3 Holes G’ 3/g dia
2 Holes W Ti¢ dia
1 Hole I"tl/fdia p
8 Hales J tapped 6BA right through Side Members
2 Holes 'K’ tapped 4BA
{ Hole ‘L' tapped 2BA
1 Hole 'M tapped 1'X 32tpi

h 1
N Ciassis from 18 5w
aluminium sheet

Fig. 3.1. Mechanical details of camera enclosure
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NOTE': We understand that some difficuity may be experienced in
obya|n|ng the specified scanning coils. Next month, after trials, a
suitable alternative type and source of supply will be given.

WIRING

OTE -
LETTERS a TO'e IDENTIFY
WIRES WITHIN A TWISTED GROUP

Fig. 3.2. Wiring diagram of case
mounted components

B
d b
e I H (3
g e

BC 109 2N 5245 2N 4060
BF178
BFYS!

Pin details for (left) vidicon tube and transistors
(above)

enable the two mains transformers to be firmly
secured at the rear of the Vidicon and scan coils. The
relative positioning of these components is quite
critical due to the sensitive nature of the camera
tube and the magnetic felds wenerated by the

{ranstormers.
The cover is made from 20 s.w.g. aluminium and
TABLE 3.1 secured with 6 BA self-tapping screws.

Pin No. Connection WIRING DETAILS
1 Heater The mujority of conrnections exist at the rear of
2 Modulator the Camera assembly —between the p.c.b.s, control
i [PHEAD L .
3 Mesh G4 panel, transformers and along to the Vidicon pin
4 Internally connected connector (Fig. 3.2). Fortunately, a large percentage
g WL;{“'te’dcézGa of the system wiring is not critical and a series of
v ac:&%de bundled cables may be used to give very neat results.
8 Heater In the prototype. for example. the full colour range
Index pin Internally connected of solid. p.v.c. covered 1/-024in wire was used (the

coloured wire certainly helped in tracing
connections ')
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There are, however, four connections within the
system that should be made to the following instruc-
tions in order to prevent undesirable signal pickup—

(a) The composite video output signal should
be connected from the Video Amplifier to the coax
socket via coaxial cable, whose outer braiding is
earthed at both ends.

(b) The line and field scin coil connections should
be made with tightly twisted cable and be as short
in length as possible.

(c) The Vidicon target connection should be the
shortest possible length (ie. made with P.C.B. 1
screwed in position).

Fo/cus and Scan coil assembly

Bakelite Front
8Block

Vidicon tube

Metal target
connector
ring

Cut groove to hold
Target Connection

ToPCB1
(Miniature multistrand cable) Drops of adhesive

Fig. 3.3. Target connection details

HANDLING THE VIDICON

As the Vidicon is enclosed in a thin glass envelope,
this device must be handled with care during the
construction of the project. No harm should come
to this rather expensive and fragile component if the
following hints are observed—

(a) Take great care not to scratch the target
window —this is made of a very soft glass and would
scratch very easily.

(b) Never solder any connections to the electrode
pins of the Vidicon—use the available pin connector
and refer to Fig. 3.3 for target connection details.

(c) Do not overtighten the metal clamp located on
the coil assembly—this could contract in low tem-
peratures to break the neck of the camera tube.

(d) Never operate the Vidicon in a face-down
position-—-small granules sometimes break free from
the cathode and may collide with the target with
detrimental effect.

The target connection may be made by carefully
wrapping a length of thin wire around the metal
target connector ring, adding a few tiny drops of
adhesive to secure the wire.

SETTING UP

It would be a shame to damage the Vidicon, or
for that matter—any component at this final stage.
So upon the initial application of power, with the
Vidicon pin connector carefully disconnected from
the tube, check that all electrode potentials are
reaching their designated points. Once you are con-
fident that this is so, then replace the connector and
proceed with the setting-up of the TV Camera.
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The first aspect of setting up is the adjustment of
the power regulators, so—

(2) Set both +15V and +5V levels by adjusting
presets VR8 and VRO respectively. Camera align-
ment may then be achieved by suitable coupling
to a TV Monitor/Receiver.

(b) Choose a well illuminated scene of a large,
well defined, dark shape (a square for example)
against a light background and direct your TV
Camera toward it from a distance of 10-20ft.

(c) Set the lens focus to correspond with the scene
distance and adjust the uperture setting to f4.

(d) Adjust presets VR2, VR3, VR4, VRS and
focus and beam current controls to their mid-
positions.

(e) Adjust the vertical hold control on the TV
Monitor/Receiver to synchronise the camera fields.

J(f) Adjust the line frequency preset VRI1 to
synchronise the scanning lines and achieve a fully
synchronised raster on the Monitor/Receiver screen.
It any difficulty is experienced in synchronising the
camera picture to the Monitor/Receiver, adjust the
sync level preset VR3 clockwise to increase the
height of the sync pulse outputs.

LENS MOUNT
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Showing rear panel controls used for setting up
camera

,%g) With the TV Monitor/Receiver brightness and
contrast controls turned to their maximum positions,
adjust the camera target voltage control to give the
Vidicon a workable sensitivity to light. The camera
should now be able to sense moving objects.

(h) Adjust the width preset VR4 and height pre-
set VR35 to their fully clockwise positions. In doing
this you should obtain a TV picture of the greater
portion of the. Vidicon, target—showing dark areas
in each corner of the Monitor/Receiver screen.

(j) Now carefully adjust presets VR4 and VRS
to enlarge the TV picture of the Vidicon target (by
reducing the actual scanned area of the target) until
the dark areas in the corners have completely dis-
appeared. This adjustment ensures that all scanning
is performed within the target working area.

{k) Adjustment of the lens focus and electrical
focus should now enable the scene to be focused
quite sharply.

(1) Suitable adjustment of beam current, bright-
ness, contrast and aperture controls’will then give
a well defined picture with a good dynamic range
(reproduction of halftones or shades of grey).

(m) The perspective of the TV picture may now
be adjusted by using a straight piece of wood (a
12 inch rule). Position the wood at a convenient
distance in front of the TV Camera and focus it
sharply. Turning its direction from horizontal to
vertical, adjust presents VR4 and VRS to give equal
lengths of wood in the TV Camera. In doing this
adjustment, try not to deviate too much from the
settings achieved in (j).

(n) Set the focal length of the lens to infinity and
point the TV Camera to a distant object (greater
than 50 feet away). Adjust the.target voltage and
aperture to obtain good contrast and brightness and
carefully move the Vidicon along the scan coil
assembly in order to obtain a sharp focus of the
distant object. The focal distances 'marked on the
lens should now be calibrated, so lock the Vidicon
tube firmly in this position—remember, not too
tight.

CAMERA OPERATING HINTS

Once the TV Camera has been aligned and is
boxed up and ready for use, we then consider the
correct settings of the camera unit controls to suit
a wide variety of scenes.
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Beam current and electrical focus controls have
been set during the alignment process and should
remain at their established positions. The remaining
one electrical and two optical controls are then set
to establish good picture brightness, contrast and
focus.

Brightly Lit Conditions

You will have to prevent most of the light
intensity from reaching the Vidicon target by limit-
ing the aperture size of f11-f22. Assuming the target
image to be correctly illuminated to give a good
dynamic range (contrast) thé brightness may be set
by adjusting the target voltage. Again, you will prob-
ably have to operate a brightly-lit scene at minimal
sensitivity (larget voltage control more clockwise).

Avoid rapid panning with the TV Camera under
bright-light conditions, as the bright highlights may
cause picture lag (a smearing effect as the scene
moves across the screen).

One distinct advantage of using well lit scenes is
the large depth of focus 'which results from small
operating apertures.

Poorly Lit Conditions

For indoor use under average domestic lighting
conditions, for example, the lens aperture will have
to be increased towards f1-9. The sensitivity of the
Vidicon may also have to be increased (an anti-
clockwise movement of the target voltage control) to
give sufficient picture brightness.

If a good depth of focus is required for a poorly
lit scene, the aperture may be decreased in size and
target voltage increased accordingly to give the same
working sensitivity. )

Night Light Conditions

The camera video amplifier has been designed to
have sufficient gain to operate the Vidicon in very
poorly-lit conditions.

To enable operation under moonlight conditions,
turn the video gain preset VR2 fully clockwise, open
the lens aperture to f1-9 and turn the target voltage
control anticlockwise. It may also be necessary to
make full use of the brightness and contrast controls
in the TV Monitor/Receiver.

TV MONITOR/RECEIVER

As previously mentioned, we are faced with using
our TV Camera in conjunction with either a TV
Monitor or domestic TV Receiver (via a u.h.f.
Modulator). The TV Monitor has the advantage of
being devoted to the use of displaying camera pic-

tures, whilst the domestic receiver presumably
already exists and simply becomes twofold in
application.

The TV Monitor is an expensive but useful item
to add to your CCTV equipment—Japanese models
being available in the price range £50-£100.

In Fig. 2.8 R44 (6802) should be connected between
VRS and the 15V line

Because of imperfect reproduction of printed circuit board Fig.
2,2, we have decided to make available a free reprint of this
diagram. Readers requiring copies should send a large
stamped addressed envelope to the Editorial Offices.

Next month: The modulator will be described
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1 is often required to run a cassette recorder

during long car journeys. This can prove very
expensive in dry batteries and it would obviously be
desirable to run the recorder from the car battery
if possible. The unit to be described here gives a
stabilised 7-5V output at just over 1A (suitable for
most cassette recorders) from a standard 12V car
battery.

The prototype was built for about £1-50, approxi-
mately half the cost of the cheapest available com-
mercial unit.

Instructions are also included for modifying the
unit to operate from the mains, or to give a 9V

stabilised output, suitable for operating some
transistor radios.
pial
IZI U Ul
10
2N3055
§ 2
ICH Rl
723 056
Q
5 3
+75V
7
o
ov

Fig. 1. Circuit for p.s.u.
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CIRCUIT DESCRIPTION

The circuit is based on the 723 voltage regulator
integrated circuit, using a 2N3055 external current
pass transistor (Fig. 1). The prices of these com-
ponents have fallen rapidly recently, and it should
be possible to obtain both for less than £1.

The 723 has three separate internal sections; a
voltage reference amplifier providing a stable refer-
ence voltage of nominally 7-15V, an error amplifier,
and an internal current pass section (with a current
limiting transistor) which will give an output current
of up to 150mA. As we require an output current
of up to 1A, we must use this output to drive an
external current pass transistor, TR1.

COMPONENTS . . .

Resistors
R1 056Q 1W
R2 100Q W
R3 2:2kQ W F
All 10%

Potentiometers
VR1 470Q linear horizontal preset

Capacitors
C1 470pF polystyrene

Semiconductors
TR1 2N3055
1C1 723 voltage regulator

Miscellaneous
0-1in Veroboard 3-75in x 1-75in, Heatsink for TO3
transistor




The assembled unit

The reference voltage (pin 6) is connected directly
to the non-inverting input (pin 5) of the error
amplifier, while R2, VR1 and R3 form a resistive
divider to tap off a portion of the output to feed
to the inverting input (pin 4). Variations of this
voltage compared to the reference cause IC1 to vary
the current applied to TR1 base, so tending to hold
the output voltage constant. Hence, varying VRI1
allows us to set the output to precisely 7-5V.

Current limiting is accomplished by R1 and the
internal current limiting transistor. This turns on so
-preventing any further current being drawn, in the
event of a short circuit on the output. Here the
voltage across R1 is about 0-65V, and so the maxi-
mum available current in the design will be approxi-
mately 1-1A. This should be more than adequate for
most portable recorders.

CONSTRUCTION '

The unit is constructed on a piece of 0-lin matrix
Veroboard, 33in X l13in. The layout is shown in
Fig. 2.

A small heatsink was used for TR1 in the proto-
type, although this is probably. not strictly necessary
since a 2N30535 should be able to dissipate up to
10 watts without a heatsink, and it is only required
to dissipate about 5 watts maximum in the present
design. However, without the heatsink, there would
be a fairly large temperature rise when running at
full output, which would not be desirable, especially
if the unit was mounted in a hot place, for example
near a heater outlet, or possibly near the engine, and
so the heatsink was used as a safety measure.

+75¢%

+12V.

+ TO CONNECTOR TO SUIT
RECORDER

Fig. 2. Component layout and wiring detail
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The cassette p.s.u. complete with connectors

Provision is normally muade on the recorder for
an external 7-5V supply to be connected via a five
pin DIN plug: no details of pin connections are
included, however. since these may vary with
different makes of recorder.

TESTING

After rechecking the board the unit can be con-
nected to a 12V supply and tested. The output
should be somewhere near 7-5V. This can then be
set precisely by adjusting VR 1. The unit should then
be ready for installation.

No details of cusing for the unit have been given,
since the board is small enough to be hidden away
unobtrusively somewhere behind the dashboard or
possibly in the glove compartment. A 12V supply
may also be conveniently available from a cigar
lighter. if one is fitted.

u{A bridge rectifier
w005

240V o +
AC  pri U ———Of2V
sec
— o
2000mmma  efiminator
pF
—O0

Fig. 3. Rectifier circuit for mains use

MODIFICATIONS FOR 9V

The unit can be readily modified to give a 9V
output by changing the values of R2, R3 and VRI
to 75042, 2-7k¢2 and 1kl respectively.

Either the 7-5V or 9V version can be operated
from the mains by use of a simple rectified power
supply, as shown in Fig. 3.
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We don't miss
anything out, so you

9,

won't miss out.

QOur 1214 Senes stereo equipment comes to you in
kit form. And,as you would expect,coming from Heathki,

they are absolutely complete kits. With nothing left out.
So youill have all youneed to build our superb AR-1214
sterco receiver. Orif you'd prefer, a separate amplifier
and AJ-1214).
The casy to
understand instruction
assembly beautifully straightforward.
And very enjoyable. ]
And the high performance ot the 1214 Series means
From the stereo receiver, or separate amplifier, you'll
get 15 watts tis.a channel, with reproduction so %()Od it
makes many ready-made systems really sit up andli

and tuner (the A A-1214 .

manual you'll get makes

you won't miss out on listening pleasure inany way either.
isten.

For full details of the 1214 Series. the rest of ouraudio
range, including speakers,and our many other kits,just post
the coupon now for your free Heathkit catalogue.

Or call in at the London Heathkit Centre,

233 Tottenham Court Road.
Heath (Gloucester) Led., Dept. PE-114, Bristol Road,

Gloucester GL2 6EE. Tel: (0452) 29451.

oo e o e e e e e e oy
l To: Heath (Glouceseer) Linuted, Dept. PE-114. Gloucester, GL2 6EE. l
l Please send me my free Heathkie catalogue. I
l Name l
l Address l
: :
I Posteode Schiumberger I
I Remember easy terms are avarlable with the Heathkit Monthly Budget Plan. I
e o e o e e e e s e e e s it e e e
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JUPITER ORBITER

The success of the Pioneer 10
mission has led to a study. by the
NASA-ESRO group, of the possi-
bilty of launching an orbiter space-
craft to Jupiter. It seems that they
are of the opinion that the back
up facilities that are provided for
the Pioneer mussions could be em-
ployed for this purpose.

Data already examined showed
that there were two parts to the
magnetic field and that this alone
could justify a closer look. There
are a number of problems raised
by this anomalous magnetic field.
While the off-set field. first noted by
Warwick and confirmed by others.
explains some of radiation pheno-
mena. Pioncer 1) also confirmed
these data but in addition detected a
field reaching out to 108 Jupiter
radii. This field has a special re-
lationship with the equator of the
planet.

The high cnergy electrons and
protons that were measured by the
spacecraft indicated a1  magneto-
sphere quite different from that of
the Earth. The sudden burst of elec-
trons from Jupiter remains unex-
plained at the moment. An orbiting
vehicle could= help to resolve this.
The design of such a craft would
have to take into account the high
radiation hazard. shielding would be
important for the vehicle will be in

the magnetic belt a long time. The
spin stabilised Pioncer is a better
choice than the Mariner type for
this project.

It is thought that the gravitational
fields of Jupiter’s satellites would
help to retard the spacecraft and
could also be used to change trajec-
tory. The payload could consist of
detectors for particles and fields.
These would make up about 70 per
cent of the total payload. The re-
mainder would provide for visual.
ultra-violet and infra-red monitor-
ing. The vehicle would also carry
a probe that could be dropped
through the Jovian atmosphere.
l.aunching would need to await a
favourable Jupiter position. The
probable time would be during the
1980's.

MORE ABOUT MERCURY

Some of the data received from
Mariner 1) on Mercury has now
been processed and adds to our
understanding of this planet. The
magnetic field of Mercury seems to
be very much weaker than that of
the Earth. Though a magnetosphere
was recognised as being like that
surrounding the Earth there are cer-
tain peculiarities.

Particle detectors on Mariner 10
indicated that there were protons at
energy levels of 550 keV and elec-
trons at levels of 300 keV, inside
the magnetosphere. These particles
were not trapped in the magneto-
sphere but seem to respond to some
special mechanism.

SI'AI:[WAIBII

BY FRANK W. HYDE

There are large oscillations in the
clectron density having an apparent
period of change of the order of 6
seconds. Sometimes there are active
burst of protons at the same time.
The weak field of the planet pre-
cludes the trapping of radiation in
the form of belts around it. The
presence of the magnetic field was
rather a surprise for the small size
and the slow rotation period of
585 days did not seem to support
the idea.

However, the field does not seem
to be generated by the effect of the
solar wind and must therefore be
intrinsic.  If this is the case then
it could be that there was once a
core like the Earth's and that a
dynamo system exists now or there
arc the remains after an original
active dynamo ceased to function.
If this should prove to be the case
it would mean that Mercury once
rotated much faster on its axis.

The planet is found to have an
extremely high density of 544
g/cu.ecm. This points to the condi-
tion of Mercury being more akin to
the Earth and Venus than Mars or
the Moon. From the density of the
planet, and the strength of the field
it would seem likely that Mercury
has a core which extends out from
the centre to as much as 70 per
cent of its radius.

MAGNETIC FIELD

The magnetic field is almost paral-
lel to the axis of rotation but offset
by a quarter of the planet's dia-
meter. This fact could have a very
significant bearing on the history of
the Solar System. The solar wind
measurements showed that ‘“ram
pressure’” of the wind was equal to
a field strength of 170 gammas. The
magnetometer recorded at nearest
approach a field of 98 gammas.

The ultra-violet analysis of the
atmosphere showed that it is made

up of inert gases such as helium.
neon, argon and xenon. Perhaps the
first two of these have been captured
from the solar wind. Some at least
could come from radioactive min-
erals in the crust. The pressure ot
the atmosphere is extremely low
being about 2x 10 9 millibars.

The surface of Mercury seems to

be dry powdery silicates, very
similar to the Moon. The craters
also resemble those of the Moon
and are filled with lavas. It is

possible that the silicates go down
for 500 600km. The possible age of
the planet is of the order of 4 to
45 thousand million years. The
cameras have shown unusual ridges
and scarps and this could mean that
there have been internal shrinkages.
causing buckling of the crust.

INFRA-RED TELESCOPE

The Science Research Council will
build and operate 3-8m (152in) infra-
red flux collector on Mauna Kea in
Hawaii. There is alrcady an obser-
vatory on the summit of the moun-
tain which rises to 4,200m (13,780ft).

The telescope will be the largest
purpose built unit in the world and
the site 1s probably the best in the
world. The water vapour, an
absorber of infra-red radiation is far
less at this site and the position
allows the galactic centre to be ob-
served. The cost will be about
£1-25 million at present day prices.

The infra-red region lies between
I micron and 2 millimetres. Over
the last ten years or so research
activity has increased steadily in this
area. The technology mainly re-
sponsible for these advances has
been solid state electronics. cryo-
genics and thermal detectors.

The science of infra-red astronomy
is still in its infancy yet some dra-
matic discoveries have been made.
There is already a 1'5m flux col-
lector on Tenerife. This was de-
signed and built by Imperial College
with the aid of funding from the
S.R.C. Valuable experience has been
gained on this project apart from the
scientific experiments.

The design of the 3-8m flux col-
lector makes use of the 1|-5m ex-
perience and also the design studies
by Sir Howard Grubb Parsons and
Dunford Hadfields Ltd. The im-
provement in facilities of the 3-8m
instrument will be considerable. not
least the fact that observation times
will be reduced by a factor of 40.
This will give considerable improve-
ment in angular resolution.

The Director of the Royal Obser-
vatory, Edinburgh (Professor H. A.
Bruck) is in overall control of the
project, the project manager being
G. J. Carpenter of ROE. The pro-
ject manager will be advised by a
steering committee under the chair-

manship of Professor J. Ring of
Imperial College. It is expected that
the construction phase will last

about three years.

994

Practical Electronics November 1974



Dimmit

dimmers and lighting
control systems

| Phoenix

Electronics
\Portsmouthl Ltd.

139-141 Havant Road,
Drayton. Portsmouth, Hants

POB6 2AA

Full member of AFDEC—the industry's association of
franchised electronic component distributors.

Our prices include VAT at the current rate—and
carriage on all goods is free

Send for our catalogue and price list—we'll mail that
to you free, too.

INlustrated is the popular
PMSD1000 module. A 1000W
professional  quality dimmer.
linear operation interference
suppressed. 60mm slider range
size 12 x 5 x 4cm. |dea! for low cost
stage and disco lighting. Used by
schools, theatres. studio. etc. Complete
with scale plate, fixing screws and full
instructions. Also available in 2000W

Mustrated is the DD61 dimmer system
Contains: six 1000W slider dimmers type PD1000.
six outlet sockets. a master control and a mains on/
oft switch. Size 59 « 22 x 12cm. A complete system
in one unit for stage or disco lighting, etc Other systems
available with 1000W or 2000W dimmers up to 10 channels

with 2-preset and master controls COMPONENTS FOR 1.C. APPLICATIONS BY

The Di it range includ tandard " nti odels f;
home andm:)Tf:ce. egtc. r;roufegsslosnal r:oqueas fr::)%nt;zgtrir:l l'\ee:tir‘\)gr MR. J. B. DANCE
applications, etc. Rotary and siider control versions. Ratings: 1000W; SAJ110 £1-96 SAJ180 £1.96 SAK110/115  £1-23
2000W; 3000W, 110V and 240V ¢

Model SL800 so:rr‘\d to light converter. Modulates the light in time TAA775G £1-23 TAA930A £1-23 TBA790KSD  £1-96
with sound. Built in microphone. Just place unit near any sound source TBAB0OO £1-96 TBA950 £1-76 TCA250 £1.96

—radio. hi-ti. TV, l;\uman voice. etc. No connections to speaker required.

simple wiring—similar to dimmer. Rating 800W. Complete with

full instructions Please send your catalogue—free!
For full information on all modules and lighting control systems

send 15p for our illustrated catalogue and price list. Personal callers

welcome. visit our showroom for a demonstration of any of the Name

modules or systems.

YOUNG ELECTRONICS LTD.

184 Royal College Street, London NW1 9NN. Tel, 01-267 0201

¢ |- —7 Become a
124t radio amateur.

e ¢

'l Learn how to become a radio-
amateur in contact with the whoie
41 1 world. We give skilled preparation
for the G.P.O. licence.

f
Lt
-
<

Brochure, without obligation to: l
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept., [ |
P.O. Box 156, Jersey, Channel Islands.
NAME 50 |
ADDRESS Block caps please [
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’ Everything you need is in our
» , ] New Catalogue

| b | available now price 20p

I 1 . X (100 pages of prices and data)

A. Marshali (London) Ltd. Dept. PE Callin and see us.9-5.30 Mon-Fri

42 Cricklewood Broadway London NW2 30H Telephone'01-452 0161/2 Telex 21492 i 9-5.00 Sat
& 85 West Regent Street Glasgow G2 2QD Telephone 041-332 4133 Trade and export enquiries welcome

Teietennls Kit

Popular Semiconductors 80135 041 |BEY1® 0. Dus 1o popuiar demana e are now

{ 9 062 [MJE2955 able to offer a fantastic saving on lisf
2N456 080 |2N2907  0-22 {2N4061 011 |AD150 0-63 {BCI71 013 |BDI36 049 |BFY20 050 1-12 prices ideal game for whole family No
2N456A  0-85 |2N2907A 0-24 [oN4062 0-11 |AD161 0-45 |BC172 0.11 |BD137  0-55 |BFY23 0.40 MJE3055 need to modily your TV set. just plugs
IN457A  1.20 |2N2924 014 |2Nai25 0.20 |aDie2  0.45 |BG1g2  0-12 |BD138  0-63 |BFYS0 .23 oNes o serial sockot o
2N480 316 [2N2925 017 |2N4289 0-34 |aDi61y PR [BY182L 0.12 [BD139  0-71 |BFY51 0-23 |mpsi11 0.32 0100 B & B 20p B Pojentometer
2N4g1 3-58 |2N2926 2N43919  0-84 ) AD162 1-05 |BC183 0-09 [BDt40 0-87 |BFYS2  0-21 |pmpg1i2 0-40 Pack £1-25 P & P 20p C Capacitor
2N492  3.99 | Green 0-12 [ON4920 0-99 |AF109R 040 |BC183L 0.08 |BDY20 1.05 |BFY53 0-18 |Mpg113 0-47 SacsRCI AE WS EEgCoRTESeqcon)
2N493  a-20 | Yellow 0-11 |2N4921 0-73 |AF115 ©0-24 [BC184 0-11 |BF115  0-25 [BFYS0 0-75 \mpFio2 0-39 Gy ARG E B e
2NB95 0 22| Orange0-11 [2N4922 0-84 |AF116 0 25 |BC184L 0.11 |BF116  0-23 [BRY33 0-23 |MpSA05 0.25 ormar E1 15 P & P a5 G PCBS
2N697 016 [2N3053 0-32 [2N4923 0-83 [AF117  0.20 [BC!86 0-25 [BF117  0-43 |BU104  2-00 (MPSAQ6 0 26 £7.50 P & 0p. H Switches £4 50
2N698 040 [2N3054 0-60 |2N5172 0-12 [AF118 0.55 [BC187 0-27 |BF119 0-58 |BU10S 2-25 |MpSAS5 0-26 P & P 20p | UHF Modulator Kit (pre
2NB99 045 |2N3055 0 75 |2N5174  0-22 |AFt24  0.30 |BC207  0-12 (BF121  0-25 [C106A  0-46 MPSAS55 0.27 20 e aP szr ap
2N706 014 [2N33%0 0-26 |2N3175 026 |AF125 0-30 |BC208 .11 |BF123  0-27 (C106B  0-55 |NEsesv o 70 S0 CSections AE el t29 50 P & P
2N706A 016 |2N3391 0-23 |2N5176 ©0-32 |AFi126 0-28 1BC212K 0-10 |BF125 025 [C106D  0-65 |NESED  4.48 30p Assembly instruclions with com
2N708 0 17 [2N3391A 029 |2N5190 0-92 (AFt27  0-28 |BC212L 016 BF152  0-20 |C106E  0-43 |NESE1  4-80 plete kit or 30p on request
2N70 042 [2N3392  0-13 [2N5191  0-95 |aF139 0 39 |BC214L 0.16 |BF153  0-21 |CA3020A 1-80 |NE565A 4.48
2N711  0-50 |2N3393 0 13 [2N5192  1-24 [AF170  0.25 |BC237 0.09 [BF154  0-20 |CA3046 0-70 |O0C23  1-35
2N718  0.23 |2N3394 013 [2N5195 1-46 [aFi72  0.25 |BC238 009 |BF158  0-23 [CA3048 2.11 [0C28 0.7
2N718A .28 |2N3402 018 [2N5245 ©0-43 |AFi78 055 [BC239  0-09 |BFI59  0.27 |CA3089E 1-96 |OC35  0-60 P.C. Marker Pen Dalo 33PC
2N720  0-50 {2N3403 019 [2N5457 0-49 |[AF179  0-85 [BC251 0-20 [BF160 023 |CA3090Q 4.23 (0Ca2  0.50 ity
2N721  0-55 [2N3440 0-59 |[2N5458 0-45 |[AF1a0  0.58 |BC252 0-18 |[BF161  0-42 |CD4000 0.51 [QC4s 0-32 Price 87p
2N914 0 22 [2N3441  0-97 [2N5458 0 49 | AF186 0-46 (BC253 023 |BF183 0-32 [CD4001 9-51 |OC71 0-20 Zeners 400MW 11p 1W 17p 3 3-43V
2N916 0 28 [2N3442 1-25 40361 048 |AF200  0-35 {BC257 0-09 [BF166  0-32 |CD4002 0-51 |0C72  0-25
2N918 0-32 [2N3414  0-20 (40362 0:50 |AF239 0-51 | BC258 0-09 |BF167 0-21 [CD4008 1-07 |oCs1 0-25
2N929 030 |2N3415 0-21 (40363 088 |aF240 0.72 |BC259 0.13 |BF173  ¢-24 |CD4010 1.07 (OC83  0.-24 Liquid Crystals—£13.
2N1302 018 [2N3416 0-34 |40389 0-46 { AF279 0-54 |BC261 0.20 |BF177 0-28 |CD4011 g.51 |0RF'12 055 Ex stock S.A.E. for details of CMOS
2N1303  0-1g |[2N3417  0-24 40394 0.5 |AF280 0.54 |BG262 0.18 [BF178  0.35 |CD4015 2.66 |Rs 120 battery operated clock kit using LCOs
2N1304 0-24 [2N3638  0-15 |40395 0-65 [AL102 075 8028(3’ 0-23 lSE}ZS 0-43 gg:g:‘; 1-02 |RL54 0-15
2N1305 024 [2N3638A 0-15 40406  0:44 [A 103 0. 70 | BC3H 036 035 2:66 (SC350 1-68
2N1306 0 .31 |2N3639  ©0-27 [40407  0.33 |Aci07  o.46 |BC301 0-34 |BF18'  g.34 |CD4020 2.96 |acaeo 1.4¢ W Scorplo Car Ignition Kit—
2N1307 ©0.22 [2N3641 017 (40498  0-50 [gCios 0-15 {BC302 0.29 [BF182  0-40 |CD4023 0-51 (SC40D 1-89 £11-50 + VAT 11440v £1-10
2N1308 0-40 |2N3702 012 |40409 052 |gC109 0-19 |BC303 0-54 |[BF183  0-40 [CD4024 1.90 |SC41D 1-32 B8STBO246 £1-05 Transtormer £2-75
2N1309  0-36 [2N3703. 013 |40410 052 |gC113  0-15 (BC307 g-11 |BF18s  0-30 |[CD4027 1.56 [SC4SD 1.-89
2N1671  1.44 [2N3704 0 14 | 40411 2:00 [gC115 0 17 |BC307A 0.10 |BF185  ©0-30 (CD4028 2.34 |SC45D 1.96
2N1671A 1.54 |2N3705 0-12 (40414 3-55 |gG116 0-17 |BC308 0.12 |BF194  0.12 [CD4029 3.79 [SC50D 2-60
2N1671B 1.72 [2N3706 0-09 | 40430 085 |BC116A 0-18 {BC308A 0-12 |BF195  0-12 |CD4041 2.11 |SC51D 2-39
2N1671C 4-32 [2N3707 013 |40583  0:23 |BC117 0.21 [BC308B 003 |BF196  0-13 CD4044 2.11 S| 414A 1-80 Resistors Tant Beads
2N1711  0.45 [2N3708 0-10 | 40601 067 |gC118 0-11 |BC309 010 {BF197 0 15 |CD4047 1.65 |SL623 4-59
2N1807  5.50 [2N3709 0-11 |40602 046 |gC11g 0.29 |BC309A 0.10 |[BF198  0-18 |[CD4049 0.90 |TAA263 1-00 W Tol Price Valve Price
2N2102  0-50 [2N3710 0-12 [40603 0-53 |BC121 0-23 |BC309B 0-10 |BF199 0-18 |CD4050 0-90 [TAA350 2-10 .
2N2147 0.78 [2N3711  0-11 | 40604 056 |pC125 0-16 |BC237 0.21 |BF200 0 40 [LM301A 0.48 |TAAG21 2-03 5% 1p 0135 14p
2N2148  0.94 |2N3712 0-96 |40535 1-10 |@C126 0.23 [BC238 0-19 |BF225J 0.19 [LM304A 2.03 |TAA661B 5%  14p 0 22/35 14p
2N2160 .90 |2N3713 1-20 [40668  1-00 [BC1a2 0-30 |BC337  0-19 |BF237  0.22 (LM309K 1.8s 1.32 .
2N2192  0-40 |2N371a  1-33 (40673 0-70 |gC13a 0.13 |BC338  0-19 |BF238  0-22 |[LM702C .75 |TAD100 1.50 + e B W& KR
2N2192A ¢-40 |2N3715 1:50 |AC107 0-51 |gc13s  0.13 [BCY30 -4 |BF234 0-21 [LM703 Filter 070 1 10% 23p 2.2/35 14p
2N2193  g.58 |2N3716 1-80 |[AC113  0-16 |BC136 0-17 [BCY31 0-64 |BF245  0.33 | TOS9 g.48 |TBA271 0-64 2 10% 6p 4735 18
2N2193A ¢-61 |2N3771 2.20 (AC117  0-20 |gCi137 o0.17 |[BCY32 1-15 |BF246  0.58 | BDIL 0 38 |TBAG41B N P
2N2194 073 |2N3772 1-80 |AC126 0-20 |gC138 ¢-24 BCY33 0-45 |BF247 0-48 14DIL ¢-40 2.25 2y 5% 7p 10 16V 18p
2N2194A 0.30 |2N3773 2-65 {AC127 0-20 |gC140 0-34 \BCY34 0.49 |BF254 616 |LM723C 0-90 |[TBABOO 1-50 5 5% 9p 476 3V 20p
2N2218A p.22 |2N3789 2.06 |AC128 020 |BC141 0 29 |BCY38 0-55 |BF25S 017 |LM741 TBA810 1-50 10 59 10, 100/3V 20
2N2219  0.24 {2N3790 2-40 |AC151V 0-25 |gC142 0.23 |BCY39 050 |BF257 0-46 TOS9 0-40 [TIL209 030 ° P B
2N2219A 026 [2N3791 2-35 [ACI52V 0-17 |gC143 .25 |BCY40 0-87 (BF258  0-59 80IL  0-40 [TIP29A 0
2N2220 .25 |2N3792 269 (ACI53  0-25 |gcias  0-21 (BCY42 0-28 (BF259 ~ 0.55 | 14DIL g.38 [TIP30A -
2N2221  0-18 |2N3794 0.24 |AC153K 0-33 |gC1a7 0-.12 |BCYSS 0-21 |BFS21A 2-30 [LM747  1.00 |TIP31A 0-
2N2221A .21 [2N3819 0-37 [AC154  0-20 {gC148 0-13 |BCY59 0-22/ [BFS28  0.92 (LM748 TIP32A ¢ 74 Veroboard
2N2222  0.20 [2N3820 0-64 |[AC176  0-23 [pGiag o 12 |BCY70 017 |BFS61 027 | 8DIL .60 |TIPI3A 1.01
2N222A 031 |2N3823 0.7 |AGI76K 033 |BG153 0.18 |BCY7! 0.22 |BFS98  0-25 | 1aDIL 0.73 [TIP34A  1.51 Copper Plain
2N2368  0.31 {PN3900 0.28 |AC187K 0 23 |gC154 0-18 |[BCY72 0-13 |BFX29  0-30 (LM7805 2.0 |TIP35A 2.09 01 015 01015
2N2369 .37 |2N3901 032 |AC188K 0-348 [pci57 .14 |BCY87 3.54 |[BFX30 027 |[MC1303P TIP36A 370 2.5 x 34in 28p 20p — 14p
2N2369 0-41 |2N3903 0-24 |ACYI8 0-24 [gC158 0.13 |[BCY88 2-42 |[BFX44 0.33 1-26 (TIP41A  0-79 25 « 5in 30p 30p — 14p
2N2646  0.55 |oN3904 0.27 |ACY1S  0-27 |mGis0  o.14 |BCYB9 0.97 |BFX63  2.48 |MC1310 2.92 |TIP42A 0. 90 34 ~ 33in 0p 30 e
2N2647  1.12 |2N3905 ©0.24 |ACY20 0-22 |gSign  p.37 (BD115 0-75 |BFX68  0.30 |MC1a58CP1  |TIP2955 0.93 1 3 D &l
2N2804  0-22 |2N3906 0-27 (ACY21 0-26 |gC1678 013 [BD116  1.00 |BEX84  0-24 0-79 |TIP3055 0-60 S0 £ & = 2
2N2904A 024 |2N4036 0.63 |ACY28 020 |Bcie8B 0 13 |BD121  0.75 |BFX85 0-30 [MJ480  0-90 |zTX300 0 13 25 > 17in £1:21 95p  76p €9p
2N2905  0-24 |2N4037 0 42 |ACY30 058 (BC168C 0-11 |BD123  0.32 |BFX87 0.28 |MJ481 1-14 |ZTX302 0 20 Plns - 3 24p 24p
2N2905A 026 |2N4058 0-16 (AD142  0-57 |gC1698 0.13 |BDi24 0-67 |BFX88 0.25 [MJ490  0-98 [2TX500 0-15 2
2N2906  0-19 |2N4058 0 09 |AD143  0-80 |{gC169C 0-13 |BD131  0-40 |[BFXB9  0.45 |MJ491 1-38 [ZTX502 0-18 00 83p 92p
2N2906A 0-21 |2N4060 0 11 |AD149V 058 5704 .11 |8D132  0-50 IBFY18 052 [MJE340 ©0-45 [ZTX530 0 21 Trade and Retalil supplled.

Integrated Clrcuits—TTL Reductlions! Potentlometers
SN7480 0-75 [SN7495 0-80 [ SN74151 1-10) SN74175 1.29 Linear or Log Single Double

SN7400 0-16 | SN7409 0-33| SN7430 0-16/| SN7450 0-16 | SN7481 1-25 [ SN7496 1-00 [ SN74153 1.09 [ SN74176 1-44 . p
SN7401 0-16 | SN7410 0-16| SN7432 0-45 | SN7451 016 | SN7482 0-87 | SN74100 2.16 | SN74154 1.66 | SN64180 1-44 Rotary Pots 8p 5p
SN7401AN SN7411 0-25|SN7437 0-35 | SN7453 0-16 | SN7483 1-20 | SN74107 0-43 { SN74155 1-55|SN74181 518 Rotary Switched 28p -

0-38 | SN7412 0.28 | SN7438 0-35 [ SN7454 0-16 |SN7484 0-95 [ SN74118 1-00 [SN74157 1-09 | SN74190 1.95 Sliders 50p 800
SN7402 0 16 | SN7413  0-50 | SN7440 0-16 | SN7460 0-16 | SN7485 1-58 | SN74119 1-92 | SN74160 1-58 [SN74191 1-95 Full range of capacltors
SN7403 015 [ SN7416 0-45| SN7441  0-85 |SN7470 0-30 |SN7486 0-45 | SN74121 0-57 | SN74161 1.-58 | SN74192 2-05 ked. S tal for
SN7404 0-24 |SN7417 0-30| SN7442 085 | SN7472 0-38 | SN7490 0-65 | SN74122 0-80 | SN74162 1-58 | SN74193 2.30 stocked. See catalogue fo
SN7405 o-z;‘lsunzo 0-16 | SN7445 1:59 | SN7473 0-44 {SN7491 1-10 | SN74123 0-72 | SN74164 2-01 Smuge 1-58 detalis
SN7406 0-45/ SN7423 0-37 | SN7446 2:00 [ SN7474 0-48 | SN7492 0-75 | SN74141 1-00 | SN74165 201 |SN74197 1.58 .
SN7407 0-45/| SN7425 0-37 | SN7447 1 30 | SN7475 0-59 lsmasa 0-65 | SN74145 1.44 | SN74167 410 [SN74198 3-16 Presets Horizontalor Vertical
SN7408  0-25/ SN7427 0-45 | SN7448 1-50 |SN7476 0-45 | SN7494 0-85 | SN74150 1-44 | SN74174 1.80 [ SN74100 2-88 0 1W &p 02w 6p 0 3W 6p

Diodes and Rectlifiers OPTO & LED's Bridge Rectiflers Construction Kits

PIV 50 100 200 400 600 800 1000 Red. green and yellow Ptastic 1A 2A 4A A AV7 Aerial Amps £2 04
15 8p 9 0p 1o 12p 1% 20p 0 16 diameter 31p 50 0-24 032 0-60 0-52 UHS? Transmitter R
3 15p17p 20p 22p 25p 27p 300 0:20 diameter 33p 100 0-36 037 0-70 0-75 MUE? Recoiver for above e
10 — 35p 40p 47p 56p — = DL707 £2:35 or 4 for £8 200 0-30 0-41 0.75 080 pyeidh

35 84p 92p 1-18 215 252 365 420 Minitron £1:55 300 0-36 0-45 0.85 1.10 lectronics dice £6-53
Cathode Stud Only, IN3766 (35A B0Opv) £3-65 IN3786 (35A 1000pv) £4-20 600 040 0-52 095 1.25 EX20 Electronic Dice - Sensor €779
IN34A 10p||BA102 25pY|BA145 17ps [BY237 124p, [0A47 T74p}|0AID 7P SCR's 100V 200V 400V 600V

INgT4  7pi|BA110 25p|{BA154 12p| |BYZ10 35p' |0A70 7ipliOAast f7p A 0-43 0-44 — Mall Order

|N9169 ;n BA115  7p|{BY100 15p| |BYZ'1 32p |OA73 10p[|OA95  7p :A2A g;: g»ig g-gg oS VAT All prices exclusive P. & P. 15p
AATI F|IBA141 170" [BY126 15p) |BYZ12 30p||OA79  7p |OAZOO 7p : : : '

AA129 15p]||BAt42 17p||BY127 17)9' 0AS  10p||0AB1  8p||Oa202 top 3A 0-47 0-53 0.60 0-90 OUR NEW GLASGOW SHOP IS
BA100 15p|{BA144 12p(|BY120 £1! [0A10  20p! |OABS 10p||0A210 27, 0 NOW OPEN
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AN

AU in NHﬂ MIINTH S cooue!
) TRANSISTOR

FREE! |5

\ o \ IDENTICHART

\ /Thls chart will prove an invaluable aid to the con-

& \/ structor with both configuration and connection

- . \\ e details on over 700 transistors presented in a clear
- i and concise manner.

- DWELL METER

With this simply constructed instrument it is
possible to set your car's distributor points
accurately and, at the same time, check on the
state of wear of the distributor bearings and
shaft. Only two connecticns to the engine
electrics are required.

|.C.PULSE GENERATOR 0F TEMPERATURE PROBE

A very simple project giving a flexible circuit capable
of providing the various basic puises neededto operate Make up a thermometer or temperature controller
and test i.c. logic. using the circuits and suggestions in this construc-

tional project.

PE
"M" “l “N“ ||| "N”"(@; p‘mz Includes the circuit details and construction
of the VCO's, Envelope Shapers, VCA's and

Voltage Controlled Filter.
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SLOWDOWN?

While reporting increased sales
and earnings, Fairchild Camera
and Instrument Corporation gives
warning that tough times may lie
ahead. Fairchild's views are worth
noting because they were learnt
the hard way. In the mid-1960’s
Fairchild was the greatest in semi-
conductor technology and a huge
producer but it still got itself in a
mess. So much so that C. Lester
Hogan, then heading up the com-
mercially successful Motorola
semiconductor operation, was
invited to take over, at Fairchild
and put matters to right. When he
joined Fairchild he took with him
no less than seven top managers
from Motorola, which caused quite
a stir in semiconductor circles.

When Hogan joined Fairchild
with his ex-Motorola team in 1968,
Fairchild was still the leader in
technology but was heavily depen-
dent on digital circuits and the
computer industry with a base of
only 600 customers and a bank
balance well in the red. This year's
results show Fairchild back again
in the black, and with a much
wider product range selling to
5,000 customers so that the com-
pany is no longer too dependent
on any one market sector which
might suffer temporary setbacks.

Hogan, his major task com-
pleted, has just stood down as
Chairman and promoted one of his
ex-Motorola proteges, Wilfred J.
Corrigan, into the hot seat. Hogan
remains with Fairchild as Vvice-
chairman so will still be available
for advice and it could be that
Corrigan will need it.

For Corrigan, in his first annual
report as Chief Executive, is
already talking of a slowdown in
growth, The forward order book is
declining and therefore there are

998

already steps to cut back employ-
ment, production rates, stocks and
to spread capital investment over
a longer period.

Prudent measures, no doubt,
especially as some market analysts
are already predicting a fall in
demand for semiconductors of as
much as 25 per cent by mid-1975
which could lead to yet another
big round of competitive price-
cutting as device manufacturers
struggle to keep their production
lines filled.

CAKE NOW

Company reports in the UK still
make good reading though, here
again, there are many warnings
for the future. Thorn reported
record turnover and record profits,
helped considerably by overseas
operations, but see a ‘“‘very difficult
trading year in the UK". GEC had
record profits, improved produc-
tivity and good order intake but
Lord Nelson is forced to conclude
that '. . . we are surrounded by
s0 many uncertainties that it is
virtually impossible to predict the
future”.

Smaller companies, too, have
been doing well. Multitone had a
record turnover, largely from
increased business in  pocket
paging. Unitech, who control a
number of bright young companies,
has never had it so good. Mem-
brain, another vigorous stripling
building automatic test equipment
report deliveries up to 80 per cent
during the first half of 1974.

We can say for certain that
companies with a major interest in
consumer electronics will have a
tough time ahead. Those with
widely spread exports will be less
badly hit. One silver lining to the
cloud overhead is that a slump
in home demand for colour TV
could well put British electronics
balance of trade back in the black
because many observers believe
that a very large proportion of
the components currently imported
go into domestic TV sets and, of
course, many TV sets, tape re-
corders and domestic radios are
imported as complete units.

SALVATION?

With so much uncertainty at
home there is more emphasis on
consolidating overseas. Thus,
Plessey now has a good base in
the United States, in Australia and
elsewhere in the Commonwealth
and ex-Commonwealth, and is
stiffening up its businesses in
South America including establish-
ment of a new telecommunications
plant in Venezuela.

Ferranti is moving into Brazil in
a joint deal to set up an indigenous
computer industry. Those who
shout down exports of military
equipment should note that Fer-

ranti moved into this important
commercial activity on the back of

-exports of FM1600 military com-

puters supplied to the Brazilian
Navy for action information sys-
tems on submarines and warships.
Expect to see more companies
expanding into overseas manufac-
turing. It may not be complete
salvation but it's a step in the right
direction and it's right in fashion
these days. It happens in reverse,
too, with the Japanese in particu-
lar. Sony started its TV production
line in Wales last July and Matsu-
shita will be churning out colour
TV sets in Wales by early 1976.

HARBOUR RADAR

Decca Radar have long been
the world's major supplier of
marine radar on ships. The total
score of deliveries is now well
over 60,000 and the current order
rate is something like 10,000 sets
a year. Over 90 per cent of the
orders are from overseas.

What is not so well publicised
is Decca's equally effective
stranglehold on the harbour radar
industry. The score here is over
200 installations world wide and
increasing fast. Some of them are
big installations involving up to
three radars with raw radar data
being fed by microwave link to
an operations centre where there
are muitiple displays and com-
puter-assisted tracking systems.
Others are less complex but all
need careful planning and design
to meet the peculiar needs of the
pattern of traffic, the local topo-
graphy and navigable channels.

The overseas list is a real
Cook's tour. Installations just being
completed are at Halifax, Van-
couver, Placentia Bay, Capetown,
Ras Tanura, Doha, Malmo, Hvasser
and Tanager, but the total list is
as long as your arm.

The reason for Decca's remark-
able success in this specialised
field is speed. The policy is to use
off-the-shelf radars and displays as
used at sea and re-package them
for shore use. The radars are
generally mounted on towers, per-
haps 100ft tall, .on headlands so
that the whole area is covered
with good overlap. The microwave
links for transmitting radar data
and VHF radio systems for talking
to the ships are all bought-in items.
So Decca can quickly tailor a
system for an individual port or
harbour.

A change of circumstances can
suddenly demand a fairly quick
installation. Who  would have
imagined five vyears ago that
Aberdeen would need a harbour
radar? The huge upsurge in traffic
movements now comes from North
Sea Oil. Decca harbour radar
marshall's the traffic, safely and,
one imagines, to the profit of all.
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Come and hear
a Thousand Pound
Sound at Lindair...

At Lindair House, 227 Tcttenham Court Road,
you'll find 3,500 sq.ft. of demonstration studios
with all that's best in H -=i. And now we’ve added
Studic L0004 - a deme studio total y devoted to
the top lin2 in stereo ecuipment.

Wizh names like TEAC, Ravox, JBL,
Tannoy, Marantz anc cthers, you can hear
systems which cost over£1, 000 and which
sound ike amillion.

Only Lindair give wou the sort of service to
match this standard of equipmant. Come and
have ademonstration r the relaxed atmasphere
of Stucia 1000+ - andyou'll hear what we mean.

f Quadrophonic takes your “zncy - our
4-charnel demo studio s just next door to
Studio 1000+4-.
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Studio 100G+ is just the beginning of a
whol2 complex of facilities serv ng the sounds
enthusiast - Stereq, 4-channel and Home Tape
Stud.os. All the be=t - and all at _indair.

Ccme in socn and sound as out.

'LINDAIR"

Lincais House, 227 Totterham Ccurt Rdad, Iondon W1.01-580 7383

A BARCLAYCARB

Telegh)ne orzers accepted, Access
and Ba~claycard welcome. H.P.
availatfetoa callers from AVCO
Financal Serddces.




Ready-built unit, ready for connection to the IF stages of
existing FM Radio or Tuner. The very latest 2nd Gener-
ation rail less integrated circuit design, operating on this
phase locked loop system, offering even better stereo
separation.

Only owing to our bulk buying capacity are we able to
offer this at the old price. LED stereo indicator lights
available. RED at 25p GREEN at 40p

Wasns . ANP;

incl. P. & P.

y ° Order Code |.C AL
On P.C. Board with all components or 2
on one board for £2:60. Order Code
1L.C.A.I/S.
These amps. are supplied with a free book-
let on connecting up, specifications and
easy-to-build projects using the L.C. A}

oW & 10W AMPS

% 5W owuy £1.80
10W owy £2.26

incl. P. & P.

These matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 2jin I2in. The 5W
Amp will run from a 12V car battery making it very suitable
for portable voice reinforcement such as public functions. Two
amplifiers are ideal for stereo. Complete connection details and
treble, bass, volume and balance control circuit diagrams are
supplied with each unit. Discounts are available for quantity
orders. More details on request. Cheapest in the U.K. Built
and tested. |

Now available for 5 & 10WAMPS

Pre-assembled printed circuit boards 2in x 3in
available in stereo only, will fit 0-15 edge connector.
Stereo Pre-Amp | (Pre |). This unitis for use with low
gain or ceramic pick-up cartridges. £1-10
Stereo Pre-Amp 2 (Pre 2). This unit is for use with
magnetic pick-up cartridges. £1:55
Stereo Tone Control (STC). This unit is an active
tone control board and when used with the right potentio-
meters will give bass and treble boost and cut.  £1-10
Instruction leaflet supplied with all units. Post and
packing included in prices.

| enclose £........
........ ....Decoders/... ...3W Amps/..
I0W  Amps/ ..Stereo Pre-Amps |
. ...Stereo Pre-Amps 2.. ...Stereo Tone Controls
(Please insert quantities and delete those not applicable). I

Name ..... et b3 il e e e NI oadea0aaARaBEE0aRaE
i Address ... I

BI-PBE!PAK Dept. A, 212/224 West Road, l
Westcliff-on-Sea, Essex S$S0 9DF,

&WW‘9 Telephone: Southend (0702) 46344,
\ L . & N B N B B B B |

1000

ALL PRICES INCLUDE V.A.T.
ELAC 10in 8 ohm Dual cone

GOODMANS 64in 8 ohm Dual
cone

FANE, 7in X 4in, 3 or 8 chm
ADASTRA 10in, 8 or 15 ohm,
10W

SPEAKER BARGAINS
EMI 13in X 8in 3, 8 or 15 ohm
Plain
With Co-Axial Tweeter
8 ohm only
Twin Tweeter
Type 350, 8 ohm, 20W
64in, 8 ohm, 10W
8in, 8 ohm, 10W
12in, 8 ohm, 20W
8in X 3in, C/Mag. 5W
8in X 5in, Dual cone 8 ohm,
10w
ELAC 8in 8 ohm Dual cone

BAKER GROUP 26 12in, 8 or
15 ohm, 26W
P.&P.
bin, 8 ohm, C/Mag.
2¢in, 8 ohm or 64 ohm
P.

TWEETER AND CROSSOVER

EMI 3tin, 3 or 8 ohm C/Mag. 1.20
Cone Tweeter 8 or 15 ohm, 10W 2-40
Cone Tweeter 8 ohm, 3W 1.45
Horn Tweeter 8 ohm, 20W 6-40

Dome Tweeter 8 ohm, 30W
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (16 ohm)
P.&P.

KIT FORM CABINETS, TEAK
VEREER. 12inx12in X 6in with 8in,
8in X 5in or 64in and 3}in
cutout
17in x 10in X 9in with 8in or

13in X 8in cutout
18in X 11lin x 9in with 13in X
8in cutout for EMI 360
P. & P. each

MICROPHONES
CM70 Planet stick metal,
awitch crystal
DM160 Dynamic owmnni-dir, ball 00

metal
UD130 50K/800 ohm, uni-dir,
ball metal 595

TW209 5
CONDENSER MIKE 660 ohm,
uni-dir 9
Cassette Stick Mike with R.
Controi on/off switch (25
and 3-5mm J/Ply)

SOLDERING IRONS
ANTEX CN240 156W 1-90
8K1 Kit (15 watt iron, 2

spare Bib, etc.)
X25 25W (low leakage)
r. &

1.

CARTRIDGES AND STYLII

ACOS GP91/28C or 38C Stereo
comp 1-00

GP93/1 or 93/1 Btereo crystal  1-35
GPY4/1 or 96/1 Btereo ceramic 1:75
G:P10] Crystal comp. 0-80
GP104 Stereo ceramic 1.85

BSR XM ordX H Crystalcomp. 1.70
SX6M or SX6H Crystal comp. 1-80
SCoM Stereo ceramic 2-860

SONOTONE9TAHCor9TAHC/G
diam 1.80
3509 8tereo ceramic diam.

GOLDRING G830
800
GS00E

P.&P.

D. Diawmend Stylii for ahbove
G800/GB30
G800E

Poa P

BATTERY ELIMINATORS
240V input 8, 7-5 or 9 300mA  2-85
12V d.c. input (please specify

output) 6,7-50r9d.c. output
at 300mA
P.& P.

TAPES Stnd.
5in 0;

85p

PLASTIC LIBRARY CASES
Jin Reels 18p. 5%in. 22p. 7in. 25p.
P. & P.1-39p each. 4 or more tot 30p

LOW NOISE CASSETTES
1-5 8-10

35p 33p
45p 43p
55p 52p

Cassette Head Cleaner
P. & P. 1-D each
6-10 lot

11-20 post free

BIB ACCESSORIES
Tape Editing Kit, Ref. 23
Recording Tape Splicer, Rei. 20 1-15
Caassette Tape, Editing, Ref. 24 1-50
Cassette Balvage Kit, Ref. 29 045
12's Cassette Case, Ref. 34 1.50
Btylus Balance, Rei. 324 1-20
Spirit Level, Ref. 46 0-50
Hi-Fi 8tereo Test Cassette 2:10
Groove-Kleen Record Cieaner 190
P& P 010

CALEULATORS
SINCLAIR Cambridge
Scientific £29-00

WHARFEDALE SPEAKER

BARGAINS P&P
Lintoy 2 Kit (pr 18-00 1-00
Glendale 3 Kit (pr.) 33-50 150
Dovedale 3 Kit (pr) 52-00 1-50
Denton 2 Speaker {(pr.) 30-00 200
Linton 2 Speaker (pr.} 39-50 2:00
Dovedale 3 Speaker (each) 42-00 2-00
(ilendale 3 Speaker (pr.) 57-00 300
Kingsdale 3 3peaker (each) 58-85 3-00

Send 25p lor COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED
Subject to manufacturers® increase and availabilily

Riversdale Electronics

Mail Order Department PE11
P.O. Box 470, Manchester M60 4BU
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AUTOMATIC GHOKE CONTROL FOR
CARS

In BP 1 334 532 Joseph Lucas
(Industries} Ltd. describes cir-
cuitry  suitable for alternately
operating a pair of electromagnets
to allow the step-by-step movement
of a car choke cable back into an
“off"" position depending on engine
temperature.

In Fig. 1 operation of electro-
magnets 1 and 2 is dependent on
the temperature sensed by ther-
mistor R1, the resistor having &
sharply decreasing resistance with
increasing temperature.

When the choke knob is pulled
out the wipers of the rotary switch
S1la and S1b move into engage-
ment with fixed contacts. When
the engine starts, the generator
speed increases and the vehicle
voltage regulator closes contact
S2 in conventional manner. Electro-
magnet 1 is now energised by con-
tact 5, S1a wiper and moves the

choke cable back towards its
inoperative position. Aaditionally
the wiper is moved onto contact

4a and S1b wiper onto contact 4b.
Thus the circuit to electromagnet
1 is broken; electromagnet 2 is
effectively inoperative because the
current flowing through it via resis-
tors R2 dnd R3, diode D1 and
VR2 is insufficient to energise it.

When the temperature sensed
by R1 rises further its resistance
falls and transistor TR1 turns off.
Current now flows via R6 and D2
to turn on thyristor CSR1. The
current flows through D4 to ener-
gise electromagnet 2 and the

BP 1 334 532

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpingfon, Kent.

ENIS

i

choke cable now moves further
back towards its inoperative posi-
ion. At the same time the wiper
ol S1b is moved onto contact 3b
and the wiper of S1a onto contact

3a. This breaks the circuit to
electromagnet 2 and electro-
magnet 1 receives insufficient

current to energise it via VR4. The
thynistor is “'off", its circuit being

broken upon movement of Si1b
away from contact 4.
‘Vhen the engine temperature

rises further the resistance at R1
drops further and the CSR1 turns
“on'. Electromagnet 1 is ener-
gised, via D6, and Sta. b moves
onto the contacts 2a and 2b. The
sequence continues with electro-
magnet 2 energised via D3 when
the engine temperature rises fur-
ther and the S1a and S1b move
into the position shown in Fig. 1.
As a final step, electromagnet 1
is energised, via D5, bringing the

choke cable into its inoperative
position.

The setting of potentiometers
VR1 to VR4 determines the tem-

perature at which the cable moves
back step by step: a thermistor R5
compensates for changes in
ambient temperature.

VARIABLE TONE AUDIBLE ALARM

Various audible alarm generators
are known but few of them have
the facility to produce a wide
range of different sounds. But a
tonal range may be highly desir-
able, for instance, to signal dif-
ferent  conditions, e.g. smoke
warning, flame warning, gas
warning.

In BP 1 341 842 A. J. Whetton

and Company (Manufacturing)
Ltd. describes a fairly simple
circuit which will emit different

sounds depending on the condition
of any suitable external switching
system.

The circuit, Fig. 1, uses a rela-
tively low frequency multivibrator,
a high frequency multivibrator, an
output amplifier and a loudspeaker.

The two multivibrators and
amplifier are of known type except
that the second multivibrator has
a gate in the form of TR4 arranged
between the base of TR3 and the
negative line. Thus, when a suf-
ficient voltage is applied to TR4
base to drive it into conduction,
the operation of the multivibrator
is inhibited.

the frequency of warble by VR1.

aoa

The frequency of the multi-
vibrators is adjusted by potentio-
meters VR1 and VR2. The alarm

circuit can function in five different
manners depending on the exter-
nally switched inter-connections
between the inputs.

A slow warbling sound will be
produced when input 3 is switched
to input 4 so that the square wave
output of first multivibrator causes
a periodic frequency shift in the
second multivibrator. In this con-
dition the mean or basic frequency
of the sound produced is adjust-
able by potentiometer VR2 and

A fast warbling sound is pro-
duced by connecting input 2 to
input 1 to short out VR1. The mean
or basic frequency can still be
adjusted by VR2 although the
frequency of warble can no longer
be adjusted.

A slow intermittent pipping
sound is produced if inputs 5 and
3 are connected so that the opera-
tion of the second multivibrator is
periodically inhibited by the opera-
tion of the first multivibrator. The
frequency of the sound is adjust- }
able at VR2 and the frequency of
the pip at VR1. For a fast pipping
sound input 2 is switched to input
1 to short out VR1.

Finally a continuous note may
be produced bv connecting input
6 to the positive supply line to
cause continuous Operation of the
second multi-vibrator, TR3/5. The
frequency of the note is adjusted
at VR2. In this mode diode D1
prevents operation of the first
multivibrator.

BP 1 341 842

Fig. 1

Price 25p each
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ltems mentioned in this feature are usually
available from electronic equipment and com-
ponent retaiters advertising in this magazine.

However, where a full address is given,
enquiries and ordersshould then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

WIRING AID

It is always rewarding to bring to
the attention of readers a new pro-
duct that will be used just as much,
if not more, by the amateur as the
professional.

This should certainly be the case
with the new self-adhesive wiring
staples from Special Products Dis-
tributors Ltd. Known as the Bran-
dauer staple they are ideal for all
types of wiring both domestic and
equipment wiring.

By peeling off the protective
backing from the adhesive pad the
staples can be positioned and
pressed into place. The adhesive
pad is such that it will adhere to
most surfaces. Once in position the
wire is placed across the clamping
fingers which are easily bent up
over the wire to hold it in place.

In use the staples have been
found particularly useful where
groups of wires have to be routed
to control panels. Also, they helped
to improve wiring layouts and made
it far easier for lead tracing when
using this method. -

One obvious use for these staples
that comes to mind is for tidying up
the masses of wiring used in pro-
jects like an electronic piano or an
clectronic organ.

Further details and addresses of
nearest stockists can be obtained
from Special Products Distributors
i.td, 81 Piccadilly, London, WIV
OHL.

VAT CALCULATOR

Readers who have
VAT may be interested in
Vatman pocket calculator
Decimo Ltd.

Aimed at the businessman who
needs to save time working out his
VAT returns when doing his
monthly accounts. the calculator is
a four function machine with a
fairly large. clear readout display.

trouble with
the
from

Operation of the percentage key
gives an instant per cent readout
and c¢an cover any percentage

should the present 8", rate change.
With the incorporation of the per-

centage key it 1s claimed that at

£2195 (plus VAT) the Vatman is

1002

one of the cheapest calculators of
its kind on the market. The price of
the calculator includes a mains
adaptor unit.

Full details of its capabilities can
be obtained from Decimo Ltd., Park
House, 96-98 Park Street, Luton,
LUl 3RX.

with a

The Vatman calculator
percentage key from Decimo

LOUDSPEAKER KIT

Designed to suit a choice of
different cabinet sizes from book-
shelf to floor standing types the
XLK-30 Super loudspeaker kit from
Helme Audio Products seems to be
a reasonable investment at just over
£16.

The heart of the kit is an 8in
bass/mid-range driver which has a
special plastics coated cone claimed
to give a much better bass response
than previous kits. The kit also in-
cludes an 4in tweeter, ready-built
crossover network, fixing screws,
terminal panel, connecting leads and
one piece of BAF sound absorbent
material. Full assembly instructions
are also included.

According to size of enclosure,
the kit has a claimed frequency
response of 40 to I8kHz, and a
maximum power output of 20 to 30
watts. The impedance of the
speakers is 8 ohms.

The kit does not include a cabinet
or speaker grille fabric. Should you
not want to make your own en-
closure and are prepared to spend
more on the cabinet than on the
speakers a cabinet kit consisting of.
a teak veneer finished cabinet shell,
a ready-cut front baffle and all
materials is available as an extra.
The price of the speaker cabinets
(types XL.C-30 and XI.C-22) is
approximately £30 to £40.

Further information and full
details of the complete range of
speaker kits and enclosures can be
obtained from Helme Audio Pro-
ducts Ltd., Summerbridge, Harro-
gate, HG3 4DR.

kggv VOLTAGE FLUORESCENT LIGHT

It now seems to be an annual
event at this time of the year for
industrial relations to become very
strained and an investment in any
form of emergency lighting is a wise
precaution against any power cuts.
With this in mind Electrdnic Design
Associates are now producing an
8W 12V fluorescent lighting kit.

The kit consists of a printed cir-
cuit board. components, pre-drilled
metalwork, clips, end caps. cable,
the tube, nuts and bolts and full
constructional instructions.

The light is ideally suited as a
caravan and camping light, for gar-
age or workshop lighting. as an in-
spection light, and for general home

use. In use the light is reverse
polarity protected and takes
approximately 0-6A from the
battery.

Available from Electronic Design
Associates, 82 Bath Street, Walsall,
WS1 3DE, the cost of the kit is
£3-19 including VAT, postage and
packing. A light diffuser is available
as an extra for 59p including VAT
and p&p

It is only fair to point out that
several of our advertisers also pro-
duce excellent 12V fluorescent light-
ing kits from 8W to 13W.

e

Helme speaker kit type XLK-30

from

8w Fluorescent light
Electronic Design Associates
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Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE
MODULES—now better value than ever

SA35 £5.45 Carriage | % 25Hz-25kHz
%* 0:29%, distortion
35W RMS 25-50v * Noisc—80d8
7 transistors, 7 diodes * S00mV into 20K
SAS0 £6.90 Ca‘rriage * 4-16 ohms
¢ (33 * 5imple wiring
;‘i\r«aln’:ir:il?ss?sd\ilodes % Short and open
. circuit proof
SAIOO £|2.50 Carriage | % Continuously
free rated
100W RMS 45-70V % Top-grade
10 transistors, 7 diodes components

120 watt module complete with built-
in supply—extra heavy duty £22:50 <%

POWER SUPPLIES
UNSTABILISED |[—READY WIRED

PUSS  gudtsm,  £545 g
PUTO  siinny, 845 Cp
[sTABILISES |

PS4S  suauny €445 o
MT45 I;:c:former for £3.50 Ca;ai;ie
Ps70 Suits 2 SA100 £5.45 Ca{rrei:ze
MT70 I;;c:lormer for £4.90 Ca;aipage

N.B. PS70 is not suitable for the SA50

60p
Mk Il STEREO DISCO MIXER £22-50

Carr, 30p
This well tried unit mixes two decks, handles any
ceramic carcridge, and features mic over-ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, bass. treble. Left/Right fade, deck
volume, bass, treble, h/phone select, vol, Mains. Size
174in 3in 4in deep.

Carr,

DISCO MODULE £9-50 <

Thousands sold of this extremely popular mono version.

A mic input may

be fitted using the VA30 (see below).

Low consumption from a 9V battery.

Features the same high standards of reproduction as the Stereo version.
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble,

master vol. Size 12%in 3in 2in deep.

Only SAXON can supply such incredible value for money. T

loudspeaker jacks for '* through '’ connections.
panel mount next to either of the above.
for extra wide range response. Size 12in
at a price you can afford!

3in 24indeep.

3-CHANNEL SOUND-LITE £22:50

power handling. full-wave control, bass, middle, treble AND master controls.
It may be ysed free standing or witl
Also features unique CUT-BACK circuitry

Carr,

30p
his unit features 3kW
Twin

Professional standards

SINGLE CHANNEL Recently reduced in price

! Add 8%, VAT to all orders

to increasing sales,

VERSION  £7°50 {041 1w, Full wave
Carr.free operation
MULTI-PURPOSE MIXERS
M4HL M6HL

. Carr, . Carr,
£19:50 <3 £29-50 o
Featuring multiples of our VA30 module, the M4HL
and M6HLfulfilthe requirements of all clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controls. Input
impedances may, if required, be easily changed,
The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed all types of amplifier. Recommended for their
versatility and high performance, and excellent

value for money.
£3-50

CHANNEL Carr,
VA30 MODULE (rae'e'

¢ 60000
¢ 600000 -
666 000

O 00000000 ODO O

o (o]

Thisis the basic channel module in the above mixers
and may also be used for extrainputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls. requires just a jack and supply
(9-100V)

SAXON

100W of speech and
music-—Two -
separately controlled

CSE inputs. Wide range o d c 3 c c L]
Ioo bass an'cl (r;bled . -
g?tr:'(arc‘:i:.e vy(r:lizey an e @ ﬁ‘ ' 5_“_,3,9_“ g;

COMPLETE case. . Twin outputs.
- Ideal for groups,
AMPLIFIER discos, etc.  Fully i sockets.
£34 0 ;eusa(re;:lma::d excellent value for money.
9 S0W version identical gbws' c'su'gs"ed“. icalin appeara
Carr. free s £29:50 carr. free versionidencicalin app nce.

‘CALLERS AND MAIL ORDE

SAXON ENTERTAINMENTS LIMITED
327-333 WHITEHORSE ROAD « CROYDON CRO 2HS

(Please quote magazine whean ordering)
p.m. — LUNCH 12.30-1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m.

SHOP HOURS: 9 am.-§
24-HOUR ANSWER SERVICE TEL. 01-684 6385. TECHNICAL ENQUIRIES 01-684 0098

Sturdy case, and an actractive facia make this
Hundreds in use by groups,

SAXON 100

Four in&']divid-tlﬂally

controlled FET in-

put stages plus COMPLETE
wide range bass AMPLIFIER
and treble con-

trols. 120w of £53:00

speech and music €., free
output from ‘

twin loudspeaker

SAXON 50
£37-50

Carr. free

SEND 10p FOR OUR NEW 26-PAGE
MANUAL—full circuits and details.
TERMS OF BUSINESS: C,W.0.,C.0.D. or
ACCESS (just send in card number). Send,
50p. for C.0.D.

Please include 8.A.E. with all enquiries,
VAT at 8% must be added to all
orders including carriage charges.
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TUNERS Siion oz ey
Please add £1:05 for P.&P. & Ins. Goodmans Dimension 8 £127 95
. Goodmans Havant SL £44 50
é:‘gﬁ:?A’:Lx 000 3;3: Goodmans Magisters £107-75
Eagle TST152 t33.95 | Goodmans Magnum k2 L £84 85
Metro-Sound FMS20 Mk il 03335 | S0 e st
Ie:emn ;3&%2 P.C.A, Marsden Hall 110F C
eteton . 1l
FANTASTIC OFFER Thorens TD125AB Mk | e11-98 | of T S0 $26.70 | Maraden Hab 200F &
GARRARD SP25 Mk. 1V Thorens Tores ABC t52.08 | Smctar 000 £28.70 | Marsden Hal) 3007 C
: arfedale Denton
PLINTH AND COVER Yv:nscnpmv Saturn with Vesiigal o TUNER/AMPLIFIERS w:arzaga:e g?vedaalm
Garrard SP25 Mx IV rm £63-95 a 1] o O £ [ arfedale Glendale
geck Goldnng GB8GO eose ® 2l tor ne
Cartridge Yegk fin Amstrad 5000 £55-00 AMSTRAD 1C2000 Mk. {!
shed  Plinth Cover AMPLIFIERS goog"‘ans MogLIEfe0 g‘;’ 4o STEREO SYSTEM
(non  hinged) A Please add £1:05 for P &P & Ins. oo amans 190 Module 19220 | Amsirad 1C2000 Mk 1 with increased power
Leads Amstraa Integra 4000 Mk 1l €24 45 25+ 25W amplither Complete with a pair
GLOBAL'S PRICE £19-80 Amatrag 107030 MK G175 | CARTRIDGES Qarrara” Sp2s i - seck . Gao0Can
Carr & ins €1 93 'é’“s”ad‘%%‘ﬁ’ Mg AR ||| Gooeo o) G (G0 G (w Plinth Cover (non hinged) All leads
enson . -
Goldring GBOOH £3-85 a
TURNTABLES e ST20E M t26.38 | Gotoring oo s20 | GLOBAL'S PRICE £80-75
i Goldring G800 £3 40
Please add £1 05 for P.&P. & Ins Metro-Sound ST40 63325 | covre s e 3 a0 Carr & ins £3 30
G 4 SP25 Mk IV Chassis £12-95 | Metro-Sound ST60 £46-75 Shure M75EJ Type €775
e BeeB P C Cant Hinged Sansu AUT0T P.0.A | Snure M75ED Type 2 w6 55 | STEREO HEADPHONES
Cover c47 50 | Sinclair 2000 £29-95 Shure S,uEg £8-10 Please add 42p for P.&P. & ins.
Garrara 86SB Chassis £22-40 | $nclair 4000 £43.95 | Shure M3 £2:99 | o4 ESP 6 £4560
Garrard 401 Chassis ¢32.00 | Teleton GA202 £30-50 | Sonotone 9 TACHD £1-30 | kossESP S £61:10
Goldring 101 Mk 11 P C G800 £22.50 | Teleton SAQ2068 £23.95 PEAKERS Koss K7 11 Red Devil £9-55
Goldring GL75 P C GBOO £39.15 | Teleton SAQ307D c27.20 | S Koss K6 £11.15
Goldring GL.78 P C G800 £43.95 Add £1-82 P. &P & Ins. per palr :g:: :g L727E gl:gg
£63-50 K
Conearpiizn p'o a | COMBINATION UNITS Amatrad 2500 tesg0 | kOS2I E1Thsd
Sansu SR 212 P.O.A. | Please add £1-10 tor P.&P. & Ins. Celestion goumy - ;t;‘g :: Koss HV1 LC €22 50
Th TD125 Mk | £€72-25 ( 3 . Celestion Ditton 10 Mk i K K PRO 5 L 2585
orens . R (e ) el 3t as | Ceteston pton 15 €65-50 | Koos K7 11 Black L25k0s
oo magsicompact . Celestion Daton 25 £129-95 | Sennneiser HD&14 £10.75
Goodmans Compact 1-10 (Teak £191.00 Celestion Ditton 44 £108-45 Sennheiser HD424 £15.55

PORTSMOUTH : HEARACILITIES
Tivals Shepping Centre 328 Edgware Road. W2 12 London Road, Notth End p[ﬁ\hy“‘:lf‘AEl"{;R‘lﬂuNLy
1536 Coventry Road Yardley Tel 01 262 3847 Tel 0705 58321 MAIL DRDERS
Tel 021-706 9949 174 Pentonville Road N1

Il!l I’ TO $J4PENTONVILLE
[ ESSEX | Tel 012781768 T ROAD LONDON NI
[y 4 High View Parade 120 Notting Hull Gate W11 LG (ADES Qrder with conlidence
Redbridge Lane East Tel 012291437 Tel 0734 595331 Send Postal Order
A Woodferd Avenue fltord 50 Stamtord Hill. N16 WATFORD Chegue. Money Order.
L3 Tel 01-550 1086 Tel 01-806 4699 105 St Atbans Rd. Tel 39832 Bank Draft. Giro oc
Cash by Reg. Mail

FULL 12 MONTH AFTER SALES SERVICE : : : PLEAS 2
T D GO B O U e NO HIDDEN PRICES AT GLOBALJN PERSONALCALLERS VERY WELCOME! [l THEASE MOTEA! Chenses

products purchased at any branch parts and labour AUDIO - ALL OUR PRICES ARE o;‘;‘:‘:z’;ﬂv”rl“g”"y‘;:‘A'N! ;" THE BOOK! Bank Draft or Gro fo be
abSOIU(B)y EREE SH0WN WITH VAT 'NCLUDED LATE NIGHT FRIGAY DPEN UN:’H"’;pmspm e dean‘e s

SANYO 2W Audio I.C. Amp ——
LA4031P PRACTICAL

ELECTRONICS

when replying to
ADVERTISEMENTS

Ex-stock

24 HOUR SERVICE

igita) Clog]
s

SPACE RESEARCH
BRINGS fOU A
DIGITAL CLOLK ~

PRICES (inc. VAT and P & P)

1 off £2.125 2 for £3.79
3 for £5.41 4+ for £1.62 each.

VCC —13.2V WTH NO MOVING =
. MRTS - FOR You TO 8uitD
Gain — 30 dB KIT O All components, including P.C.8. designed tor
easy home assembly. Bright and clear digits. Tough AB.S.
O/P - 2 W (4 Ohm |°ad) plastic case with contrasting front panel

PRICE £23-00 plus £1 84 VAT Tota! £24-84 inc post/pkg

Only our advanced design techniques make this 1ow price
possible. Kits are tested before they leave us and are
covered by the P E.A. money-back quarantee.

- mn e o wn —
rPIease send me deta:ls of your 1

- - -
fock kits
Guest Distribution e |
Send cheque or P.O. with order to: Vapomess |
Redlands, Coulsdon, Surrey. CR3 2HT. United Kingdom. PIETAR ] : !
Tel: 01-668 7151. 35 High St, WELWYN, |
Herts. AL6 9EE L_—-——-—J
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t. 2
@ Bﬂ |B@MM§@D\':| H@ EIEE tr“nlcs 56, Fortis Green Road London. N10 3HN.
telephone: (01-883 3705

} Nuts, Bolts etc, ) . electronics R JIRTR lectramics 7luamm
o -——rw | B "2 ‘ :
BELIISIGTS electraics uners  BULLISIE electronics TR\ |
| | i,
L8 TS - BURILASTIE electrosics
U s cectrans weizio ectrames |
= 7 mv.ug‘ Pharse-tockec [iiifisiyE electrosics  inducters E ﬂ ’
ola, an 1€ to demodulate pomo ’t."o D‘ u-cn...m;mw“mm.'mu :
‘ GHROMASONIG lml  mem

S —_—

o
BIESIE  electranics _ Vereboard ’

B H & ; |
e LT
[ Price

CPTC CIFFIERS 2349 199

- 10 RED =
10 GREEN () Fpe0 e39
All Common Anode; Leh Hand Decim Poin 10 YELLOW ! £7.99

Character Height 0.3* 10 WHITE £339

R‘p ( Led 7) 02 ”di'lhefel' - Mlep‘.’o .’iz‘ Free snap-on plastic rerainer with each order

CREEN ( Led18)
YELLOW ( Led 21) 10 RED £2.39
10 GREEN r3 £399

10 YELLOW £5.99

Pl
5 for £295 0175" diameter — 1092 size

OVERSEAS CUSTOMERS DEDUCT ONE ELEVENTH!

|\ N ] YRY
‘rj‘l IN(‘IJIJS‘I ‘7]1 l)l{l(‘l‘ s‘ Yl IBCICEOI YR REGRE S T
/ N z 4 s Bak R&R On U.K.Orders 15p.,- Overseas Orders.at Cost
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PE SCORPIO Mk 2
ignition system kit
new from

ELECTRO SPARES

* 6 OR12VOLT
*+VE AND - VE GROUND

Here's the new, improved version of the original PE Scorpio
Electronic Ignition System ~ with a big pius over all the other
kits - the PE Scorpio Kit is designed for both positive and
negative ground automotive electrical systems. Not just +ve
ground. Nor just —ve ground. But both! So If you change cars.
you can be aimost certain that you can change over your

PE Scorplo Mk. 2 as well.

Containing all the components you need, this Electro Spares
PE Scorplo Mk. 2 Kt is simply built. using our easy to follow
instructions. Each component is a branded unit by a reputable
manufacturer and carries the manufacturer's guarantee. Ready
drilled for fast assembiy. Quickly fitted to any car.

When your PE Scorpio Mk. 2 is instailed, you instantly benefit
from all these PE Scorpio Mk. 2 advantages:

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

Y More power from your engine % Longer spark plug life

% No more contact-breaker burn.

Electro Spares prices:

Deluxe Kit only £11.50 inc. VAT and p & p.
Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or 12V system.

Send SAE now for details and free list.

e T A S TR T S I R L ETIET
FM VARICAP STEREO TUNER

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

Bl 2 e
‘GEMINI" STEREO AMPLIFIER

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

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

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

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

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

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

VAT and p & p.

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

Y Full constructional data book with specification graphs,
fault finding guides, etc. 55p plus 4p postage.

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

ELECTRO SPARES

The Camponent Centre of the Naith

288 ECCLESALLRD.. SHEFFIELD S118PE(D)
Tel:Sheffield (0742) 668888
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REVERSIBLE

ASSEMBLY FRAME

| FOR PRINTED CIRCUITS
. Simply assemble, turn over and solder

| S—

[

vc Fully adjustable foam cover

v Also ideal for
repairs and retouching

¢ Takes one or more circuit boards

This apparatus allows
fast, neat assembly of single
circuit boards, or several
smaller boards at a time.

You just insert the circuit
boards between the holding
bars, assemhble components,
clamp down the foam cover,
invert the frame, then cut
and solder connections.

Our special magnetic locking
system ensures that com-
ponents stay firmly in place.

Indispensable for any
circuitry laboratory, repair

For full details, please contact:
Special Products Distributors Ltd.,
81 Piccadilly, London W1V OHL.
Telephone: 01-629 9556.

shop, or production line use.
Available in two sizes:

Max, JA 500-220x 170 mm.

area JA 1000 -370x 170 mm.

PC. ETCHING KIT

Contains ferric chloride. 100sq.in
copper clad board, DALO etch resist
pen. abrasive cleaner, etching dish
and Instructions. all for only £3-30.

FERRIC CHLORIDE

Anhydrous technical quality to Mil-
spec- in 1lb double sealed packs
1lb 80p; 3ib £1-65; 10Ib £4-45.

VEROBOARD
100sq in assorted sizes and pitches
(no tiny pieces) £1:10.

3W TAPE AMPLIFIERS

Polished wooden cabinet 14 x 13 x 9in
containing a sensitive (20uV) 4-valve
amplifier with tone and volume con-
trols. Glves 3 watts output to the
7x4in 3N speaker There is also a
non-standard single motor tape deck
Supplied in good working condition
with circuit. Standard mains opera-
tion, £4-50. Suitable cassettes. £1-10.
Spare head, 30p. Tape (ex-computer),
75p. Amplifier (2 x ECC83, EL84, EZ80)
complete and tested with speaker. £3.

SLOTMETER

Ex-Pay TV, takes 10p pieces. has
3-digit mechanical counter, a coin
counter, Sangamo Weston impulse
movement, nylon gearing, switch,
otc. Only £1-20.

RESISTORS AND CAPACITORS

500 assorted new resistors, £1-40;
200 poly. mica. ceramic. etc.. capaci-
tors, £1.

LEO #11 COMPUTER

Paper tape readers, Ampex TM2 }in
tape decks, card readers, Analex
41000 line printers. IBM type-
writers plus software. All avallable
late-October

UNISELECTORS
25 way. 4 bank Inc. one continuous.
100 coil. Ex-equipment in good
condition. £2-50.

7ib BARGAIN PARCELS

Hundreds of new components—pots,
capacitors, resistors. switches plus
P. boards with transistors and
diodes. locads of odds and ends.
contents always changing as new
goods come in. Amazing value at
£2-30.

P.O. AMPLIFIER UNIT

Contained in steel case 5} x5x34in
are 2x GET116 transistors on heat
sinks. 3 pot cores, 2 30V zeners, 4
audio transformers, 1% resistors and
caps. With circuit diagram. £1.

COMPUTER PANELS

3lb asstd £1-40; 7Ib £2-6%; 56ib
£15. Pack containing 500 components
with at least 50 transistors 95p. 12 high
quality panels with power transistors,
iCs and trimpots, etc., £2-50.Thou-
sands of boards at shops for callers

VERSATILE POWER UNIT

Contains mains transformer. 2A ther-
mal cut-out and bridge rectifier
Will glve 1-7-10-5V output with 2
extra capacitors (provided), £1-20.

MISCELLANEOUS
Transformer. mains pri.. 16-0-16V
with 9V tap at 1}A sec . £2. 40uF 150V
paper capacitor. 60p. 0 1r.p.m. motor
with cam and microswitch, £1-30.
0-2r.p.h. motor, £1.

ALL PRICES QUOTED INCLUDE 8% VAT AND MAINLAND CARRIAGE

GREENWELD ELECTRONICS (PE8)

Mail Order Dept., wholesale/retail shop: 51 Shiriey Park Road,

Southampton (Tel 0703 772501). Also callers at: 21 Deptford

Broadway SE8 (Tel. 01-692 2009), and 38 Lower Addiscombe
Road, Croydon (Tel. 01-688 2850)
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NEW IMPROVED

;
4
AL Al iy
NO BATTERIES
NO WIRES

Made
to Brit.

Satety &
Telecom. 8tandards, Bupplied with 38-core wire.
Just plug into power socket. Ready for use. Crystal-
clear communication from room to room. Qperates
over a i-mile range. OnfOff switch, Vol. control.
Useful as office intercom, baby alarm, invalids-
No G.P.O. licence reqd. Full price ref. if returned in
10 days. 12 months service guarantee. P. & P. 60p.

NEW! AMERICAN TYPE CRADLE

Latest transistorised Telephone Amplifler with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efliciency
in oftice, shop, workshop. Perfect for --conference’
calls: leaves the user’s hands free to make notes,
consult flles. No long waiting, saves time with
long-distance calls. OnfOff switch, volume. Direct
tape recording model at £12-95.

P. & P. 48p. 10-day price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PE1l)
189 KENSINGTON HIGH STREET, LONDON, W.8

-N-T-E-R-L-0-G-K-I-N-G
IC STORAGE

Newest, neatest
system ever
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
1D and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (5ins x 2}ins X
2}ins). £2 DOZEN.

DOUBLE UNITS (2D) (5ins X 4fins X
21ins), £3-50 DOZEN.

TREBLE (3D) £3-50 for 8.

DOUBLE TREBLE 2drawers, inoneouter
case (6D2), £4-90 for 8,

EXTRA LARGE SIZE (6D1) £4-50 for 8.

PLUS QUANTITY DISCOUNTS!
Orders £15 and over DEDUCT 5%, in the £

Orders £30 and over DEDUCT 749, in the £
Orders £50 and over DEDUCT 109% in the £

PACKING/POSTAGE/CARRIAGE: Add 40p
to allordersunder £10. Orders £10 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to total remittance

Dept. PE11), 124 Cricktewood
M‘g@ﬁ% ! eB‘r)ca(iwa I N.w.2

y. London,
Tel 01-450 4844

-
SPEAKERS

Baker Group 25 3 8 or 15 ohm
Baker Group 35 3. 8 or 15 0hm
Baker Group 50 12 8 or 15 ohm
Baker Deluxe 12in d/cone

Baker Major 12in d/cone

Baker Regent

Baker Superb

Baker Auditorium 12

Celestion MH1000. 8 or 15 ohm
Celestion PST8 tor Unilex
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G15C 8 or 15 ohm
Cetlestion G18C 8 or 15 chm

Coral 6¢in d/cone roll surr 8 ohm
Coral 8in d/cone roll surr 8 ohm
£MI 13in - 8in 3. 8 or 15 ohm
EMI 13in > 8in 150 d/c 3. 8 or 15 ohm
EMI 13in > 8in 450 t/tw. 3. 8 or 15 0ohm
EMI 13in x 8in type 350 8 or 15 obm
EMI 13in x 8in 20W bass

EMI 64in 93850 4 or 8 ohm

EMI 5in 38132CP 8 ohm

EMI 8 x 5d/cone. roll surr 10W
EMI 2;in tweeter 97492AT

Eagle DT33 30W tweeter

Eagie HT15 horn tweeter

Eagle CT5 cone tweeter

Eagle CT10 tweeter 8 or 16 ohm
Eagle MHT10 horn tweeter

Eagle crossover CN23. CN28. CN216
Eagle FR4

Eagte FR65

Eagle FR8

Elac 9 - §59RM109 15 ohm. 59RM114 8 ohm
Elac 63in 6RM171 dic rofl surr
Elac 64in 6RM220 d/cone

Elac 4in tweeter TW4

Elac 10in d/cone 10RM239 8 ohm
Elac 8in BCS175 3 ohm

Fane Pop 15W 12in

Fane Pop 252 25W 12in

Fane Pop 40W 10in

Fane Pop 50W 12in

Fane Pop 55 60W 12in

Fane Pop 60W 15in

Fane Pop 100W 18in

Fane Crescendo 12A 100W 12in
Fane Crescendo 12B bass

Fane Crescendo 15in 10CW

Fane Crescendo 18in 150W

Fane 8017 8in d/c roll surr

Fane 807T 8in d:c roll surr

Fane B0BY Bin d/c

Fane 701 twin ribbon horn

Fane 910 horn

Fane 920 horn

Goodmans 8P 8 or 15 ohm

WILMSLOW

AUDIO

THE Firm for speakers!

Goodmans 10P 8 or 156 ohm £5-30
Goodmans 12P 8 or 15 ohm £12-95
Goodmans 12P-D 8 or 156 ohm £16-75
Goodmans 12P-G 8 or 15 ohm £15.75
Goodmans Audiomax 12AX 100W £39:65
Goodmans Audiomax 15AX £42-00
Goodmans t5P 8 or 15 ohm £21:00
Goodmans 18P 8 or 15 ohm £36-00
Goodmans Midax 750 £16-00
Goodmans Axent 100 tweeter £7:25
Goodmans Audiom 10C 12in £12-00
Goodmdns Axiom 401 12in £17-25
Goodmans Twinaxiom 8 £8-25
Goodmans Twinaxiom 10 £9-00
Kef T27 £5-25
Kef T15 £6-00
Kef B110 £7-00
Kef B200 £8-00
Kef B139 £12-75
Ket DNE £2.00
Ket DN12 £4-50
Ket DN13 £2-75
STC40C1G super tweeter £6-19
Richard Allan CG8T 8in d.c r/surr £6-35
Wharfedate Super 10RS/DD £9.80
24in 64 ohm. 70mm 80 ohm. 70mm 8 ohm £0-65
271N 75 ohm £0 50
7in - 4in 3 or 8 ohm £1-40
8in < 5in 3 or B ohm £1-50
10in x 6in 3. 8 or 15 ohm £2-30

SPEAKER KITS

Baker Major Moduie each £10-75
Fane Mode One each £9.90
Goodmans DIN 20 each £9.75
Helme XLK25 pair £11.00
Hetme XLK30 pair £14-95
Helme XLKS0 pair £39-95
Kefkit 2 each £23-50
Kefkit 3 each £34.00
Richard Allan Twinkit each €8-95
Richard Allan Triple 8 each £13.75
Richard Altan Triple each £19-95
Richard Attan Super Triple each £23-75
Whartedale Linton 2 kit pair £19-25
Wharfedale Glendale 3 kit pair £34-50
Wharfedate Dovedale 3 kit pair £52-50

PA/DISCO AMPLIFIERS

{carr and ins £1)

Baker Major 100 watt £49.75
Linear 30/40 £30-00
Linear 40/60 £35-00
Linear 80/100 15975
Linear 100 walt slave £44-00

Eagle PA range in stock—ask for catalogue

FREE with speaker orders over £7

Hi-Fi Loudspeaker Enclosures book
Alt units guaranteed new and pertect. Prompt despatch. Carriage and packing speakers Job each. speaker kits 75p

each (£1-50 patr). tweeters and crossovers 20p

Send stamp for free booktet

Choosing a Speaker

ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO (Dept. PE)

Loudspeakers: Swan Works. Bank Sguare. Wilmslow, Cheshire. SK9 1HF
Discount Radio. PA. Hi-Fi: 10 Swan Street. Wilmslow
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The

assettes ‘G-

buy!
Agfa Low Nolse Cassettes ceo a7p c1°80 s
AT LESS THAN HALF PRICE! | cs0 sop £z48 | ca0s
C120 63p £3-10 £6_20

1 5 10

AGFA HIGHDYNAMIC SUPER | &5 ¢8| » = || BE
c120 99p £4-90 £9 80
AGFA STEREO-CHROM - . =l e
CHROMIUM DIOXIDE | &8 21708 | ©s 38 | €0 a0

SAME DAY DESPATCH P. & P. 15p per order

WILMSLOW AUDIO

(DEPT. PE)

10 SWAN STREET, WILMSLOW,

CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes-—send stamp for list

1007
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Telephone
Corner

OMPLETE TELEPHONES
NORMAL HOUSEHOLO

Only 99p

TELEPHONE DIALS

P.&P.
45p each

\

Electronic Transistor
Com Iete Kit
Ignition £6-60 <™

incl.

P. &P. Ilp
Ready built and tested unit£9:-90incl. V.A.T.
Now in kit form, we offer this "up-to-the-
minute'’ electronic ignition system. Simple
to make, full instructions supplied with thesé
outstanding features. Transistor and con-
ventional switchability, burglar proof lock-up
and automatic alarm, negative and positive
compatibility.

Standard Post Office type. Guaranteed in

Extension Telephones.
P.25

Ideal for children's
toys, 70p each. P. & p.

Only working order.
25 POST & PACKING |6,

Tested and

ﬁuaranteed
Paks

B79

IN4007 S5i1. Rec. diodes.
4 0P| s oasee S0
[:1:1] Reed Switches, |” long #” Z
|0 dia. Highspeed P Q. type 50P
H35 Mixed Diodes, Germ. Goid
100 bonded. etc. Marked and soP
Unmarked
H38 Short lead Transistors,
30 NPN Silicon Planar types SOP
H39 integrated circuits 4 gates
6 BMC 962. 2 fiip flops BMC 945 S0P
H4l BDI131/BD132 Complemen-
2 tary Plastic Transistors SOP
Hé5 40301  Type NPN Sil.
4 transistors TO-5 can comp. sop
to H66
Hé6 4 40362. Type PNP Sil. tran- SOP

sistors TO-5 can comp. to

=== Unmarked
Untested Paks

Germanium Transm(ors
50 PNP, AF and
150

Germanium Dlodes
200

B66 SOp

50p

Min. glass type

Transistors, manufacturers’
rejects, AF, RF, Sil. and
Germ

Siticon Diodes DO-7 glass
equiv. to QA200, OA202
Sil. Diodes sub. min.

IN%14 and IN916 types
BY126/7 Type Silicon Recti-

883

B84 |00

100

50p
50p

B86

H20

T

7

20 50p

fiers | amp. plastic. Mixed
volts
Power Transistors, PNP,
Germ. NPN Silicon TO-3
Can

H34 |5 50p

He7

New X Hatch

Our new vastly improved Mark Two Cross
Hatch Generator is now available.
Will align the colour guns on a colour TV
receiver. Featuring plug-in {Cs and a more
sensitive sync. pick-up circuit. The case |s
virtually unbreakable—idealfor the engineer’s
toolbox—and only measures 3in X Sfin X 3in.

Tcony £9°95 o £TTh

(includes P, & P. but no batteries)

LM 380

) AUDIO IC

We have just received a large consignment of
LM3B0 ICs. These are specially selected to a
higher grade and are marked with the num-
ber SL60745.

This fantastic little 3w audio IC only requires
two capacitors and two potentiometers to
make an amplifier with volume and tone con-
trol. The quality is good and has to be heard
to be believed.

Our special £1 each

price

Over 1,000,000 ¢
Transistors

in stock
We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue.

complete with data
and projects book

Our very popular 4p Transistors

' PNP Silicon Alloy, TO-5 can.

B’* PNP Silicon, plastic encapsuiation.
PNP Germanium AF or RF

NPN Silicon plastic encapsulation.

TYPE "G NPN Silicon, similar ZTX300
range.
TYPE '""H PNP Silicon, similar ZTX500
range.

3819N Channel FET's plastic
case type.

8 retavs ror £1 777"

Make a rev counter

for your car

The "TACHO BLOCK'. This encapsulated
block will turn any 0'ImA meter into a
linear and accurate

rev. counter for

any car with

normal coil each
ignition system.
—~

> 3

Lt L. ] - L _J .
-

1008

TV Tllll'l'élll': Units

Brand new by a famous
manufacturer
Data ied £2°50

N\

Plastic Power

Transustors

NOW IN
TWO
RANGES

These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
ingly low prices of all time. We have been
selling these successfully in quantity to all
parts of the world and we are proud to offer
them under our Tested and Guaranteed
terms.

Range | VCE Min. I5 HFE Min. I5

1-12 13-25 26-50
40 watt 20p pr 16p
90 watt 24p 20p
Range 2 VCE Mm 40 HFE Mln 40

=12 13-25 26-50
40 wartt JOp 28p 26p
90 warct 3I5p 33p 30p

Please state NPN or PNP on order.

HIGH-SPEED MAGNETIC COUNTERS
4 digit (non-reset) 4 x | x |”30p.

INTEGRATED CIRCUITS. We stock a
large range of 1.C.s at very competitive prices
from 10p each). These are all listed in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available.
This fantastically detailed conversion cal-
culator carries thousands of classified
references between metric and British {(and

S.A) measurements of length, area,
volume, liquid measure, weights, etc.
Pocket Size. 15p, Wall Chart, [8p.

LOW COST DUAL IN LINE I.C. q

OCKETS

Now new low
profile type.

14 pin type at |5p each
16 pin type at 17p each

BOOKS

We have a large seiection of Reference and
Technical Books in stock, details are in our
latest catalogue, send for it TODAY using
the coupon below.

N.B.—Books are void of V.A, T,

Our famous P1Pak

is still leading in value

Full of Short Lead Semiconductors and
Electronic Components, approx. (70, We
guarantee at least 30 really high quality
factory marked Transistors PNP and NPN,
and a host of Diodes and Rectifiers mounted
on Printed CircuitPanels, Identification Chart
supplied to give some information on the
Transistors.

Please send me the FREE Bi-Pre-Pak Ca(alogue.
i enclose large S.A.E. with 5p stamp

Please add V.A.T. at Current Rate

MINIMUM  ORDER 50p. CASH WITH
ORDER PLEASE. Add I5p post and packing
per order. OVERSEAS ADD EXTRA FOR

POSTAGE //'
BUY THESE GOODS WITH ACCESS %
7
. / /’/
ROAD O A
O D (070 46344
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and make no mistake

KAMODEN 360 MULTIMETER
ggﬁ mmvn
100k

AC 10koth
5" mirror scale,
overload protect-
ed. Rai : 0.5,
2.5/10/50/250/
1000V DC. 5/10/
50/25071000V

AC. Current:
0.01mA/0,5/5/50/
500mA/10A,
Resistance: 0.1/
11
M
10/100M ohms.

Dec
+62dB. Bltttfguopavaud Size: 180 x
140x BOmm pplied complete with,

OUR PHICE £17.50

P & P 40p

30. DOOopv DC
15.000 op:

6/3/1 5/00/300/600/

1200V.0C.6/30/ |
120/600/1200V. AC./
DC Resistance x 1.
x10, x 100, x 1000
(500 centre scale)
OC Current 30uA/ ?
3/30/600mA. —20t0 +53dB

OUR PRICE £8.95 P& P30p
MODEL AF.105 VOM

50,000 opv. Mirror
scale. Meter
protection.

0/ 3/3/12/60/120/
300/800/1200V DC.
0/6/30/120/

AUDIOTRONIC Madel ATM1
Tap value 1,000
opv pogket multi-

0/10150/233' 1,000
volt AC and D
DC current 0- 1mA/
00mA. Resistence:
0/150k ohms.
D.cnball —10 to
90 x

GO x Zﬂmm
Complete with

test leads,
OUR PRICE £3.25

P&P 15p

HIOKI 730X
30,000 opv. Over-
load protection.
6/30/60/300/600/
1200V DC. 12/60/
120/600/1200V AC.

60/uA/
30mA/300mA.
2K/200K/

2 Meg Ohm.

“10to - 63dB.

OUR PRICE £7.50
P&P 30p

U4324 MULTIMETER

AUDIOTRONIC Model ATMS

Jewel movemant,
artractively moulded
case with adgwise
oh ms od]unm-n

03/15/150/
300 12

(2500031\!) 0-6/30/

{5000 opv). 0-300
uA/0-300mA DC.
Resistance: x 10 &
x100. — 10 to +16dB.
Supplied with banorv
test leads and d
booklet. Size: 121 x 73 x 29mm.

OURPRICE £3.95 rPar20p

High over-
0btope. A
V. Rai
0.6/1. 37812/30
60/130/600/ 1200

/600
Current: 0.06/0.6/
6/60/600mA/3A DC.
0.3/34:304300mA/
25/500 ohms/0.5/5/50/500k ohms/5
Mgohms. Decibels: —10 10 HZGB Slu
167 x 98 x 63m

HIOKI 750X VOLT- OHM
MILLIAMETER P

43
5/3/8’12/30/60/150/
300/600/1,200V D!
—3/6/15/30/60/120/
300/600/1 200
Current: 0-30/ A/
'I 5/3/15/30/150/300
A/6/12A. Resistence:
0 3/300k/3/30Mohm:
to +17dB. Output: —
0 3/6/15/30/60/120/300V ccur
oC, ¢ C Sensumtv
50,000 opv DC, 50 .4 incl
maeter. Built m pvolecllon Size: 57 x
102 x 153m

OUR PRICE £11.95

P&P 40p

TMK MOOEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input, 26
ranges. Large 4%
mirror ::all Size:
al391117)(60mm.

g 300V RMS AC.
DC currom 0 12—
12mA. Resistence

g 2000MOhms. Decibets: —20 to
+51dB. Supptied compiete with leads
and instructions.

OUR PRICE £18.50

P&P 20p

300/600/1200V DC.
0/30uA/8/
60/300mA/
12Amp, 0/10K/
1m/10m/100

Meg Ohms. -20to + 17dB.

QUR PRICE £12.50 PeP30p.
LB3 THANSISTUH TESTEH

battery.
Instructions supplied.

OUR PRICE .
£3.95 pap20p

TMKMOOEL TW50K

46 ranges, mirror
sscnls /V DC

25/
0 25/1 25/2 5/5/10/
25/50/125/250/
500/1000. AC Vol
1.5/3/5/‘0/25/50/
125/250/600/

000. DC current

late with test Inds spare dlodn and
instructions.

OUR PRICE £9.25 P&P 30p

MODEL TH12
20,000 opv. Overload
protection, Slide

/.
SOuAI E/250mA D
0/3k/30k/300k13 Mqohms. ~20 to

OUR PRICE £5.95 P&P30p

HIOKI 720X VOM
A v =

OUR PRICE
£5.97
P&P 30p

20.0000pv. Ranges:
75mV/Z 5/10/25/
100 000

0.5/2.5A AC‘ Resist-

nc

ohms. Si x 110 x 84mm. Sup-
plied comple!e wnh leads, crocodile
clips and steel carrying case.

OUR PRICE £8.75

P&P 30p

/50uA/2.5/5/25/
/250/500mA/S,
A. Rnlstor\ce
Ok/100k/1 Meg/

Meg ohms. —20 to +81.5dB.

OURPRICE £12.50  paP 20p

TMK 100K lAB TESTER
100,0000pv. 6

scale. Suzzer

short circuit check.
Sensitivi |00 000

000"
AC. 3/10/50/250/
500/1000V OC.
current 10/100u.

A/

1k/10k/100k/10 100

Decibels: —10 toM.gdB.
ize:

with carrying handle.

x m.
OUR PRICE £19.95

P&P 30p

LB4 TRANSISTOR
TESTER

Tests PNP or NPN
transistors. Audio

batteries, Complete
with instructions etc.

OQUR PRICE
£4.50 P&P 20p
Y4341 Multimeter &
Transistor Tester
Guaricss ,.1?." o
anges: 0.3/1.5/6/
30/60/150/300/900V

HIOKI MODEL 700X
100 v. Overload
otection. Mirror scale.
3/0 6/1.2/1,5/3/6/
12/30/80/‘20/300/ .
00/1200

v DC.
1.5/3 6/12/30/50/150/
300/600/1200V
15/1&1A/3/6/30/60/

500mA/6/12A OC.
2k/2|)0k+/éM/20MOhm:.
1

2010 .
OUR PRICE £14.95

P&P30p

370WTR MULTIMETER

Fnlunxzékgo:ouvum
ranges. 20, v.
0/’6?;72.5/ 10/5?)‘/’
250/500/1000V
0/2.5/10/50/250/

500/1000V AC.
0/50uA/|I10/|00

ac. 0/5k//5(4k/500k/
5 Mog/50 M

D.cibals: -58 10 +62dB.
OUR PRICE £19.95  pap 30p

oC.1 5/7 5/30/150/
300/750"
(‘;nrint 0 (5/0 8/

00mA DC.
3/3/30/300"1A AC.

Resi: 0.08/

6/?J5/20/80/2W|( ohms/2 Moh:
Battary operated. Supplied complcn
robes, leads and steel clrrvmq
ize: 115 x 215 x 90mm

OUR PRICE £10.50

P&P 30p

S100TR MULTIMETER
TRANSISTOR TESTER

MODEL PLA36

V4312 MULTIMETER
extremely sturdy
instrument for

goner:l electrical

0 0. 3/1 g% 5/30/
60/15 / 00/ 00/
900V 75mV.
0/0.3/1 5/7 5/30/
60/1 50/ 300/600/

200V

| 5/6/15/150/60/
00mA/1/1.5/6A

DC 0/1.5/6/15/

60,1 A

d /600mA/
1.5/6A AC. 0/200/3k/30k ohms. DC

accurscy 1%. AC 1.5%. Knife edge
pointer, mirror sulo Complete with
sturdy metal carrying case, leads and

20.000 opv DC.
8000 opv AC.
Mirror scale
6/3/12/30/120/
6800V DC. 3/30/
120/600V DC.
50/600pA/60/

600mA.
10/100K/1 Mcg/‘lo Meg Ohm.
to - 46d

DUR PRICE £6.97

P&P 30p.

OUR PRICE £10.25 PpePs0p

Model HT10084 MULTIMETER

Overload protected,

KAMODEN 72.200 Multitester

100, v, Mirror
scale. Overioad

High
tester. 200, 006 opv
Overload pvonctod

l
a
/\20/600/
00V DC. 0/3
o 0/300/1 1200

0/12.
0’6368 OIZkIZOOk/
2 Meg/200 Megohms.

QUR PRICE £22.50 Pp&P 30p

0/0,12/
6 s/:m 2/3u/1 zo/
0/6/30,

onom Meg/

-20 to +50¢B
0.01-0.2MFD
Transistor testar measures Alpha, Bets
and ICO. Complete with instructions,
batteries and leads.

OUR PRICE £19.95

9.5uA Mater with
mirror scale. Sensitivity |
1oow. Polamy chany
: 0.5/2.5/
1-/50/250/ 00/1,000
Valts OC. 2.5/10/50/
250/1,000 Volts AC.
OC resistence’ 0— 20/
200k/2/20 Meg. oh
DC current:— 10/250uA/2 5/25/250
/10A. AC current:—0—10A,
. Operates from 2 x 15V
batteries. Size: 180 x 134 x 79mm,

OURPRICE £17.50  par a0p

shock proof circuits. r #

04323 MULTIMETER
20,0000pv. Simple . —
unit with sudio/IF | -
oscillator. Suitable
for general receiver |

tuning. Ra 3
0.5/2.5/10/50/250/ '
500/1000V DC.
2.5/10/15/250/500/1000V AC. 0.05/

0.5/5/60/500mA DC. Resistance:
x 10, x 100. x 1,000, x 10,000 {500,

50002, 5k(2. 50k() centre scaie)
Battery operated. Size: 160 x 97 %
40mm. Supplied in carrying case com-
plete with test leads.

OUR PRICE £7.70  rapaop

Practical Electronics

U91 Clamp VOLT
AMMETEB

For measuring AC volt-
age and current without

breaking circuit. Ranges:
AC, Current:

ccuracy 4%. Si

x 36mm. Complete
with carrying case, leads

and fuses.
OUR PRICE £13.50

MODEL AS.1000 VOM
100.000 opv. -
Mirror scale.
Built-in meter
protection.0/3/
12/60/120/300/
600/1200V DC.
0/6/30/120/300/
800V AC.0/10uA/
6/60/300mA/
12Amp. 0/2K/
200K/2M/200 Mag
Ohm. - 20to - 17dB”

DUR PRICE £17.50

P&P 30p.

u431? mu LTIMETEH

High sensitivity
instrument for field /—\
and laboratory work.
& ont
0 5%/10/25/50/1 00/250/500/1000
5/2.5/10/25/50/100/250/
/ OOOV AC. Currlnl S0uA/0.5/
1/5/10/50/250mA/1/5A DC 0 25/
0.5/1/5/10/50/250mA/1/5A
istance:  0.5/10/100/200 ohmn/ll:!l
30/300k ohms. Decibels: —5 to +10dB
Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case com-
plote with leads.

OURPRICE £16.50 paraop

CIs PULSE OSCILLOSCOPE

3 i
circuits. VERY AMP
Bandwidth: 10MHz.
Snmmvnty n 100k Hz
RMS/mm: 0. -25

Scmmvttv 2y 100kHz
: 0. 3—25
Prmt mmud
1—-3000ussc. Fvn mnnmq 20—-200
kHz in nine ranges. Catibrator plpl.
220 x 360 x 430mm 115-230V AC.

OUR PRICE £43.00  carr. paid

RUSSIAN CI16 Double Beam
0SCILLOSCOPE

MODEL 500

30,000 opv with

ovulo-d pvot.ct
Mirror sc.

0/0 5/2 5/10/25/

|000V DC
0/2.5/10/25:100/
250/! v
AC. 0/50uA/5/50/

500m A
0/60k/6 mcnIGO mmhms
OURPRICE £1395  carr. pad

Leather case for above £1.75

November 1974

MODODEL C7202EN —
20.0000.p.v DC

10,0000.p.v. AC

Mirror Scale.

6/25/50/250/500/

1000/2500 V. DC.
10/50/100/500/1000

V.AC. DC Resistance
x 10, % 1000 (3002
centrescale) DC
Current 50uA/
25mA/250mA. —20
to +68dB.

DUR PRICE £6.50 P& P 30p

'MODEL U4311 Sub-standard
Multi-range Voit-Ammeter
Sensitivity 330 _
Ohms/Volt AC

and
Accuracy 0.5%
DC. 1% AC.
Scale length:

A AC.
/151 BOOI750mV/| 5/3/7 5/15/
30/75/150/300/ 50V /750mV/
/3‘ /7. 5/15/30/75/150/300/750V
utomatic ci

ut out device. Supp-
Vied compl ith test leads, manual
and test cartificates.

OUR PRICE £52.00 &P sop

5 MHz pass band.
Separate Y1 and Y2
plifiers. Rectang

Calibrated tri
sweep from 0.
to 100 miHi- uc/-:m
Froe runnmg time

3-. 50Hz~ 1MHz,
uitt-in Ilml base

with all
and instruction manual.

QUR PRICE £87.00  carr. paid

ALL PRICES

EXCLUDE VAT

SWR METER Modet SWR3

nvmgth meter. Accuracy
5%, Impodu\c. 52" Indic-
ator 100uA DC. Fult

xcale 5 section co"mlb!-
mumu. Size 145 x 50 x

OUR PRICE £4.25 P&P 30p

Also see following pages
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MODEL TE1S
GRID DIP METER
Transistorised. Oper-
ates as Grid Oip,
Oscillator, Absorb-
tion Wave Meter and
Oscillating Datector.
Frequency rai

440k Hz 2! Hz

in six coils. 500uA
m v ory

ation, Size:
x B0 x 40mm.

OUR PRICE £19.95

P&P 30p

POWER RHEOSTATS _
High quality ceramic
cof:tmcncn Wind-
ings embedded in
vitreous enamel,
Heavy duty brush
wiper. Continuous

rating.
Single hol ing. %" diameter shafts.
Butk guantities available.

25 WATT 10/25/50/100/500/1000/
2500 ohms. 5 pap 10p

50 WATT 10/50/100/250/500/
1500/5000 ohms.

TRANSISTORISED L.CR. A.C.

BR/8 MEASURING BRIDGE

A new portable
bridge offering
excellent range and
| accuracy st low
cost. Resistance:
6 ranges: 0.1
ohm-11.1 megohm 1% Induct-
ance: 6 ranges: 1 microhenry-111
henries * 2% Capacity: 6 ranges:
10pf-1110 mfd + 2% Turns Ratio:
8 ranges: 1:1/1000-1:11100 + 1%
Bridge Voltage at 1,000cps. Opera-
ted from 9-volt battery. 100 micro-
amp meter indication. Size 73" x

S *Z'0R PRICE £25.00 pae 30p

£1.62 par 10p

100 WATT 1/5/10/25/50/250/500/
2500 ohms.;00 Obms

£2.34 par 15p

LHO2S STEREO HEADPHONES
Light weight head-
phones with ed {
aar pieces. 4/16 ohms
20-20,000Hz y
Complete with 6’
lead and plug.

OUR PRICE £1.97  p&p30p

KEG30 3 Station INTERCOM

Master and two sub-stations. Can be
used on desk or wall mounted. Comp-
fete with cable and batteries

OUR PRICE £5.25 P&P 50p

DHO02S STEREQO HEADPHONES
Waonderful value
and exceilent
performance
combined. Ad)un
able head band.
Impedence B ohms.
20-~12,

Complﬂa wn:h

lead and plug. w

OURPRICE£2.25 P&P 309

SPECIAL OFFER! SAVE QVER 50%

AMSTRAD 8000/2 Stereo amplifier
7 watts par channel rms. Inputs
for tuner tape. phono. Headphone
socket, List price £29.96.

OUR PRICE£12.95 pa P s0p

TE1021 Stereo Listening Suunn
For balancing ——

and gain selection
of loud: ors
wltq_ad'mo

acH! or sterec
Lud;‘om
switching. Two
gain controls, speakers on—off siide
switch, stereo headphonae socket.

OUR PRICE £2.25

P&P 15p

TE1035 Stereo HEADPHDNES
Low cost with exc-

ellent response. Foam

rubber sarcups. Adjust-

able headband. 8 ochms

impedence. Frequancy

response 25Hz— 'IBkHz

Complate with cable

and stereo jack plug.

P&P 30p

OUR PRICE £2.| 60

TE16A TRANSISTORISED

SIGNAL GENERATOR
5 ranges, 400kHz
10 30 MHz. An

moduiation.
Size: 149 x 149 x 92mm. Complnn
with instructions and lea

OUR PRICE £8.97 P&P 30p

EMI LOUDSPEAKERS
Model 350 13 x 8" with
single tweeter/crossover.
20-20,000Hz. 15 watts
RMS. Available 8 or s
15 ohms.

OUR PRICE

£7.50 6ach PaP37p |
Maodel 450 13 x 8" with {3
twin Mulur/cronover
55— 13,000H: watts %
AMS. Avllllb!a 8or15 ohms

OUR PRICE £3.62 sach_PaP3sp

SDH8V MONO/STER
HE

Volume conuol for

ADFH
sach channel. 4/16 ohms
impedence. Frequency
rasponse 20Hz—18kHz.
Complate with 10"
coited lead and jack

OUR PRICE £4. 97 P&P 30p

SPECIAL OFFER! CONVERY YOUR
STEREOQ SYSTEM TO 40 SOUND
FOR UNDER £16. —xr0

Exclusive offer of GOODWIN 4-
CHANNEL CONVERTER and a pair
of AD15 10 watt 8 ohm bookshaelf
speakers snables you to add 4D
sound to your existing system.
Complete with simple connecticn
details. Normal retail value £25.50.

OUR PRICE£15.80 P& P £1.

GOODWIN CONVERTER available
separately £3.95 P & P 50p

AUDIOTRONIC
LOW NOISE CASSETTES

E 5 25
00 £508

90 £4.25 £10.00
c120 £2.73 £5.17  £12.24

PEP Cassettes 3p, OVER 10
POST FREE!

MP7 MIXER-PREAMPLIFIER
5 Mic: ne

individual gain YT,
controls enabling "_ 0_‘0_@9 L
complets mixing

faciities. Battery oponud Size: 235

OUR PRICE £8.97 P&P 20p

TE-20D RF SIGNAL
GENERATOR
Accurate wide range
signsi generator
covering 120 kHz-500
MHz on & bands.
Directly calibrated.
Varisble R.F.
attenustor audio output. Xtasl socket
for eslibration. 220/240V a.c.
Brand new with instructions.

Size 140mm x 215mm a 170mm.
OUR PRICE £17.50 PAP 50p

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12"DR/8
Bass Speakers
8 ohms. 30 watt.
Heavy duty. ideal
tor Hi-Fi P.A.
Group.

OUR PRICE £12 50
P&P 50p

TE22 SINE SQUARE WAVE

AUDIO GENERATOR
Sine 20cps
10 200kHz
on 4 barids.

ms.
200/250V

AC operation. Supplied brand new
u::‘:untnd with instruetion manual

PS200 Regulated POWER
SUPPLY UNIT

Solid state. Vannble I3

pendent meters to

monnol voh)ne and
rrent. Qutp

220/240 AC

Size: 180 x 136 x

98

mm,
OURPRICE £19.95  papsop

BHOO01 HEADSET and Boom
Microphone

Moving coil. Ideal
for language
teaching,
communi-
cations etc.

Headphone im| sdnm:t 16 chms. Mic-
rophone impedence 200 ohms.

OUR PRICE £5.95 P&P 30p

Model A1018
FMTUNER
& transistor high { I
n:thr'y umt-d
5 an
doubl&':’ned
discriminator,
For use with most ampiifiars. Covers
88—~ 108MH2. Powered by 9V battery.
OUR PRICE £13.50 P&P 30p

Stereo multiplex adapter £5 95 extra.

AUDIOTRONIC AHA1I]1
Stereo Headphone Amplifier

All silicon,
tnmmov

ates from mag- |
netic, ceramic

or tuner

inputs with
ere0 heasdphone outputs and
l volume con"o‘s or each

Oper: nu from 9V battery.
INPUTS 5mV and 100mV.
OUTPUT: 50mV per ch:nnd

OUR PRICE £8.50 P&P 30p

HANIMEX HRC 3075
CASSETTE RADIO

Covers
Medium and
FM wave-
bands. Shder
volume and
tone controls.

Battery/Mains

operation. Will record

direct from radio or through built
incondenser microphone Com-
plete with batteries. earphone.

and cassette.

OUR PRICE £24-30

P &P S0p

ELECTRONIC CALCULATORS

Wecarry atremendous range of
both pocket and desk calcula-
tors from as little as £9

Owing to the demand it is not
possible to include them in this
advertisement. so send for our
latest price list or call into any
branch.

OUR PRICE £24.95 &P s0p
ARF 3']'] AF/RF SIGNAl
GENER

Al tummonud

compact fully

portable. AF sine-
wave 18Hz to 220
kHz. AF square
wave 18Hz to 100k

Hz, Output sre/
Sine wave 10V,
P-P RF 100kHz 10

V maximum,
220/240V AC operation. Complete
with instructions and leads.

OURPRICE £37.50 rapsop

AUDIOTRONIC LE-102A
INTERCOMS

Beautifully made and finished in
twotaneivary/buff. the LE-102A1s
usefulin the home, office or shop
and s suitable for use as baby
alarm Wall or desk mounting
57mm speaker/mic gives clear 2-
way communication with an/off
and volume control on master

unit Operateson 9V batt Approx
60ft lead.

OURPRICEE£3.95 par30p

TRITON CT.555 CASSETTE

RECORDER

Battery/Mains
Prano key and shider
controls. Auto-
matic level con-
trol. Complete
with mike and

MDDEL MG 100 SINE SQUARE

§ WAVE AUDIO
GENERATOR
Rsnge 19-

. " 220.000Hz Sine
Wave 19—100,000 Hz Squsre Wave
Output Sine or Squsre wave 10v P to P
Size 1BO 2 90 x 90mm Operation

220/240v. A.C
OUR PRICE £19.95

TRITON 4318 PORTABLE
8 TRACK CARTRIDGE
PLAYER WITH MW/LW
RADIO T

Wiil play 8
trach stereo
cartridge
monaurally
Channel
selector
switch. Covers S

bands. Volume and tone controls
Earphone socket Battery Mains
opearation

OUR PRICE £11.95

P &P50p

aarphone.
OUR PRICE &
£10.50 ParPs0p
ZEPHYR TC1500B
CASSETTE
RECORDER
Battery/
Mains,
Complete
with mike,
cassette.
A\ g earphane
OUR PRICE£9.95 rarsop

SPECIAL BARGAIN !!

STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf

190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Comp ete wnh
Din lead.

OUR PRICE £12, Q‘Mlnp&p 50p

SINCLAIR SYSTEM 2000
STEREQ AMPLIFIER
AND TUNER

(D @G
AMPLIFIER

Amplifier output 8 watts per
channel RMS Distortion less than
006% Sihcon transistors. Two
pick-up plus radio and tape inputs,
tape output and scratch filter.
Excellent Value

OQUR PRICE £27.50

P &P 60p.

o e o

C =
FM TUNER
Excellent selectivity and sensi-
tivity Twin dual-varicap tuning.
4 pole ceramic filter 19 transistor
stereo demodulator giving 40 d8
separation. Distortion 0 2% output.
Fantastic Value.

OUR PRICE £27.50 parpeop.

SINCLAIR ICI2
INTEGRATED
CIRCUIT LA AT
AMPLIFIER

complete with
printed circurt ’
mounting board.

OUR PRICE £1.50

P&P15p.

FM TUNER CHASSIS

P&P 50p
SPECIAL

BARGAIN!

FERGUSON

3406 HI-FI

SPEAKERS

High quality 2 wav spuktr lyulms
25 Watts. 4—8 ohms. 40Hz—

Size. 560 x 340 x 255mm. upprox,
Wood grain finish with biack fronts

OUR PRICE£22.50 pR. PaP £1
1010

EAd1 REVERBERATION
AMPLIFIER
Self contained,
transistorised,
ttery opautsd
Simply plug in
microphane, guitar etc, and ou(put 10
your .mpl-(uv Volume control and
depth of reverberation control. Beau-
walnut cabinet. 184 x 77 x 108mm,

OUR PRICE £7.50 P&P 30p

&
high quality
tuner. Size
only 153 x
101 x 63mm
3 IF stages.
Doubls tuned
discriminatar.
Ample output to feed most amplifiers.
O&nralu on 9V battery, Covers 88~
BMHz, Ready built, ready for use.
Fantastic value for money.

OUR PRICE £8.95 P&P 20p

Stereo Multiptex Adaptor £5 95 extra

SINCLAIR Project 80 Modules
.. €545P8&P 15p

POST & PACKING 35p each.

Practical Electronics

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

Al kits are complete with compre-
hensive easy to follow instructions and
covered by full guarantee.

Post and Packing 15p per kit.

AF20 Mono amplifier. £5 61
AF25 Mixer........ £329
AF30 Mono pre-amplifier. £320
AF35 Emitter amplifier. £242
AFB0 0.5W mic. amplifier. £4 86
AF305 Intercom., £767
AF310 2 Mono An\nhlle' £755

M160 Multi-vibratar..

LF380 Quadraphonic device.. £ 842
ATS Automatic light contral.. £375
AT30 Photo cell switch umit... €668
AT50 400W triac light
dimmer/speed control........ £518
ATS56 2,200W triac hight
dimmer/speed control....... ‘_EG 75

£26 33
HF 330 Oecoder (HF310/3251 €10 55
GP310 Stereo pre-amphfier

£2298
£1002

for use with 2 x AF310.
GP312 Circunt board...
GP304 Circuit board... £533
HF 380 Iw/vht aerial amplifier  £6 02
HF395 broadband aeral amp. £210
NT10 Stabilised power supply

100mA, .. £627
NT300 sub-lnsed p.supply... £1316
NT310 Power Supply 240 V AC

or2¢18VD C at2amps  E564

NT305 Valtage converter...... £564

NT315 Power supply 240V AC
104,515V OC. 500mA.... £1206

Amateur Electronics by Josty-Kit,
the professional book for the amateur
—covers the subject from basic prin-
cipals to advanced electronic lechnig-
ues, Complete with circuit board for
AE? to AE10 hsted below.

QUR PRICE £3.30 iNo vAT)
P&P 25p plus VAT,

AE1 100mW output stage........ €1.56
AE2 Pre-amplfier... . €132
AE3 Diode recewer. £ 2.05

AE10 CCIR filter.

Als

ALL PRICES
EXCLUDE VAT
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(GEW) PANEL METERS

SEW PANEL METERS ARE STOCKED AT OUR
3 LISLE ST., 311 EDGWARE RD., & 152 FLEET
ST..BRANCHES or order by post.

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIG MODEL S0640

Size: 85 x 64mm

VU Meter

*items with asterisk are Moving lron

type, all others are Moving Coil

CLEAR PLASTIC MODEL SW100
Size: 100 x 80mm

50uA .. £4.60
100uA £4.50
500uA £4.30
50-0- £4 .50
100-0-100uA £4.46
mA . £4.30
1: % £4.30
£4.30

;ov DC £4.30 150V AC .. £4.45

S50V DC .. £4.30 300V AC .. £4.45

300V DC .. £4.30 VU Meter £4.90

CLEAR PLASTIC MODEL SD830
Size: 110 x 83mm

5V DC

EDGWISE MODEL PE70

Size: 90 x 34mm

CLEAR PLASTIC MODEL MR 45p
Size: 50 x 50mm

CLEAR PLASTIC MODEL MR 65P
Size: 86 x 78mm

5¢
t

MODEL ED107 EDUCATIONAL METER
Size: 100 x 90 x 150mm including terminals

A range of high quality -
movivy coil instruments
ideal for school experi-
ments and other bench
applications. 3" mirror
scale. The meter move-
maent is sasily accessible
to demonstrate internal
working.

IO

6V/15V DC ..
1/8ADC .. ..
1A/15A DC ..

CLEAR PLASTIC MODEL MR 85P
Size: 120 x 110mm
S0uA .. .

50v DC ..
150V DC ..

CLEAR PLASTIC MODEL MR 38pP

Size: 42 x 42mm N

VU Meter

CLEAR PLASTIC MODEL MR 52P

Size: 60 x 60mm

S Meter TmA ..
VU Meter ..
1A AC ..
SA AC
10A AC
20A AC
30A AC

£3.30

£3.80
. * £330
. " £330
* £330
* £330
. * £330

VU Meter ..

240°* Wide Angle
1mA METERS
MW1-6 60 x 60 mm
£6.50 P & P 15p
MW1-880 x60mm
£6:90  paP 15p

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent guality at low cost, input:
3307 50/6DHz. Dutput 0w 260V
MODEL 5260 BENCH MOUNTING

50
MODEL S2608B PANEL MOUNTING
25A £12.00 50p

ALL PRICES
EXCLUDE VAT

——————————————

Practical Electronics

POSTAGE & PACKING 15p

a

[
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about
Hif
CALL INTO YOUR NEAREST LASKYS

BRANCH OR SENO COUPON BELOW
FOR NEW 15 PAGE HI-Ft PRICE LIST

CENTRAL LONDON

481 OXFOROD ST. 01-493 8641
I LISLE ST. wQ2 01-437 8204
34 LISLE $T. wW(2 01-437 9155
118 EDGWARE RD. W2 01-72139789
193 EDGWARE RD. W2 01-723 6211
207 EDGWARE RD. W2 01-723 3271
311 EDGWARE RO. W1 01-262 0387
346 EDGWARE RD. W1 01-723 4453
382 EDGWARE RD. W2 01-723 4194
109 FLEET ST. EC4 01-353 5812
152/3 FLEET ST. EC4 01-353 2833
10 TOTTENHAM (7. RD. 01-637 2232
27 TOTTENHAM CT. RD. 01-636 3715
33 TOTTENHAM CT. RD. 01-836 2605
42/45 TOTTENHAM CT. RD.  01-636 0845

157/8 TOTTENHAM CT. RD.  01-580 0470

86 SOUTH ST. ROMFORD

205/206 CHURCHILL WEST,
YICTORIA CIRCUS, SOUTHEND

KENT

53/57 CAMDEN RD., TUNBRIDGE WELLS
0892.23242

LEICESTERSHIRE

45 MARKET PLACE, LEICESTER
0533-537678

NORTHAMPTONSHIRE

73 ABINGTON STREET,
NORTHAMPTON ( Openeng lats October )

STAF DSHIRE

30 WULFRUM WAY, WOLYERHAMPTON
( Opening late September)

20218
0702 612241

SURREY

1046 WHITGIFY CENTRE, CROYDON
01-681 3027
01-544 7845

27 EDEN ST. KINGSTON
38/40 EDEN ST., KINGSTON  01-546 1271
32 HILL ST. RICHMOND 01-948 1441

116 CORPORATION ST., BIRMINGHAM
021-136 3503

BRANCHES OPEN FROM

' West End Service Centre

87 Tottenham Court Rd W 1

BARCLAYCARD
& ACCESS

Phone your order
to 01-200 0037 or
call into any branch

OUR CUSTOMER
SERVICES DIVISION at head office
will answer all your enquiries -
just ring 01-2001321

cm—m——————————————————)

TO LASKYS CUSTOMER SERVICES DIVISION
Audiotronic House, The Hyde, London NW9 6JJ Tel.01-200 1321 I

(V$

FOR
MAIL
ORDER

We offer a speedy
and efficient

TOTAL PURCHASE PRICE

i enclose cheque

1 wish to pay by Barclaycard/Access

and my number s

NAME
service by mail
order Remember ADDRESS
to add 8% VAT
to total value aof
goods including
post and packing Signature

Please send me the following items

postal order
s

HI-FI | TcK
PRICE [0t
LIST

{inc. P&P and VAT)

money order

Regisleredin England No 347947 a112 Lower Grosvenor Place London SW10EX
—— ——— ————— — t— — D I S S S — —

PEII‘

EXPORT Personal exports
arranged for overseas visitors
Goods specially packed
insured and despatched to all
parts of the world at minimum
cost exclusive of VAT
Payment by bank transfer
certified cheque. postal order
or money order in any
currency

NO DEPOSIT TERMS
available on most goods
for personal callers

CHEQUES TO THE VALUE DF €30,
ACCEPTED FROM PERSONAL SHOPPERS
WITH BANKERS CARD. IN OTHER CASES
AND FOR AMOUNTS IN EXCESS OF (30,
PLEASE ALLOW TIME FOR CLEARANCE
BANKERS DRAFTS ACCEPTED.

All prices correct st 11,874 but
subject 1o change without notice E.&0.E

A member of the
Auwgiotianic Group of Companies

1011




VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V  All Types
SHROUDED TYPE
200 watt (I amp) £9-00
0-5 KVA (2} amp) (MAX) £10-00

| KVA (5amp) (MAX) £44-70

2 KVA (10 amp) (MAX) £28:10

STROBE! STROBE! STROBE!'!

Build a Strobe Unit, using the latest 2ype Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.

EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 30 flash per sec. All
electronic components including Xenon Tube
and instructions £6-30. Post 30p.

Superior Quality Precision Made

NEW POWER RHEOSTATS

3 KVA (15 amp) (MAX) £31-25
4 KVA (20 amp) (MAX) £72-50
37-5 amp (MAX) £102-50 5
CARRIAGE AND PACKING EXTRA * -
OPEN TYPE | amp (panel mount) £9-00

L.T. TRANSFORMERS

All primaries 220-240V
e No Sec

Typ Taps Price Post
1 30 32,34, 36V at SA £7-25460p
2 30, 40, 50V at SA 5 £9.60+65p
310, |7, 1BV at 10A £7-55 4 60p
46,.12Vat20A....... £9.00465p
5 17,18, 20V at 20A £9-60+65p
6 6, 12,20V at 20A £9.00 4-65p
7 12, 20, 24V at 10A . £7.00460p
8 4,6, 24, 32V at 12A £9.00 4+65p
9 6'and 12V at 10A £4-50 +55p

300 VA ISOLATING TRANSFORMER
115/230-230/230 volts. Screened. Primary two
separate 0-115V for 115 or 230 volt. Secondary two
115V at 150 VA each for 115 or 230 volt output.
Can te used in series or paraliel connections. Fully
tropicalised. Length 13.5 cm. Width || em. Height
13-5 cm. Weight 15 Ib.

SPECIAL OFFER PRICE £5. Carr. 80p.

A.C. MAINS TIMER UNIT

Based on an electric clock, with

25 amp. single pole switch, )
which can be preset for any o
period up to 12 hrs. ahead

to switch on for any length

of time, from 10 mins. to ° ,)
6 hrs. then switch off. An )
additional 60 min. audible g

timer is aiso incorporated. Idea!

for Tape Recorders, Lights,

Electric Blankets, etc. ‘Attractive satin copper finish.
Size 135 mm X 130 mm X 60 mm. Price £2, Post
20p. (Total incl. VAT and Post £2:38).

PROGRAMME TIMERS

230/240V a.c. |15 r.p.m. Motors. Each cam operates
a ¢/o micro switch. Ideal for lighting effects,
animated displays, etc. Ex equipment tested.

cam model. £2.00 post 30p.
4 cam model. £2.50 post 30p. 6 cam model. 3 r.p.m.
6 cam model. £3-25 post 30p. £3'25 post 30p.

MINIATURE UNISELECTOR SWITCHES
2 Bank, || posmon 24 voit D.C.
operation, full wiper with an-.
cillary contacts. NEW Price
£€2'50, Post 20p. As above but
with § Bank, |l position. Price
£3'50. Post 20p.

COIN MECHANISM (Ex London Transport)

Unit containing, selector mechanism for Ip, 2p and
Sp coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only £2°50, Post 60p.

230/250 VOLT A.C. SOLENOID
Approximately 1i1b pull. Size of feet 1§ 'x1 %"
Price £1°00, Post {5p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 251b
pull | inchtravel. Two x approx. |lbpull § inch travel.
6 - approx. 4oz. pull { inch travel. One 24 volt d.c

| heavy duty single make relay. Price £2:50, Post 60p.

ABSOLUTE BARGAIN
[
%

PRECISION CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd.
Heavy Duty continuously rated,

230V FAN ASSEMBLY
Continuously rated, removable
aluminium blades. Price £I.
Post 20p.

smooth running, 230/240V a.c.
motor. Size: x l4em (case
only) OAL 15m. Aperture

6 x 6cm. £6:50, Post 50p.

230/240 VOLT A.C. EXTRACTOR
FAN KIT

Comprising of impeller, continuously /
rated motor, motor housing and fix-
ings as illustrated. Price £1'75, Post
25p. (Total incl. VAT and Post £2°16).

All Mail Orders—Callers—Ample Parking
Dept. PEil, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc.
Speed adjustable 1-80 f.p.s.
Approx. 1+ output of Hy-Lyght. Price £14.00,

Post 50p.
HY-LYGHT STROBE MK 11

For use in Iarge rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
nght output greater than many (so called 4
Joule) strobes. £14, Post 50p.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe.

@ Variable speed from 1-13 flash per sec.

® Reactor control circuit producing an intense
white light. ONLY £22, Post 75p

ROBUST, FULLY VENTILATED METAL

CASE, For Hy-Lyght Kit including reflector £5-75,

Post 25p.

Super Hy-Lyght case including reflector £8. Post

60p.

7-inch POLISHED REFLECTOR
ideally suited for above Strobe kits.
Post 15p.

Price 55p.

COLOUR WHEEL PRO]ECTOR
Complete with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system £18:5
Post 50
6 INCH (OlOUR WHEEL
As used for Disco
lighting effects, etc. Price £4.50, Post 30p.

81G BLACK LIGHT
400Watt. Mercury vapour ultra violet lamp.
Powerful source of u.v. P.F. ballast is
essential Price of matched ballast and bulb
£16, Post £1. Spare bulb £7. Post 40p.
BLACK LIGHT FLUORESCENT U.V. TUBES

4ft 40 watt, Price £5-50. Post 30p. (4ft to
Personal callers only). 2ft 20 watt, £4-15.
Post 25p. (For use in standard bi-pin. MINI
12in B watt, £1.60. Post I5p. 9in 6 watt,
£1-30. Post I15p. Complete ballast unit and
holders for 9in and 12in tube, £1.70, Post
25p. (9in and |2in measures approx.)

U.D.I. SINGLE CHANNEL

750 WATT MANUAL/AUTO DIMMER
750W Solid State Fader, with three functions.
Manual fade; Auto fade-up; Auto fade-down.
Automatic cycllng up and down. Functions
selected with ‘three-position’ rocker switch.
Two ranges of cycling for ‘Flashing’ or ‘Slow
blending’. Ready built module 6" x 3" glass
fibre board incorporating 10 amp TRIAC.
Two or more modules for top quality colour
blending and flashing effects. PRICE £I1S,
Post 30p.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch
Size L.8in, W.4in, H.6in, weight 6lb.
1,000V, 1,000 megohms, £34, Post
60p. 500V, 500 megohms, £218, Post
60p.

NEW!

GENERAL ELECTRICPOWER-GL.AS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type 5CI146E
10 amp, 500 PIV,£1.00, PostSp. (Inclusive of data and
application sheet.) Suitable Diac 8p.

HIGH VISIBILITY PANEL MOUNTING

»
LED’s. 0-25 inch mounting, 0-16 inch lens. Typical
parameters 2V, 20M amps all type. Supplied complete
with spapin mountings and data. Red 4 for £1, Green
3 for £1, Yellow 3 for £1. Post 10p. {in order) {€1).

LED READOUTS

7 series, L/H d.p. one-third high
character. 14 pin D.LL. Available in
RED or GREEN. Price £§-65, Post {0p.
4 for £6, Post paid.

All prices are subject to

% VAT. (8pinthe £)
To ail orders add 8% VAT to total
value of goods including carricg2/
packaging.

SERVICE
TRADING CO.

New ceramic construction, vitreous
duty brush assembly, continuously
rated.
10/25/50/100/150/500/ 1 k/ohm
£1-15. Post 10p.
S0 WATT
t 10p.
100 WATT I/S/IO/ZS/SO/IOO)ZSOISOOIIk 1-5k/2-5k/
3-5k/Sk ohm £2-35. Post I5p.
1-9. 1 4in. dia. brass bush. Ideal for above Rheostats,
22p each.

ename| embedded winding, heavy
25 WATT
1/5/10/25/50/100/250/500 |-5k/
ohm £1-60,
Black Silver, Skirted knob calibrated in Nos.

SIEMENS, PLESSEY, Etc
MINIATURE RELAYS

Col.(1) ! 2 3 4
Coil ohms |
Col. (2 58 5-9 6¢c/o 80p
vforﬁi,),g 150 49 2¢lo 7op*
d.c. volts 185 8-12 6M 60p*
Col. 3 308 9-14 4c¢c/o 75p*
Contracts 410 12-20 4clo 80p*
Col. (4) 700 16-24 4M 2B 60p*
Clb 700 16-24 4 cjo 80p*
Price 700 | 20-30 6¢clo 50p*
HO = %,ggg géqg 2cjo HD | 60p*®
-4 6M 60p
Heavy duty 157600 | 40-70 2 cfo 60p*

k 6M

*Incl. Base All prices incl. P. & P.
6 VOLT D.C. | make contacts 35p. Post 10p.
6 VOLT D.C. 2 make contacts 75p. Post 10p.
9 VOLT D.C. RELA
3c¢/o5 amp contacts 70 ohm coil. 75p, Post 10p.
I2 VOLT D.C. RELAY

3¢/o5amp contacts 120 ohm coil. 75p. Post 10p.
24 VOLT D.C, 3 c/o 75p. Post IOp
DIAMOND ‘H’ Heavy Du
230/240V a.c. 2 ¢/o, 25 amp RES at 250V a.c. £2,
Post 10p.
CLARE-ELLIOTT TYPE RP7641 G8
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid.
100 VOLT A.C. 2 </o
£1, Post i0p.
24 VOLT A.C. 3c/o. 75p. Post I0p.
24 VOLT A.C. Mfg. by ITT.2 hd.
5Sp. Post 10p.
240 VOLT A.C. RELAY,

sealed type, octal base

c/o contacts.

Mfg. by ITT. 240V A.C.

10 amp h.d. ¢/o contacts. Octal plug in base. Price
75p. Post 10p.

220/240 VOLT A.C. RELAY

3 ¢/o 5 amp contacts. Sealed. Incl. |l-pin base

£1-25, Post 10p.
HEAVYDUTYA.C.SEALED RELAYS
110V. 2 ¢/o. 20 amp contacts. £1-25, Post 10p.

DRY REED RELAYS

Mfg. by ERG, 12 volt d.c. encapsulated.

Single c/o 65p, post paid. Two c/o 85p, post paid.
STC 280 ohm coil 6/12V d.c. 3 make metal shrouded.
60p post pa

Other types ava:lable, state your requirement.

“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a ¢/o rated at
10 2amps240V. A.C. Black knob | in.
Fixing hole § in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER
MINIATURE ROLLER MICRO
SWITCH. S amp. ¢/o contacts. Mfg.
BONNELLA. NEW. Price 10 for
£1°50, Post 10p. (Min. order 10).

AS above WITHOUT ROLLER. 20 for (1. Post 10p.

230/240 VOLT A.C. MINIATURE MOTOR,
20 r.p.m. Price £1. Post 10p.

FOOT SWITCH

Suitable for Motors, Drills,
etc., etc. 5 amp. 250 volt.
Price 75p. Post !5p.

600 WATT DIMMER SWITCH
i?l
’@ J

Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lighting
INSULATED TERMINALS
Available in black, red, white,

yellow, biue and green. New. 12p
eachincl.P. & P. Minimum order 6

except fluorescent at ma'ms voltage.
Complete with simple instructions.
£2:75. Post 25p.

CL

METERS NEwW! 24in.  Flush
round. Available in D.C. Amps 1. 5, 10,
15, 20 or A.C. Amps |, 5,10, 15,20,
Voltmeter 0-300V A.C. All types £2.
Post 15p.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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NEW PE =
SCORPIO
Mk. 2

& o -

Following the phenomenally successful Scorpio Capacitor-Discharge

Electronic Ignition system introduced in 1972 and proved by many

thousands of satisfied motorists, we are happy to announce’ avail-

ability of all parts for the PE SCORPIO Mk, 2—

* Now with added R.F.l. suppression.

* Fully machined and painted die-cast case with AMP termination
conneccor block.

* Custom wound transformer.

* NOW AVAILABLE IN 6V. and 12V.

* Suitable for all types of Cars, Boats, Go-Karts, etc.

* Promotes easier starting—even under sub-zero conditions.

* Improves acceleration, gives better high speed performance and
gulckor engine warm up.

* Eliminates excessive contact breaker burning and pitting.

* PROMOTES FUEL ECONOMY.

Construction of the unit can easily be completed in an evening—

installation should take about haif an hour. A complete complement

of components is supplied with each kit together with ready drilfed,

roller tinned professional quality fibregiass printed circuit board.

—Uses original plugs, points and coil.—No special parts or extras

required. (Case size: 74in x 44in X 2in)

* All components avaitable separately.—S.A.E. with enquiries.

* Construction manual available separately 25p.

Cost £11-78 incl. carr. and ins. or ready built and tesced £14-49

Conversion kit from Mk. | to Mk. 2. For constructors already
possessing Mk. | Kits.—Miniature P.C. assembly £1 incl. carr. and
ins. With full conversion instructions.

PLEASE ADD VAT TO ALL U.K. ORDERS
(Carriage at cost outside U.K. — Export enquiries welcome.)

DABAR ELECTRONIC PRODUCTS

§ 98 LICHFIELD STREET
[ioimorm] WALSALL, Staffs WS1 1UZ

FERRANTI

% ALL DEVICES BRAND NEW, TOP GRADE AND TO
FULL MANUFACTURERS SPECIFICATION. We do
not sell seconds or rejects.

% WE HAVE STOCKS OF ALL DEVICES FOR
IMMEDIATE DELIVERY.

% WE CAN SUPPLY ANY FERRANT! DEVICE TO
ORDER. Send S.A.E. for quotation.

% WE ARE SPECIALISTS IN FERRANTI SEMICON-
DUCTORS, WITH A STAFF OF EXPERIENCED

Siemens BStBO246 SCR £1-25
Complete kit of semiconductors £5-65

ENGINEERS.
(State 6V or 12V when ordering)}

SGORPIO Mk. I

BFS59 ZTX304
BFS60 ZTX310 P
BFS6 | ZTX311 29p
BFS96 ZTX312 34p
BFS97 ZTX313 215p
27p
2N3055 76p

ZTX314
* DIODES *
15p

18p
2lp

ZTX330

* ZENERS *
KS030A to _*
KSiBOA  28p

ZTX303 ZTX503 BZVI9 sarielss
P

ZN4I4 £|'32 WITH CIRCUITS AND DATA

MOTOROLA MIE2955 £1-30, MJE3055 75p.
RCA PRICES SLASHED! CA3090Q stereo decoder. £3-25.

SEMICONDUCTOR KITS FOR GEMINI AMPLIFIER AND PW DERBY
HEADPHONE AMPLIFIER AVAILABLE. Send 5.A.E. for details

' Qur comprehensive catalogue giving data and connection
F REE & diagrams for a wide range of Ferranti semiconductors.
just send an S.A.E. Copy sent with every order.
POSTAGE & PACKING 10p. FREE ON ORDERS OVER £3
ALL OUR PRICES INCLUDE V.A.T.
P.O. BOX 38, OLDHAM, LANCS. OL2 6XJ

GET IT WHILE
T'S GOING

This is the first ever Wireless World Annual. It's got 140
pages of features covering all aspects of electronics and
communications — new and established techniques,
some practical, some theoretical — all written 1o the high
standard you'd expect from Wireless World. Contents
include : A General Purpose Audio Oscillator by L. Nelson
Jones (a constructional project specially commissioned
for the annual) ; Constructional Design for a Small Boat
Echo Sounder by John French ; Scientific Calculations
with an Arithmetic Calculator by R. E. Schemel. There is
also areference section packed with useful information.

£1 from newsagents or £1.35inclusive
by post from the publishers.

Wireless World Annual 1975

To: General Sales Department, Room 11, Dorset House, |
Stamford Street, London SE1 9LU.

I

I Please send me copy/copies of Wireless World Annual 1975 |
I at £1.35 each inclusive. | enclose remittance value £
(chegues payable to IPC Business Press Ltd).
| Name (ptease print)
| Address

I

I

Company registered in England No. 677128
Regd. office : Dorset House. Stamford Street, London SE1 9LU

_

wireless
world
annual 1975

COMMUNICATIONS @ ELECTRONICS
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ELEGTROTIGS L0

58-60 GROVE ROAD,

& TRAMIPLS o

FAST SERVICE. SEND C.W.0, ADD VAT TO ALL PRICES IN U.K. P&P 15P. EUROPE 25P,OVERSEAS 65P.

ilal Displays * IC’s & Semiconductors

MONEY BACK IF NOT SATISFIED.
LARGE STOCKS. LOW PRICES,

ALL BRAND NEW TOP GRADE FULL
SPEC DEVICES.CALLERS WELCOME.

CATALOGUE/LIST FREE SEND 5.A.E.

ver o [y

Z OPA 69p MFC4000 i AF 3Sp ] : VERO PINSx36 25p.
SPECIAL 0
PR (11 S brrerror O
0-9DP §1.15 ea P p P 35p " . "
e 709 DIL 14 29p MFC6040 90p 555 67p IN14 £1.09 §§:§’ §;P§§§{§ ﬁ"ggx“” 2P
LED 0.3" digit 710 DIL 14 .36p MFC8010 £1.10 s N
0-9DP £1.49 ea 720 Radio £1.39 HEC8040 oA BC107,BC108,BC109 9p ea | DIL IC's BOARDS 6x4}" £1.50
" 723 R lat .67 12 2N3055 39p Three for §1 24 way edge connector 60p
JUMBO LED 0.6 egulator67p NES531 35V/us 115W/TO3 or 90W plastic 3 "
| 0-9DP £2.25 ea 741 TO99 29p NE536 FET OPALZ INIBI9E 16p 2N30L3 17 6way 90p.  PLAIN 331"x17 gl
f 741 DIL8 31p NES30 Driver £l BFY50/51/5% 14 FACE CUTTER 43p. FEC ETCHANT
LIQUID CRYSTAL 741 pi114  31p NE546 AM Rx(1.50 VBNERJER cnl it ’
6 digit £18 747 Dual 741 §9p NESSO 2v ref 79p LASOVinecitit e SRIN I P m@@@[@@n@@[@
IL 36 =
Z:gsnxc i/D & NES55 TIMER 67p Price each:- PRINTED CIRCUIT BOARD KIT £1.69
oo [ NESS6 Dual"l.30 AC127/128 16p TIP2955 90p COPPER BOARD 6x4" 40p.
' p. 68 87 RAE0 NES60 PLL £3.15 AC187/188 19p TIP30S5 SSp DESOLDER BRAID reel 59p
260 Y B NES61 PLL £3.15 AD161/162 35p TIS3S WT'25p HEATSINKS
MINI PIN SOURCE OR RED DIFFUSE 32 1alav £1769 NES62 PLL §3.19 BC107/8/9 9p  IN40O1 4D 651705 & 18£/1018 S
LEDS.209 STYLE.NO CLIP. 14P ea /812 i160 NES65 PLL £2.69 BC132/4/7 18p  IN4004 6p p ea.
7815 1A1SV £l NES66 Gen £2.49 BC147/8/9 10p IN¢118/914 4p TV4 12p.TV3/TO3 16p.4YI/TO3 29p.
TIL209 RED LED & CLIP  17P ea 76009 }W AF 7Sp ; :
76013 61 AFLl. 35 NE567 code £2.69 BC157/8/9 12p  2N697 r C A PACIT
BIG 1" RED LED & CLIP 18P ea 008 sig Gen i3 SN72709 709 29p BC167/8/9 12p 2N706/8  10p > ORS
. . SN72741 741 31p BC177/8/9 18p 2IN2646 49p 22pf to O.luf 4p ea.ELECTROLYTIC
CRAES O (aas T CA3046 69p SN72748 748 36p BC182/3/4°11p  2N2901/S 20p 25V 2/10/50/100uf 6p.1000uf 20
MINI 2SP ea.BIG & CLIP 33P ea [M301 OPA 49 5 uf 6p. uf 20p
3 P SN76131 £1.20 BC212/3/4*12p  IN2926royg 9p PRESETS VERT:S5p.RESISTORSSS 1L
5 . o e l2p
INFRA RED LED £1.2N5777 33p. LM307 OPA 49p SN76660 FMIF {1 Aor L 2N3053 17p
PS12 PHOTO 1C/amp/switch £1. t;‘,}gggk”,‘lgng‘zggg SN76611 IF £1.25 gg‘{;‘l’/l/z . POTS ABorEGIN
atitda /2
OIGITALCLDCH  bi, i i JLADIRLOCHSIRI T2 BFYS0/1/2 185 2N3702/3  9p ROTARY:12p.SHITCH 13p.DUAL 38p.
t:}g;gN AF/1F §§ %:jggg - §§ gg;é Hp iz@;ggﬁ 1(9>p SLIDERS:SINGLE 26p.DOUBLE 48p.
K‘;’?l;;‘IEE"'SE?TCC“L‘SEJF;FPIied LM377 2x2W £2.69 IN403 Servoi2.50 WJEZOSS  95p  2N3708/9  8p SWITCHES:SPST 18p UPDT 25p.
> s
with 14pin socket & data £4.25 t;;g?)iip'x 5P INE14 AM Rx£1.09 WJESOSS 6Zp 283710711 O9p MINI J:SPST 39p.PUSH  39p.
. ‘ -
MS311/14 6 DIGIT CLOCK with [M382)amp  £2 3 RS e L
28 pin socket & data £7.50  LM3900 4xOPA 69p QRN TTL TIP29A  48p  7n3gss  1ep DIN PLUGS all 13p ea.Sockets 9p
- BHEA { P TRANSFORMERS 1A 6/12V £1.34
31DIGIT DVM AYS53500 £7.50 TERg M IP30. S7p  2N3641/2 16p
IDIGIT COUNTER/DRIVER §7.50 MC1303 £1.20 400 etc gates 16p  TIp3is 61p IN3819E  16p BHA 0002 MODULE ISWATT AMP S5
MC1306 19p 7413 schmitt  31p  ip3za 73p  2N3832E  17p EAL000 4W AF  MODULE £2.49
CASSETT! MC1310 & LED £2.69 7447 driver £1.09 TIP41A 78p  2N3904/6 14p  8W/12V FLUORESCENT LIGHT §£3.
MC1312 SQamp £2.50  7470/72 32p  TIPAZA 89p  IN4249 16p i
orh £d|zn5©nic1uo 69p 7473774776 39p UL sock ets
mechanics L | MC1339 i1 ns d3p  BZYES 400N TAG 1/400 55P
) MC1350 55p 7490 Counter  63p : p  ClO7D1 SCR PROFESSIONAL
STEREO C{\SSI‘ETTt MECHANISM. e 715 7492 Counter 6395  BRIDGE RECT 4A/400V " 55p GOLD PLATED
As used in imported types I;ICIS;; 71p 74121 mone , 45p 1A SOV 20p & GREY NYLON.
costing £100.0nly requires HC13 £l 74141 driver 83 8,14 or 16 PIN
a case & electronics.lleads MC1358 i1 Full . L GAS §EN,S°R iz ?8%43305“’“: ONLY 15p each
supplied.Send for data l5p. MC1375 £1.25 ull range in Cat.. GAS " KIT {5 ! 75p :
G. F. MILWARD, 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
SMALL ELECTROLYTICS
Ref Capa- Voii- Price
No city age
H8/3 3uF 50V 4p
+ H8/3A 4uF 50V 4p
H8/5 SuF 10V ap
HB/6A 10uF 10V 4p
F + (- - — HB/BA 16uF 16V 4p
B — 5 HB'9A  20uF 70V ap
— [ H810 22uF S0V 4p
e —— — H8/11 25uF 12V L)
H8/12A 30uF 10V 4p
”/“" H8/13A 32uF 50V 4p
INVERTER TRANSFORMERS 13/15W 70p Vouts ::‘1:‘\ :gug fgv s
|
(CIRCUIT INCLUDED) D.C. S and e &
"CURRENT ECONOMY '~ TRANSISTOR (600 ma.) 50p :;;: ggug 1ng 4p
N / . 2
MAXIMUM LIGHT* TRANSISTOR (1-3A) 50p WA bE v 4
RESISTORS/CAPACITORS TO SUIT 15p H7/9A 125u$ By 4
LAMPHOLDERS (LONG LEAD) 30p PAIR | _ i WA e v e
(SHORT LEAD) 20p PAIR H7/IA  150uF 16V 5p
WHITE ENAMEL CASE. 18in or 21in (POSTAGE 30p) 70p NEW IMPROVED B, ETE ey 1D
TUBE. 18in-15W or 21in-13W 45p CIRCUIT! RIS 2200F 25V A
(NOTE: TUBE ONLY SUPPLIED IF CASE ORDERED. TO Drives 21in 13W :;}i‘ ggg:; 3§\\/’ 'g;
PREVENT POSTAL DAMAGE) 18in 15W H6/3A  320uF 2.5V 3p
13W FITTING READY BUILT AND TESTED—INCLUDING TUBE :g;; gggui ;g\\; 135
'
(POSTAGE 30p) £3-75 _or adaptable for HE5A  330uF 35V 15p
POST/PACKING, 25p PER ORDER EXCEPT WHERE SHOWN 2 x 12in 8W HE/BA  470uF 35V 20p
Postage 25p per order
100 §— WATT RESISTORS 1 VEROBOARD CUTTER 20 ASSORTED UNUSED 6 COMPUTER PANELS
100 CERAMIC §24in x 1in. x 015 BOARDS £1 MARKED, TESTED £1 CONTAINING MASSES OF
CAPAGITORS 50 sq. Ins. 'ODD PIECES TRANSISTORS INDUCTORS. RESISTORS
100 DIODES VERO BC108 ETC. & CAPACITORS
POSTAGE 25p [ Pack no POSTAGE 25 [Packro 3 POSTAGE 25p [Pack o s POSTAGE 30p [Pacxno. 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
£1 100 CERAMIC £1 100 CERAMIC £1 SIGNAL TRACER KIT £1 12%?6:#&:;?5;55
CAPACITORS CAPACITORS 1 TRANSISTORISED § )
100 POLYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS . CAPACITORS ]
POSTAGE 255 PACK No 2 ] POSTAGE 25 [TPackwe < | PosTAGE e [“Packno & ] PosTAcE 25 [Frcxro o]
NOTE: ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS)
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YATES ELECTRONICS

FLITWICK) LTD.

LSTOW STORAGE
BED

HARDWICK,

RESISTORS
+W and $W PIHER.
W 2%, ELECTROSIL

Power Yalues Price
watts Tolerance Range available 1-99 +
5% 47Q0-22MQ E24 13p I-lp
10%, 3I3IMQE-I10MQ Ei2 13p I-Ip
i 2% 0Q-1Mm@q E24 3-5p 3p
i 10% 1Q-390 El2 i3p I-lp
1 5% 470-1MQ El2 1-3p Ilp
4 10%, 10-10Q EI2 8p p
Quantity price applies for any selection. lgnore fractions on total order.

DEYELOPMENT PACK
05 watt 5%, Piher resistors 5 off each value 470 to IMQ.
E12 pack 325 resistors £2-40. E24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5k Q to 2M Q, log or linear (log #W, lin W),
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 29p.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2.

Catalogue sent free on request,
stamp appreciated.

PLEASE ADD 89, VAT

10p

MULLARD POLYESTER CAPACITORS C280 SER!ES
250V P.C. mounting: 0-01uF, 0-015uF, 0-022uF,0-:033uF, 0-047uF, 33p; 0 068uF, 4p;

0-1uF, 43p; 0-I1SuF, Sp; 022uF, Sip; 0'33uF. 7p; 0-47uF, 9p; 0-68uF, 12p;
1-OuF, 143p; |'5uF, 22p; 2:2uF, 26p.
MYLAR FILM CAPACITORS {00V CERAMIC DISC

0-001uF, 0:002uF, 0-005uF, 0-0Iuf, 0-02uF,
3p. 0-04uF, 0-05.F, 0-068.F, 0-I1uF. 6p.

CAPACITORS
100pF to 10,000pF, 2p each

ELECTROLYTIC CAPACITORS

(uFiv) 1/63, 1-5/63,2-2/63,3:3/63, 4-7/63, 6:8/40, 6:8/63, 10/25, 10/63, 15/16, |5/40,
15/63, 22/10, 22/25, 22/63, 33/6:3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/63,
68/16,100/4,100/10, 100/25, §50/6'3, 150/16,220/4,220/6-3,220/16, 330/4,6p. 47/63,
100/40, 150/25, 220/25, 330/10, 470/6'3, 7p. 68/63, 150/40, 220/40, 330/16, 1000/4,
10p. 470/10, 680/6°3, llp. 100/63, 150/63, 220/63, 1000/10, 12p, 470/25, 680/16,
1500/6-3, 13p. 470/40, 680/25, 1000/16, 1500/10, 2200/6 3, 18p. 330/63, 680/40,
1000/25, 1500/16, 2200/10, 3300/6-3, 4700/4, 21p.

SOLID TANTALUM BEAD CAPACITORS 2p
SKELETON PRESET POTENTIOMETERS 0%'{; §§$ 3%: §§\\; %%ﬁ: ,‘3¥
Linear: 100,250, 500 © and decadesto 5M (3. Horizontal or vertical P.C. mounting 0-47uF 35V 6 8ufF 25V 47u,F 63V
(0" | matrix). : . 1-0uF 35V 10uF 25V 100uF 3v [
Sub-miniature 0-1 W, 6p each. Miniature 0-25W, 7p each.
VEROBOARD JACK PLUGS AND SOCKETS
ULLAL IR 01 015|Scandard screened 32p ~  2.5mm insulated  13p
ACIO7 I6p  BC10S 14p | BDII5S 75p | BF337  46p ZTX300 IBp |24 x 33 26p  28p | Standard insulated 18p  3:Smm insulated  13p
ACI26 18p BCII5S (6p BDII6 60p BFYSO 22p ZTX302 20p |2] x 28p 28p | Stereo screened  44p 3-5mm screened  22p
ACI127 18p BCiI6 1i5p BDI24 8lp | BEY5S| 22p ZTX34l 18p |3} » 33 28p  28p | Standard socker 15p  2-5mm socket 14p
ACI128 18p BCII7 23p  BOI3I 60p BFYS2 22p ZTX500 I8p [3} x 5 34p  34p | Stereo socker — 2p  3-Smm socket 14p
AC14IK 22p | BCI25 15p BDI32 64p BRY3I9 4lp ZTX503 25p ||7 x 24 95p  77p
ACI42 25p BCl42 24p BDI40 66p MIE340 47p 2N2646 60p | (7 x 33 30p  108p | D:.N, PLUGS AND SOCKETS
ACI65 20p BC143 2lp BDY32 S7p M™MIE370 68p 2N2904 28p | |7 x 33 (plain) 86p 72p 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
ACI76 18p BCI47 12p BFII5 32p | OC26  90p 2N2905 32p |7 x 2} (plain) — sip | Plug 12p. Socket 8p.
ACIS87 22p BCI48 [2p BFIS8 22p OC28 90p 2N2926 12p |2} x 5 (plain) — 18p | 4 way screcned cable, 26p/metre.
ACIBB 22p BCI49 12p BFI59 22p OC35 90p 2N3053 3Ip |2} x 3% (plain) — 15p | & way screened cable, 31p/metre.
ACI93K 28p BCIS53 18p BF160 23p 0OC42 lep | 2N3054 60p | pin insertion tool 62p 62p
28:3 ;gn :g:g; :gn g::gl ;gp 882 l';D %:g%; ?gn Spot face cutter 52p  51p | BATTERY ELIMINATOR £1.70
P P P P 14 i 9V mai ty. Same siz P9 ery.
ADI4 70p  BCISE isp BFI73 286 OC70 i2p 2N3703 idp | 0P™ T i R il Cerzae et S B0 ep A s
ADI6I  42p 83:59 14p B’F::77 }gp 057{ I%p 1N§704 %OD
ADI62 42p BCI69 i5p BFi78 p | OC7 12p  2N3705 120p
AF114 25p BCI71 i3p BFi79 41p  OCTS 12p | 2N3706 19p HIGH YVOLTAGE TUBULAR CAPACITORS—!,000 YOLT
AFI15 25p Bgl71 22p g::ao 42p 8227'. :%p 1:3707 20p 0-01uF I2p 0-047uF t6p 0-22uF 28p
AFI16 25p BC177 20p 81 32p p  2N3708 20p b 1 e0a3 0 47uF 36,
AFI17 25p | BCI82 15p BFIg2 4lp OCP7I 35p 2N3709 19p OGr? Kk ol s O P
AFlI18 50p BCI92L |I6p BF183 43p | ORPI12  65p  2N3710 19p |POLYSTYRENE CAPACITORS 160V 21%,
AFI21 50p BCI83 I15p BFl184 32p | TIP2SA 49p | 2N3711 19p 10pF 1.000pF EI2 § val 4 h
AF126 50p BCI83L 16p BFI8s 32p | TIP30A 58p | 2N38i9 32p | 'UP" o 1,OOOP G VBIRGE, A7 G
AEIZ7 Sgp Bg:gz 18p BE:‘M I;p ;:?31/& 639 ZN34061 25p
AF139 53p B 15p BFI95 i7p 32A T4p 40360 46
AFI78 48p  BCI187 25p BFI96 I5p TIP33A 98p 40361 u: SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI
AFI80 50p BC212 13p | BF|97 16p TIP34A [48p 40362  45p [The GDI is the world's first semiconductor that can convert a concentration of
AFI86 39 BC212L 1Sp BF200 40p TIP4iA 79p | 40363 8Bp | gas or smoke into an electrical signal. The sensor decreases its electrical resis-
AF239 48p BC214L 19p BF259 25p TIP42A  90p | 40406 44p ! tance when it absorbs deoxidizing or combustible gases such as hydrogen. carbon
8cl1o7 i3p BCY70 21p BF262 26p TIP43 35p 40486 90p | monoxide, methane, propane, alcohol, North Sea gas, as well as carbon-dust ||
BCI08 13p BDII2 52p BF263 26p  ZTXI08 (8p containing air or smoke. This decrease is usually large enough to be utilized
without amplification. Full details and circuits are supplied with each detector.
Detector GDI £2. Smoke and Gas Detector Kits, mains operated with audible
ZENER DIODES WIREWOUNDPOTS. 3W, 10,25, [alarm £5.60. Mains operated Meter Indicator £7:90. Mains/Battery Gas Leak
400mW 5%, 3-3V to 30V, 12p. 50 and decades te |00k 2, 50p. Detector £12:60. 12/24V Battery operated £8-40. 12V Bacttery operated Two
Remote Sensors £12.80. NOTE. The battery operated kits incorporate our
patented circuit to minimise battery drain. Typically 120mA for 12V. These kits
DIODES contain all parts required with the exception of case. Suitable case mains operated
RECTIFIER SIGNAL kit £4-60. Battery operated kits £5,
B8Y127 1250V 1A i2p OABS 7p
IN4001 50V 1A 7p OA90 5p | PRINTED BOARD MARKER 97p
IN4002 100v 1A 8p OA91 5P | Oraw the planned circuit onto a copper faminate board with the P.C. Pen, allow to
IN4004 400V 1A 8p OA202 7p 5 i h X i 8 insin hi
| N4006 800V A 10p N4 48 5p ger‘yi,e?nd|mmerse the board in the etchant. On removalthe circuit remainsin high
1N 4007 1000V 1A 0p BAI 4 8p :
SLIDER POTENTIOMETERS BRUSHED METERS 2" Scale-500uA, ImA, 10mA, 100mA £3-30
86mm x 9mm x |6mm, length of track 59mm. ALUMINIUM
SINGLE 10K, 25K, 100K log. or lin. 50 PELICT L |
DUAL GAN oK I;K | L% oo 2o :g;'i‘r""{'jp BULGIN MAINS CONNECTORS
o S A a3 (03 @ on Cmiegai S 3Pin  14A Chassis Plug 18p 3Pin  14A Chassis Sockee  30p
KNOB FOR ABOVE, i2p. Line Socket 22p Line Plug 24p
THYRISTORS i i
AR AN IN5060 50V 0-8A esp | P A Chasus Flu 5B IPin 3A  Chassis Sockec  34p
IB Gauge panel ¥2in x 4in with slots cut for use with | 2N 5064 200V 0-BA BO0p . Line Plug 40p |
slider pots. Grey or mate black finish complete with | 106F 50V SA 55p 3 Pin 5A Chassis Plug 24p i
fixings for 4 pots. 106D 200V SA BOp Line Socket 32p 2Pin SA Line Plug 20p
HEATSINKS—REDPOINT
o 2p AW “sp 105 Ciip 5p  TO! Single o THERMISTORS ROTARY MAINS SWITCH
IW 36p oW 60p TOI8 Clip Sp TOl Double 8p VAI005 1Sp D.P. 2A 35p
VAI1026 159
VA1033 i5p R
TRANSFORMERS Al have 240V primary VAEE 14 CINESRIIC
MT30/2 0-12-15-20-24-30vV  2A £3.85 VAI077 2 709 14 pin DIL 40p [
MT50/% 0-19-25-33-40-50V $A £2-50 R53 £|,]5° 741 8 pin DIL 40p
M;goﬂ 0—:3-%;—%3—:3—50¥ 1A l]-;S 741 i4pin 8IL gﬂp I
MTS0 0-19-25-33-40-50 2A £4-20 723 14 pin DIL Sp
MT60/% 0-24-30-40-48-60V  iA £3-30 M AVECHANGEI SV INCHI 3w 747 14 pin DIL 85p
MT60/{ 0-24-30-40-48-60V 1A £4-80 Ip 12W, 3p 4W, 2p 2W, 2p 6W, 748 8 pin DIL 45p
MT60/2 0-24-30-40-48-60V 2A £6-80 4p 3IW DIL Sockets 14 pin and 16 pin  |6p
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TRANSFORMERS

FETY MAINS ISOLATING TRANSFORMERS
an. 120/240V, Sec 120/240V Centre Tapped and Screened

ALSO AVAILABLE WITH 115/120V SEC. WINDING
Weight Size cm. P&P

8
12

coomomo®
O —
ZINIIPRvey
SLNOO- 00O
XXX XX XXX XX
VorLS—wENe
COADOWONO
XX XX XXX KX
nrr--0omma
OCOhBNNGRO

AUTO TRANSFORMERS
YA Weight Size em. Auto Taps

(Watts) Ib oz

20 | 0-115-210-240
0-115-210-240
0-115-200-220-240

m "

COLDOALEIO
THEANODNGL
OONOO—VWOo
XX X XXX XXX
STnETeven
AV ANONN—
X X XX XX XXX

Ne————

|
|
3
3
4 " "
CASED AUTO TRANSFORMER!

S
115V mains jead input and U.S.A. 2-pin outlets, 20VA £2.64,P & P 38p.
500VA £9:50, P & P 80p. |000VA £1592, via B.RS.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Windings P & P

ZV 24V b oz

0-12V at 0-25A x2
0-12V at 0-5A x2
0-12V at 1A %2
0-12V at 2A x2
0-12V at 3Ax2
0-12V at 4A x2
0-12V at 5A x2

oo
»
o
x

codRnNADDNNAD

Vat 15A x2

V at 30A x2
VOI.T RANGE

Secondary Taps

‘8 0-12-15.20-24-30V

OCOOCNO®OAANOLN
o >
OWOWGM‘UN—M&J
——
NUNn—00 Wk — —
SEibvvomEoa
NOO =0 OOV WwO—om
XXX KX N XXX
GhvwsSveaNan
W= ONROONAD
HKXXHAHKXX XX XX
rCIoPanuNesw
cCmERNTrANO—®@in
AR ot 0 O D 1™
OCOON=NONODOA

o
N
»
®
x

SrwNrPDO®

50 VOLT RANGE
Secondary Taps

0-19-25-33-40-50v  2:09
3-08

GG ey
8oomo———u“

05
10
20
30
40
50
60
8-0
00

Crhoacawn—Y
NOONADALS
ANV ODNR
R Y
XX XXX XXXX
TR
NOWRR WU

XXX XXX XX

Weight Size cm.

JxEnoNoN
NOSlvowd
X X X XXX X X
NNOOO®@NS
NI PPINIFF Y
XX XXX XXX

8s5s 5
NONOOUNN—
°

60 VOLT RANGE
Secondary Taps

0-24-30-40-48-60V

°
~

)

~

n

a

3
A0 — M

PR =3
G woewn
o _o==

c3w8rmaas

»~

SIIEINS ey
NMNOOCO——wWwo
XXX XXXXXXX
I0ENSTvove
M ONN=N@OANN
*X==SoSave
[=F=1..X. ¥. . TNFNY. SN
BT
232538 =3

~N
°
=3
S

IATURE TRANS

w

MERS WITH SCREENS
Volts

(g
N
"~
3>

oz

w

o

FY NS
® D05 50
\00?00
-2

-0
PPoo

2ANDALNO S
g2
LR

Proiom
Qs on
BT

[T,

700'(d. <)

500,500
1A 1A

ro

NON—DOMAOODE A0 X XXX XXXXXX

DOONR LI WAN
WWWO—mO—mWw—a
HKOHH KKK KKK K KX
NNNR ANO AN NN
XXX X KK KKK XXX
NNNC AW AR AN
NOO—~—BWVN-—oOmO
OCOONOCOOOOCWOW

JGNo O

Carrisge via B.R'S

PLEASE ADD 89% FOR V.A.T.

INCLUDING P, & P,

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

NEAREST TUBE STATIONS. ALDGATE & ALDGATE EAST

1016

SPECIAL OFFER!

SINCLAIR PRODUCTS

SYSTEM 2000 AMPLIFIER £35-00 TUNER £35-00
SYSTEM 4000 AMPLIFIER £43-00 TUNER £35-00
STEREO 80 PRE-AMP AND CONTROL UNIT £11-30
PROJECT 80 F.M. TUNER £11-30 DECODER £7-50
240 AMP £5-10 A.F.U. £6-95 Z60 AMP £6-75

PZ5 P.U. £4-80 P26 P.U. £7-35 PZ8 >.U. £7-35
Access

CALCULATORS

SINCLAIR CAMBRIDGE £17-00

SINCLAIR SCIENTIFIC £24-95

SINCLAIR EXECUTIVE £24-95 Buy it with Access
SINCLAIR EXEC. MEMORY  £28-75

7400-5  0-20 [[ 7437 0-36 | 7476 0-42 || 72702 0-45]| INGOO1  G-06
7406-7  0-46 {| 7438 0-36 {| 7482 0.8 || 72709 0-31|| IN4002  0-06
7408-9  0-20 || 7440 0.20 || 7483 1.2 || 72710 0-37[iNe003 007
7410 020 [/ 7442 086 || 7485 1-65 || 72723 030 || IN40O6  0-09
7412 0-26 || 7445 1-60 || 7486 0-46 || 72741 0-30 |[ 1Ins007  0-12
7413 0-38 || 7447 1-30 || 7489 4.95 || 72747 1.00 || INa148 00§
7416 0-44 || 7450 020 || 7490 0-66 || 72748 0-36 || OA47 0-07
7417 0-30 || 7451 020 |f 7491 110 || ZNa1a  1.25[ OAg0 0-06
7420 0-20 | 7453 020 | 7492 0-70 || TAA350  2-10 || OAD1 0-06
7422 0-28 7454 0-20 7493 0-86 LM3018 0-75 0QA200 0-06
7425 036 || 7460 020 || 7494 0-90 | CA3046  0-70}| OA202  0-09
7427 0-45 || 7470 0-34 || 7495 0-82 || CA3036  1-00 || IN916 0-06
7428 0-45 || 7472 034 || 7496 0-99 || CA3028  1.20 {| BB105  0-45
7430 0-20 7473 0-45 74100 2-20 CA3090Q 4-50 1544 005
7432 045 { 7474 0-42 74141 0-99 NE555 0-85 }| TIL209 0-27
7433 045 || 7475 0-60 || 74192 2.12 || TAAB61B  1-40 )| OAB1 0-07

ALLHONDA GENERATORS ANDENGINES SUPPLIED
SEND FOR DETAILS—FREE DELIVERY IN UK.

VAT inclusive! Post free over £3!

POWEL ELECTRONIC COMPONENTS

49-51 ST. MARY'S ROAD, OATLANDS
VILLAGE, WEYBRIDGE, SURREY KT139PX
MAIL ORDER ONLY

scnosusents

4tin x 3tin METER. 30uA,
50uA or 100uA, £3.65.

MULTIMETER Model C-708I
GN Range Doubler 50,000 ohm/
volt High Sensitivity Meter MULTI-

£14.40.
METER
TAPE Model D62
RECORDER  “mt=am 20,000 ohm/
A3 volt, £7-00.
METER 9.
5001A, T0p
CARDIOID
DYNAMIC
MICROPHONE ;‘ /
Model UD-130.  Fre- Y —y_ry.
quency response 50— 3 WATT STEREO
15,000¢/s. Impedance
Dual 50K and 600 ohms, AMPLIFIER
£6:55. £4:30

All above prices include 8% V.A.T. Please add 10p for P. & P. on
orders under £5. LARGE S.A.E. for List No. 10. Special prices for
quantity quoted on request.

M. DZIUBAS
158 Bradshawgate o Bolton « Lancs. BL2 IBA
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OUTSTANDING OFFER!

For one month only* we are offering to PE readers the oppor-
tunity to own a superb British-made calculator by Advance
Electronics.

Advance 88 — a fully user-orientated
hand-held machine with 2 independent
memories, %, v/, 16 digits. Algebraiclogic.

Advance 161R — a first-class desk-
top machine with full 16 digits, %, 4/, inde-
pendent memory and full algebraic logic
(enter the problem as you would write it).

All other Advance machines available. Also full

service.

* Offer ends November 30.

program

We also stock calculators by Mortek, T.l., National, etc.
New 6 digit frequency counter kits from £45!

*
P.E. Rondo

Complete kit with 4 speakers, ufc decoder, FM wner and turn-
table. Value approx. £209 - £16-72 VAT.

Fully built Rondo, complete as above. Value £266 + £21 VAT.
Delivery on complete systems may be 6/8 weeks ““om date of
order.

Set of 4 speakers fully to specification with pre-built cabinets—
very professional finish. Very comprehensive kits.

We supply all Rondo parts and modules.
Quadraphonic headphones—a new experience!
Stereo Headphones—padded with volume controls.

ALL ITEMS ARE POST FREE.

We are appointed distributors for Uher quality tape recorders and Videosonic
Dolby processors.
Have you had our book list?

> o \atudio tlectronics
PO BOX 18 HARLOW
A CM 18 6B6SH ESSEX.

Telephone . Hariow(std0O279) 25457

88—complete set with
desk stand, charger, re-
chargeable batteries
and case. List price
£115 4+ VAT.

Offer price only

£89
+ £712 VAT

VAT.
Offer price only

£100

|

|

|

|

|

|

|

| 161R—List price £130+
|

| + 28 VAT
|

|

|

|

| £195 - £1560 VAT

| €245 + £19.60 VAT

£62 + £4'96 VAT

|

l £18:50 + £1.48 VAT
| £4.80 - 38p VAT

l NAME

l ADDRESS

l PE 11/74
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Practical Electronics Classified Advertisemenis

RATE_S: 11p per word (minimum 12 words). Box No. 30p extra. Semi-Display £8.50 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, '‘Practical Electronics” IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

SERVICE SHEETS

RECEIVERS AND COMPONENTS

S8ERVICE SHEETS, Radio, TV, ecte. 8.000
models. Catalogue 20p. 2.A.E.  enquiries.
TELRAY, 11 Maudland Bank, Preston.

S8ERVICE SHEETS for over 6000 models of
Televisions, Radios, Transistors, Stereo, Tape
Recorders, Record Players, etc., at only 30p,
plus S5.A.E. with free Fault-Finding Guide.
Over 50,000 sheets in stock for 10,000 models.
S A K. enquiries. Catalogue 20p plus 8.A.E.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 4200686,

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

WANTED—P.E. COPIES. Jan. to June 73,
60p per copy offered plus postage. LUMLEY,
Leman, 01220, Divonne, France,

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. 8.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

VALVES, VALVES AND MORE VALVES.
Large stocks 1930-1974, many ohsolete.  Also
available 1y types of transistors and styli.
Price lsts available 15p. COX RADIO, The
Parade, st Wittering,  Sussex. West
Wittering 2023,

SUPERB INSTRUMENT CASE8 Dy Bazelli,
manufactured from heavy duty PVC faced
steel, choice of 212 types, send for free list.
BAZBLLT INSTRUMENT (‘ASES, bept. 23,
St. Wilfrids, Foundry Lane, Halton, LA2 6L.T,
Nr. Lancaster.

THE P,E. SOUND SYNTHESISER. Completely
and professionally built in perfect condition.
Offers please (All letters answered) to: 8. H.
WESTELL, 39 Accrington Road, Whalley,
Nr. Blackburn, Lancs. Tel. Whalley 3769.

BOOKS AND PUBLICATIONS

UFO CHARTS: Wave Prediction, 48p; Daily
Flight Pattern, 44p; Map, 44p TV UFQ Detec-
tion, 2 Optical Circuits, 56p. Propulsion
Theory, 55p; “*Anti-gravity”, 58p; ‘Detection
Circuits: Transistor Optical, 668p; Radiation/
Optical, 40p; Microdetector (memor_\',.LSl
Auto-record), 75p; Radiation Counter/Timer,
85p. R & K, Highlands, Needham, Suffolk.

LADDERS

LADDERS. “wpecial Offer”  Unvarnished
triples. 9 ft 7in closed to 23ft lin extended,
£18-52, delivered. Tel. Telford 586644, order,
and pay cash on delivery.
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PRECISION POLYCARBONATE GAPAGITORS

ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE

440V AC (:£10%) , 63V Range
0-1uF (11"x§7) 50p +1% £2% &35
0-22uF (11" x §*)  58p | 0-47ul = 56p 46p 3
0-26uF (14" x £7) 62p | 1-0uF  66p 56p 4
0-47uF (14" x 1" 71p | 22u¥  80p 85p B
0-5uF (1}"x1*) 76p| 47uF £1.30 £1.05 8
0-68uF (2°x 1*)  80p| 6-8uF £1-84 21.29 2l
10uF (2°x1%)  9lp | 10-0uF £2.00 2160 £1.
20uF (27x1%) £1-22 | 15-0uF £2.75  £2.15 £1.

%
6p

5p
5p
09
40
90

TANTALUM BEAD CAPACITORS —Values available:

0-1, 0-22, 047, 1-0, 2-2, 47, 6:8uF at 16V/25V or 35
10-0uF at 16V/20V or 25V ; 22:0uF at 6V/10V or 16

v,
A

33-0uF at 6V or 10V ; 47-0uF at 3V or 6V; 100:0u¥ at 3V,

ALL at 10p each. 10 for 88p, 50 for £4.

TRANSISTORS: | BC183/183L 1lp | BFY50 20p
BC107/8/9 8p | BC184/184L 12p | BFYJ1 20p
BC114 12p | BC212/212L 14p | BFY52 20p
BC147/8/%  10p | BC547/558A 12p | AF178 80p
BC1563/7/8 12p | BF194 12p | OC71 12p
BC182/182L 1lp | BF197 13p | 2N3035 50p

POPULAR DIODES-—1N914 6p, 8 for 45p, 18 for 80p;
INO16 8Bp, 6 for 45p, 14 for 80p; 1844 Bp, 11 for 50p, 24 for
£1; 1N4148 5y, 6 for 27p, 12 for 48p; IN4001 5ip; IN4002
8p, IN4003 Bip; IN4004 7p; IN4005 7}p; IN4006 8p;

IN4007 8ip.
LOW PRICE ZENER DIODES—400mW, Tol. +5%

at

mA, Values available: 3V, 36V, 4.7V, 51V, 5-6V,
6-2v, 6-8V, 7-5V, 82V, 8.1V, 10V, 11V, 12V, 13V,

13.5V, 16V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, ALL
7p each, 6 for 30p 14 for 84p. SPECIAL OFFER: I
Zeners for £5-50.

at
00

RESISTORS—HIigh stability, low noise carbon film 5%,

}W at 40°C, §W at 70°C. E12 series only—from 2-20}
2:2M Q. ALL at 1p each, 8p for 10 of any one value, 7

to

Op

for 100 of any one value. SPECIAL PACK: 10 of each

value 2-20 to 2:2M @ (730 resistors) £5.

SILICON PLASTIC RECTIFIERS8—1-5 amp, brand new

wire ended DO27: 100 P.1.V, 7p (4 for 28p); 400 P.LV.
(4 for 80p); 800 P.I.V. 11p (4 for 42p).

BRIDGE RECTIFIERS—24 amp: 200V 40p; 350V 45p;

800V 55p.

SUBMINIATURE VERTICAL PRESETS8—0-1W only:
ALL at bp each: 5600, 1000, 2200, 4704, 6800, 2.5M,
5M. 1kQ, 22k, 47k Q, 6-8kQ, 10k0, 15k 0, 22k Q,

47k 3, 100k, 2500, 680k Q. 1MQ

PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW £5, ALL EXPORT ORDERS ADD

COST OF SEAJATRMAIL.
PLEASE ADD 8% V.A.T. TO ORDERS
8end 8.A.E. for lista of additional ex-stock jtems.

Wholesale price lists available to bona fide |

R.T. SERVICES
(MAIL ORDER ONLY) .
77 Hayfield Rd., Salford 6, Lancs.

Yeroboard7” x5%app.0:1 Matrix,2for £1-10
P.P. 12%3% 015 Matrix, 75p each.

12Volt | Amp Trickle Charger.£1-85P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 23 X2X I§ in with
circuit, £1:374 inc. P.P.

Crouzet Geared Motors, 30 r.p.m. New,
£1:54 inc. P.P,

UMF TV Tuners. Transistorised, £1-65
inc. P.P.

Panels with 1.C’s on 74p per I.C, min.
order 101{.C’s.

Transformers. 7:5V+7-5V 1A, 88pinc. P.P.
12-0-12V, 100mA, 90p inc. P.P. 9-0-9V,
100mA, 90p inc, P.P. 29V 50mA, 70p inc. P.P.
Brand new Boxed Rola Celestion Re-
entrant Speakers SD 25 with 100V line trans-
former fitted 150 without transformer £14
inc. P.P.

Transformer. 45-0-45V, approx. 2 amp,
£2-50 inc. P.P.

P.C.Board.$/S, 5% x 54in, |0for 70pinc, P.P.
3EG] Scope Tubes with base and con-
nections, £3 inc. P.P.

Transistorised Timer. Variable delay. |10
or 250V A.C. input. With instructions.
Brand new, £2inc.P.P. Size 3" x 2" x 2",
Power Unit Comp ts Transformer.
18 volt | amp F/W bridge rectifier, 2 1250
mfd capacitors, all new £1°25 per kit. P.P.
Electrolytic Capacitors, 4,000 MF,50 VW,

44” x 13" 75p. inc. P.P,

BUILDING YOUR OWN HI-FI
AMPLIFIER?

WHY NOT USE A PROFESSIONAL CASE?

We have a limited number of high quality case
blles vaiued at over £15.00 which must be soid.

MARCO TRADING
Dept. E.11, The Old School, Edstaston,
Nr. Wem, Shropshire
Tel.: Whixall 464 (8TD 094 872)
(Proprs.: Minicost Trading Ltd.)

UNIT WITH 25V D.C. MOTOR. 2 relays. 2 motorised
switches, mass of gears, etc.. £2-58 c.p. NEONS,
BANK OF FIVE, with 5-C407 driver transistors, 80p
c.p. M.C. METERS. 3 assorted 2-3in., £1-30 (30p).
§ FIGURE RESETTABLE COUNTER. 18/22V, works
on 12V, £2:25 (25p). D.I.L. ICs ON PANELS. 10 for
#0p (10p). COPPER CLAD PAX. PANELS. 5} x 5}in.,
8 for 80p; 6 x 9in., 3for S0p; 114 x 9In., 3for €1; 12§ x
12in., 2 for E1. All post paid. SMALL UNIT WITH 48FYS1
with heat sinks, 4 silicon dlodes 850V 1jA, %p c.p.
THREE TRANSISTOR AUDIO/AMP. Transistors squiv.
to AC128, OC72, 40p (10p); 3 for £1 c.p. 22-WAY STEP-
PING SWITCH WITH RESET. A.¢c. mains operated, €1
(25p). VALUPAKS. P8, 100 s/mica caps, 85p. P11, 100
polystyrane caps, 78p. P16, 3 smaii panels with 3 uhf
transistors on h, 30p. Post 12p. Any number of
pal Send 10p stamps for list of Valupaks, Computer
Panels, stc. Refund on purchese.

7Ib ASSORTED COMPONENTS [1-75¢.p.
3tb COMPUTER PANELS E1-50 ¢c.p.

J.W.B. RADIO

[~ , Sale, Cheshire M3) 1INL

2 Barnflel
Postage in brackets. Mall order only.

DRY REED INSERTS

Y sy SN
T, Sm—— S e

Overall length -85 (Body iength 1-17).
Diameter 0-14". Max, ratings 250v D.C. and
500 mA, Gold clad normally open contacts. 69p
per dozen; £4:12 per 100; £30-25 per 1,000;
£275 per 10,000. VAT and post paid.

3 G.W.M. RADIO LTD.

40/42 Portiand Road. Worthing, Sussex 0903 34897

LOOK AT THESE FEATURES:
* Ready punched stesi chassis
* 3 plece, teak veneered ca:
* Screen printed front and resr pletes
* Full compfiment of hardware
FAONT PANEL
Function switch for P.UJ/TAPE seiection. MONO/
STEREO and SCRATCH FILTER switches. Bass,
trebie, volume and balanca. On/off and neon Indicator.
BACK PANEL
P.U. Input socket. Tuner input socket. Tape in/out
socket. MAGNETIC/CERAMIC switch. Speaker out-
put sockets. Headphone output socket. A.C. outiet
sockst. Fuse holder and mains lead.
HARDWARE COMPLIMENT in: es
Push button switch riils. sockets. knobs, plastic feet.
siide switch, neon indicator, screws, n te.
COMPLETE KIT OF PARTS ONLY £0.80 POST FREE.
READY BUILT and TESTED £28 POST FREE
(10 watts R.M.S. psr CHANNEL)

S.A.E. for ful list,
SOUND ELECTRONICS
(NEWCASTLE) LIMITED

43 Hoaton Grove, Newcastle upon Tyne, NE§ SNP
Tel. (0632) 650108

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 15V, 25V, 50V—0-47, 1, 2-2,
4-7, 10 mF, 4p; 22, 47, 4ip; (50V, Bp); 100,
8ip; (50V, 7p); 220, 6p; (50V, 9p). Subminiature
bead-type tantalums 0-1/35V, 0-22-/35V,
0-47/35V, 1/35V, 2:2/35V, 4-7/35V, 10/18V,
22/16V, 47/6V, 100/3V, 9p. Mylar Film 100V
0-001, 0-002, 0-005, 0-01, 0-02, 2}p; 0-04, 0-05,
3p. Mullard Tubular Polyester 400V E8
series, 0-001-0-022, 3p; 0:033-0-1, 4p. Mullard
miniature C333 ceramics E.12 series 29, 1-8pF~
47pF, 24p; 56pF-330pF, 3p. Polystyrene 63V.
E12 series 10pF-1000plt, 2ip; 1200pF-
10000pF, 31p. Miniature Highstab Carbon Film
Resistors 4 W E12 'series 59, 1Q-10MQ (10%
over 1MQ), tp. Postage 8p. Prices VAT
inclusive. THE C.R. SUPPLY CO., 127
Chesterfleld Road, Sheffield, 58 ORN.
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LED LED LIGHT EMITTING DIODES LED LED

RED GREEN YELLOW
clip 0-125" 17p a2p 32p
1p 0-207 20p 35p 35p

with Data All data separately. 8.A.13. +8p
AC127 20p | 2N3702 12p | IN9 14 3p
AC128 20p | 2N3704 12p | IN4001 4p
AF117 26p | 2N2926(R) 7p{ IN4002 8p
BC107 14p | 2N2926(G) 12p | IN4148 4p
BC108 12p | TIS43 25p { OA4T 8p
BC109 14p | MPF102 46p | 0ABI 7p
BCY70 17p | 2N3819 30p | 0A9] 5p
BCY71 28p |— 0A200 6p
BCY72 1gp | 7400 18P |— s —
BFY30 18p COMPUTER
0c7l 10p 555 S p{PANELS  15p
2N706 10p | timer 8x0C43
2N3053 15p | ZN414 £1:10 ) or GET87S

2N 3055 50p | IC radio chip + 24 OARL

Prices inclusive+P. & P. 10p CWO

ISLAND DEVICES, P.O. BOX 11
Margate, Kent CT9 1QX

ALLARD ELECTRONICS
Branded Components—Full Specification

TRANSISTORS |SCR’s Frice| DIODES  Price
Price ea. ea. ea.
AC125/6/7/8 0- 15[01{‘31/00 0:30| 1N914 005
AD140/149 O- 49|CRS]/10 0-56 11\4001/"/3/4
ADI61/162 0-37 LRSI/‘O

0-860
AF114/5/6/7 0-15 | CRS1/40 0-45 | lN4005/0i/7/8
0-55 0-08

AF118 0-35|CRB3/40
Beigran B cietin, 53)
BC147/8/9  0-10
301594354 0.10 CRS15/200 0.88 | m'monuc'ronv
BC212/3/4  0-11|CRB16/600 1.50 OFFER
BCY70/71/720-15|1.C’s 25 Metres
BD131/132 0-35 | TBABOO 1:35|Connecting Wire
BF194/5/6 0-13free data with every order
BFY50/51/52/53 SPECIAL {6 x  5m in
0-18 OFFER varfous eolours)
g, R |
E37 - RADIO 1/¢
MIEST] 093] £1 Free circuit || FOLL RANGE
0C28 0-50 e |8N7400  Beries,
0C35 0.50 | 2ZENERS | Veroboard, Pots,
0C83 0.g0 | BZY88 0-10{Caps, etc., ete.
TIL209 0.g2 | All voltages Send for Free List
2N2218 0-19 | BZX61 veries 8.A.E. please
2N2908 013 | L3W 017 =
2N2926 all  0-11 BRIDGE RECTIFIERS
2N3053 0-15 Price each
2N 3054 0-50| p.iv. 1A 2A 4A 6A
2N3055 0-44 50V 024 0-34 084
2N3702/3/4 0-1 100V 0-24 0-39 0-54 0-69
2N3705/6 0-10| 200V 0-27 0-44 0-58 0-79
2N3707/8/9 0-10| 400V 0-40 0-84 0-89
2N3819 0-28' 600V 0-29 0.74

ib;/am BALLARDS LANE
ND NI28NP

MAIL ORDER ONLY Telephone enquiries:
01-445 5188 Cash with order. Add V.A.T.
Orders under £2 plus 12p P. & P,

COMPONENTS GALORE. Pack of 500
mixed components manufacturers' surpius plus
fall out. Pack includes resisiors, carbon and
W.W., capacitors, various, transistors, diodes,
trimmers, potentiometers, etc.

Send £1 plus I5p P. & P. C.W.O. To:

CASCADE COMPONENTS COMPANY

Bankhead Farm, South Queensferry,
West Lothian

TRANSISTOR TESTER
An easy to use Go/No Go device for rapid
testing of low-power PNP and NPN transistors
and diodes. Specially desigrred for the amateur
market. Will not damage transistors if con-
nected incorrectly. Can be used to determine
PNP or NPN and identify leads of unknown
transistors. Reads gain directly.
Price £6°50. P. & P. I15p.
S.A.E. details.
VIKING, Oak Lodge, Tansley, Derbyshire

RESISTORS. 4 W Carbon Film, Type UM 050
1p each plus VAT, post frec. GREENBANK
ELECTRONICS, 04 XNew Chester Road,
Wirral, Merseyside, L62 5AG.

ABSOLUTELY UNBEATABLE VALUE. Our
quality pack of 550 components is a must for
every experimenter. Pack comprises loads of
transistors, diodes, potentiometers, resistors,
capacitors, etc., plus 2 free panels packed with
components. Send only £1:50 for speedy
delivery to CAPITAL COMPONENTS, B(M
3276, LONDON, W(C1V 6XX.

Practical Electronics November 1974

SINCLAIR CALCULATORS. Lowest ever prices.

Cambridge, ready built, £18-95;
£26-95; lixecutive Memory, £31.
inclusive. Mail order only.
ELECTRONICS, 2a Canal Street
Lanes.

Scientific,
I'rices fully

Droylsden,

TURN YOUR SURPLUS capacitors, transistors,
Contact COLES-HARDING

etc., into cash.

& CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.
MISCELLANEOUS

™ TREASURE TRACER
MK |" Metal Locator

® Varicap tuning

® Britain s best selling metal locator kit

W Welghs only 220z

B Speaker and earphone operation

@ Knocks down fo only 17:n

W Prebullt search coil sssembly

W Five transistor circuit

W Thoroughly professional finish

B You only need soidering iron. screwdriver
pliers and snips

W As sesn on BBC-1 & BBC-2 TV

Send s.a.0. for leafiel

convee £0.80 S v, £13-75

P&P a5p 1 78p VAT P &P 45p. .+ £1 10 VAT

MINIKITS ELECTRONICS, 35g LANGLEY DRIVE,
WANSTEAD, LONDON Ett 2LN (Mail Order Only')

PSYCHEDELICATESSEN

is the only way to describe the paradise
of FREAKY gear now available from Boffin.

LOOK!
Kits

NO LICENCE EXAM. Transmitter/

Receiver £6.40
Variable-rate, BRIGHT-FLASH, Pocket

Mini-Strobe £2:40

Ready-Made Modules

Maxi-Volt SPARK GENERATOR (i inch

spark), 15,000 Volts. £1-35
Experimental Mini DREAM-LAB-

ORATORY £2.20
SENSITIVE non-anatomical electronic

STETHOSCOPE £2.20
Electronic 'VOICE-THROWER' £2-20
GHOST-HUNTING AID £2:20
PEOPLE DETECTOR £1.20
Experimental WATER-FONE £4-40
PSYCHEDELIC MEDITATION AID £2-20
Bird-Watchers' REMOTE MONITOR  £2:20
Psychological CROSS-EYED EARS

Device £4.40
Super SOUND-CATCHER £2:20

(All prices include VAT, packing & postage}
Send remittance to:
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey
{Mail order U.K. only)

Or for more details, send 20p for lists, plus
free design project sheet

ENAMELLED COPPER WIRE

S.W.G 1ib Reel 11b Reet
10-14 £1-90 £1-05
15-19 £2-00 £1-10
20-24 £2-05 £1-15
25-29 £2-10 £1-20
30-34 £2-20 £1-28
35-40 £2-35 £1.35

All the above prices are inclusive in U.K.

INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone 061-224 3553

Build the Mullard C.C.T.V
Kits are now available wi
hensive construction manual
available separatéely at 80p).
SEND 5” xx 7” S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS

124 Colne Road, Twickenham
Middlesex TW2 6QS

(also |

VALENCE

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324
A-DC 0-06-3A -6 Ranges.

A-AC 0-3-3A-5 Fl.rlgot

V-DC 0-6-1200 V-9 Ranges

V-AC 3-900 V-8 Ranges.
Frequency in the rsn

of 45 to
ohm to
ranges. Decibel: —10
to +12dB. Accuracy: *2 5%. DC
+4% AC. Dimensions: 167 x 98

x o Only £8 85

10 Filelds-80 Ranges' Plus
a lot of accessories lor
measurements of 500A-AC
100 ADC- Temperature—
50C to ~200C- Magnetic
=l fields up to

Phase indicator- EHT 25kv
@ Electronic Volt Ohm- meter
Transistor Diode Tester. etc

128 x 95 <32 mm £18'50

Dimensions
300 grams 20kOhm V Accuracy
1°c DC Ask for free catalogue Accessories Extra

ALPHANUMERIC NIXIE TUBES B7971
The Alphanumetic
NIXIE tube has the
abilitys to display
all the letters of
the alphabet

numerals @ thru 9

and special
characters in a
single tube

From the stand-
pointof both read-
ability and elec
trical characteris-
tics. the Alpha-
numeric NIXIE tube provides many unique benefits
including * All d & operation * Uniform. continuous
line characters of equal height « Memory with simple
solid state drive circuits * Readability in high ambient
light 200 footlamberts brightness #* Long life with
no 10ss of brightness & Character height 2}in

Price only 99 each plus 16p P./P.

SPECIAL OFFER

The Sinclalr Sclentiflc.
Logs, trig and arithmetlc.
All at the touch of a button.

At last there s a pocket calculator which
gives you log and trig functions instantly
Full 12 tunction machine.

With the functions available on the
Screntific keybosrd. you can handie
directly log... antilog.,. sin and arcsin
cos and arcos. tan and arctan. automatic squaring
automatlc doubling. x7 (including square and other
roots). plus, of course. addition. subtraction. multipit-
cation. division and any calculations based on them

7-digit sctentific notation. 200-decade range. Reverse

Polish logic and 25-hour battery life £27 50
.

Send for further information.

Add 8% VAT to all items + 35p P&P
ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB
Tel. 01-837 7781

\I
“FLUORESCENT
LIGHT
KIT

You can build this reverse polarity proof light for use in
homes, garages, caravans, for camping, or emergency
lighting. Everything: tube, all metalwork, alt components,
P.C.B ., Instructions, etc., Is suppiled

Price only £3-19

DIFFUSEREORNL r\JS%)Wra
ELECTRONICS DESIGN ASSOCIATES
82 Bath Street Walsall WS1 3DE

Phone 33652

inc. VAT
o & p
inc. VAT

SLOW SPEED MOTORS required (about 1r.p.m.)
any quantity considered.
061-633 3527.

Phone Mr. SMITH,

1019



fibre optic suppliers

NEW SHORT FORM DATA
LENSES. For photoelectric devices, intruder
detectors., short-range optical communica-
tion, experimental and laboratory use. Dia-
meters 7-50mm.

ULTRASONIC TRANSDUCERS. Remote
control—TV, radio, lights, doors; burglar
alarms; acoustic wave experiments.
LINEAR POLARISERS. Light valves, psyche-
delic light shows, stress analysis. 3-D
pictures.

CIRCULAR POLARISERS. Red, amber,
green, neutral for glare reduction, contrast
ration enhancement of displays and instru-
ments.

FIBRE OPTICS. A complete range for indus-
trial. experimental. modelling, display
systems. Monofibre 10 thou to 60 thou:
bundles 1-2-3mm.

MARE'S TAILS. For beautiful fibre optic
displays.

LIGHT EMITTING DIODES. Infra-red. red.
amber, green. TO92 and miniature.
PHOTODETECTORS. Silicon phototransis-
tors and Photodarlington.

SPECIAL FREE OFFER. During the month
of October only we will send a FREE RED
LED with our data/price list to readers of
“‘Practical Electronics’

Send 9 x 6in stamped addressed envelope to:

FIBRE OPTIC SUPPLIERS
Dept PE, PO Box 702, London W10 6SL

Add 10p P. & P. for orders under £2.

Data, and circults whers appro-
priate. supplied with orders, or
availabie separately (44p stamp

each).
Six Minltron displays for only £6-00 + VAT 1]
Caiculator Keyboard (to order) £4.85 + VAT = £5-
MK30288N Alarm Ciock IC £8:90 + VAT - 7
CT7801 Calendar/Alarm/Clock IC £9-80 + VAT -t10-
Minitron 3015F $mm 7 seg. Olspiey £1-20 + VAT - €1
SP382 Beckman 2 digil module 0-55In £4-00 + VAT = L4
Soldercon IC socket pins—3 strips of 100 €1-5¢ + VAT = €1-

Complete circuits and sp
Minitrons or SP352 ».

SINTEL, 538 ASTON STAEET, OXFOAD

GADGETS GALORE!!
Alarms—Test Gear—Musical Insttuments
Timers—Audio—Disco—Sound Effects
% READY BUILT AND TESTED %
Sample prices: Signal Injector £1-95

Signal Tracer £2:95
PRICES INCLUDE U.K. POSTAGE
AND BATTERIES
Mail Order Only S.A.E. list to:
G. K. SERVICES
83 Westdale Road, London SE18 3BQ

LOW-COST I.C. MOUNTING
DiL 14 MOUNTING 8}p (or less)
Easy to use. Easy to remove.
100 1.C. Pin-sockets for 60p.
Plastic supports for use with pin-sockets where
I.C. needs to be continually changed. Sp pair.
S.A.E. details and sample. Quantity rates.
P. & P, Sp/order.
L.E.D's (MLED500) 20p each (Post Free)

P.K.G. ELECTRONICS
Oak Lodge, Tansley, Derbyshire

48

| prices for MK50250N with LED s,

AUDIOSCAN, the “do-it-yourself** speaker
mail-order specialists. High fidelity speaker
kits, chassis units, sound absorbent, grille
fabric and much more. Send s.a.e. for bargain
list to: AUDIOSCAN, Dept. PES, 4 Princes
Square, Harrogate, Yorkshire.

P.C.Bs. Limited number, J in glass fibre, ready
drilled: Scorpio Mk. 11, 80p; P.KE. Power
Slaves (3 boards), £2. M. G. PYWELL, 16
Goverton Square, Bulwell, Nottingham.

1020

PRINTED CIRCUIT MANUFAGCTURERS offer
any P.K., Project P.C. ready drilled. One
Price 65p. C.W.0. Also P.C. production,
Design, Art-Work and Photography under-

taken. Send basic circuit, P.C. layout or P.C.
Master stating quantity required for estimate £ 7 0 p W,

by return or Phone: W.K.F. ELECTRONICS,
can be yours

Dept. P.C., Welbeck Street, Whitwell, Work-
Jobs galore! Tens of thousands of

sop, Nott's., 880 4TW. Telephone Whitwell

(Derbys) 695.

- - new computer personnel needed over
the next few years alone. With our

MEN'!

HARDWARE S8UPPLIE8—Sheet aluminium revolutionary, direct-from-America,
individual sizes or standard packs, drilled to course, you train as a Computer
spec. Ncrews, nuts, washers, etc., Fascia Operator in only 4 weeks! Pay
panels in aluminium individual requirements. prospects? £3,500 + p.a.

Printed circuit boards, one-off or small runs. After training, our exclusive ap-
Printed circuit drafting tapes, ete., Tp for list. pointments bureau — one of the
RAMAR CONSTRUCTOR SERVICES, 29 world’s leaders of its kind — intro-
Shelbourne Road, Stratford-on-Aven, duces you FREE to world-wide
Warwks., CV37 9JP. opportunities. Write or ’phone

TODAY, without obligation.
London Computer Operators

CLEARING LABORATORY, scopes, recorders,

testmeters, bridges, audio, R.F. generators, Training Centre
turntables, tapeheads, stabilised P.58.U.s, sweep T63, Oxford House
generators, test equipment, ete. Lower Beed- 9-15 Oxford Street, W.1
LT3R Telephone 01-734 2874
100-500 YARD ROLLS WHITE PVC insulated f \
14/0076 double tinned copper wire (DEF 12D).
Sensible offer reguired to clear the lot. ELECTRONIC ORGANS
PALMER, 63 Clyst Valley Road, Clyst St. Experienced Electronics Engineer
SIS LR, required for field and bench service
work by leading retailers of home
. and church organs.
IC 8OCKET PIN8 for low cost mounting of .
3 to 40 pin DILs, T0p (plus 5p VAT) for strip l-llllgh Salar(y angh.cglcncrous“ cda)r
of 100; £1-80 (plus 12p VAT) for 3 x 100; 24 allowance {(or vehicle supplied).
(plus 32p -VAT) for 1,000. Instructions Excellent prospects for suitably
supplied. 10p P & P. for orders under £2. qualified applicants prepared to
SINTEL, 53b Aston Street, Oxford. take responsibility.
For further details write or phone:
METER REPAIRS. Ammeters, voltmeters, RIVERSIDE ORGAN STUDIOS LIMITED
multi-range meters, ete. Send to METER 4 RICHMOND ROAD
REPAIRS, 21 Mount Road, Thundersley, : '
Benfleet, Kssex, 887 THA. KINGSTON UPON THAMES
SURREY KT2 SEB
Tel. 01-546 123t
SITUATIONS VACANT \_ Y,

NATIONAL PHYSICAL LABORATORY, DIVISION OF MARITIME
SCIENCE

VACANCIES

AT TEDDINGTON, MIDDLESEX AND HYTHE, HAMPSHIRE

ELECTRONIC DEVELOPMENT

A number of interesting posts with a wide range of duties are available

at the above locations.

We use analogue and digitai circuits, audio and radio frequencies.

land and sea based equipment, together with computers to handle our

results.

Assistant Scientific Officers, with an interest in electronics, are

required to join small teams at both sites to help us maintain and

develop our systems, and to assist in trials on ships and offshore

structures.

Excellent opportunities exist to obtain broad practical experience and

to study for higher qualifications leading to a worthwhile career.

The minimum qualifications are 4 GCE or CSE Grade 1 subjects, to

include Maths, Science and English Language.

Salary ranges from £887 (at age 16) to £1,547 (at age 25) rising to £1,899.

If you would like further details you may telephone Mr R. F. Johnson

or Mr R. W. Cuffe at the numbers shown.

Mr R. F. JOHNSON: 01-977 3222 Ext. 4165 during working hours or
Woking 65942 evenings and weekends.

Mr R. W. CUFFE: Hythe (Hants) 3065 (STD 042-14) in working hours, or
Hythe 6804 evenings and weekends.

Alternatively, write to Mr H. B. Boyle, Officer-in-Charge, Department

of Industry, National Physical Laboratory, Division of Maritime Science,

St John's Street, Hythe, Southampton, Hampshire, SO4 6YS, quoting

Reference MS/INST.
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OFFICIAL APPOINTMENTS

———— ey &

The Hatfield
Polytechnic

TECHNICIAN

for Psychological Laboratory

for maintenance and construction of
a variety of electronic, mechanical,
audio-visual and medical equipment.
The person appointed will work with a
Senior Technician.

Applicants should preferably hold an
appropriate Intermediate or National
Certificate or City and Guilds qualifi-
cation, but this is not essential.
Further study is encouraged and day
release facilities are available.

Salary on a scale rising to £1,889 per
annum including a local weighting
allowance and threshold agleement.

Application form and further details
from the Staffing Officer, The Hatfield
Polytechnic, P.O. Box 109, Hatfieid,
Herts. or ring Hatfield 68100, Extn. 309.

Please quote ref.; 542.

EDUCATIONAL

TELEVISION
TRAINING

16 MONTHS' full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners.

I3 WEEKS’ full-time Colour
TV Servicing course. Includes
100 hours practical training.
Mono revision if necessary. Good
electronics background essential.

NEXT SESSION commences on
January 2nd.

Prospectus from London Elec-
tronics College, Dept. All, 20
Penywern Road, London SWS5
9SU. Tel. 01-373 8721.

VEROBORRDS GIVE A PROFESSIONAL
FINISH TO YOUR WORK

0.1"and 015 pitch, plain and copper
clad universal circuit boards.

AVAILABLE FROM YOUR LOCAL RETAILER
TRADE DISTRIBUTOR N. Rose (Electrical) Ltd

$05 3ZR

C AND G EXAM

Make sure you succeed with an ICS home study course
tor C and G Electricat Instalistion Work and Tech-
nicians, _ Radlo/TV/Electronics Technicians  Tele-
comms Technicians and Radio Amateurs

COLOUR TV SERVICING
Make the most of the current boom' Learn the
techniques of servicing Cotour and Mono TV sets
through new home etudy cOurses. aspproved by
ieading manufacturers

TECHNICAL TRAINING

Homs stud in E
Englnunng Maintenance. Radio. rv Auduo
Also

uu build radio kits
Get the qualifications you need to succees Fres
detaeile from.
International Correspondence Schools,
Dept. 730X, Intertext House,
London SW8 4UJ. Or phone 01622 9911
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We make t: il
OSMABET I'TD n;:onw olt::: :ll;!nl:::.
AUTO TBAI"OBIEBB. 110/!00/”0/
30W, 81.70; 50W, #2-4 W, £3-85; lOOW #380;

500w, llow 760W lllu 1000W, nuoo eto.
LOW VOLTAGE TRANSFORMERS
Prim. 900/240V a.c. 6:3V 1-56A, 81.80; 3A, 31.80;
6A, #2:56; 12V 1-6A, 81.50; 3A, 88-65; 6A CT, $3-40;
18V 1-5A CT, #2:85; 24V 1-5A CT, #8-66; 3A COT.
48-45; 5A, 24:-80; BA, £7-35; 124, 810-85; 40V 3A
CT, 84-50; 50V 6A CT, 813.50; 26V 2A+20V 94,
#4-90; 12V 44 +12V 44, 84-90.
LT TRANSFORMERS TAPPED BEC. Prim. 300/840V
0-10-12-14-16-18V 24, #£2-60; 78
0-12-15-20-24-30V 24, 40 ; “ H
0--5-20-30-40-60V 1A, 23.40; QA, #4-80;
0-40-50-60- 80—90—100—110\’ 1A, 2400,
MIDGET RECTIFIER TRANSFORME!
For FW rect. 200/240V a.c. 9-0-9V 0- SA u-o«nv
0:26A; 20-0-20V 0-15A, 6V 0-3A + 6V 0-5A; §V
0-36A + OV 0.35A; 12V 0-25A + 12V 0'25A or
20V 0-16A + 12V 0-15A at £1-85 each; 9-0-0V 14,
31-85; 12-0-12V 1A or 20-0-20V 0-75A £1-80 each.
MAINB TRANSFORMERS
Prim. 200/240V a.c. TX6 sec., 426-0-4256 500 Ma,
8-3V CT 6A, 63V CT 6A, 0-6-6:3V §A, 216-80;
TX1 426-0-426V 260 Ma, 6-3V CT 4A, 6-3V CT 4A,
0-5-8-3V 3A, 20-75; MT3 Prlm 0-110-240V sec.
250V 100 Ma, 6-3V 24, E/8, 88
0/P TRANSFORMERS FOR POWEB AMPLIFIERS"
P.P. sec, tapped 3-6-160hms, A-A 66K 80W,
70; A-A 3K 50W, 20-00; 100W (EL34 KT88,
15:78 ; tapped Multi O/P 10W 48.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 86p.
LOUDSPEAKERS FOR AMPLIF!
BAKER 20W, #7-60; 356W, £8-40; HI-FI Major
Module 20W w/tweeter Xover, #11:80; Bakerspeaker
liste; FANE; 60W, #18-50; HI-FI speakers, EMI bass
18x8in30rl50,#8:00;6in80,81:18; Tx4inls0,
#1-60; 8 x 5in 38, 8, 16, 25 or 8003, 81-75 each.
LOUDSPEAKERS
24in 8, 18 or 760, 24in 8 or 260, 3in 9, 8, 35 or
8350, 8iin 8, 15 or 800 80p each; 5in 3, 8 or 350,
5x8In 8 or 80, #1-08; 7x 4in 3 or 150, 6Hn 30,
21.25;10 x 6in 303, 81-60.
SPEAKER MATOHING TRANSFORMERS
19W 3to 8 or 150 up or down £1.80.
“INSTANT” BULK TAPE/CABSETTE ERASER
Imunt erasure, any di ter tape spools,
demagnetises tape heades. 200/940V a.c. 88-88.
SYNCHRONOUS GEARED MOTORS, 230/240V.
Brand new, Smiths. Built-in gear box, 2 RPH,
76p each.
Oarriage and VAT extra on all orders.

8.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
46 EKeniiworth Road, Edgwars, Middx. HAS Y&
Tel. 01-058 8814

SINCLAIR CALCULATORS

Cambridge Memory £20-95 (£1-95)
Cambridge Assembled £15.95 (£1-55)
Sinclair Scientific £22-45 (£2-05)
Executive with Memory £26-25 (£2-53)
Executive £22-75% (£2-25)

FERRANT! ZN414
iC radio chip with data £1- 20 (22p). Also available kit of
extra parts to complete a radio, £2-45 (42p). Send
S.A.E. for free leaflet.

SINCLAIR PROJECT 80

£5-95 (70p)
240 £4.85 (61p)
260 £5-95 (70p)
Q16 €8-70 (77p)
P25 £4-28 (49p)
PZ8 u 95 (82p)

95 (82p
Decoder. £8-45 (75p) Trans for PZ8. £3-35(50p). Tuner,
£9-95 (£1-08). Stereo 80, t’ 95 (£1-08). Project 805
P.O A. Project 805SQ P.O
ECONOMICAL
quadraphonic synthesizer. m
Just feed the output of any
stereo system (including Project 80 or 60) into it and

QUADRAPHONICS
hook on 4 speakers to obtain the latest experience in

introducing the Napolex
QA10 self-contained matrix
sound. Send S.A.E. forfree leaflet. Oniy £10-15 (£1- 10).

SINCLAIR
SUPER iC12
B8W rms power.
With 44 page
booklet and
printed circuit
£1-80 (40p).

NEW SINCLAIR iC20
High power IC audio amplitier chip. P.O.A.

DELUXE KIT FOR THE IC12

Inctudes ail parts for the printed circuit and volume,
bass and treble controls needed to complete the mono
varsion, £1.-80 (25p). Stereo model with balance
control, £3-60 (42p).

ICt2 POWER KIT

Supplies 28V 0-5A. £2-87 (47p).

LOUDSPEAKERS FOR THE I1C12

5in 8 ohm, £1-10 (27p). 5in x 8in 8 ohm, £1-55 (37p).
PREAMP KITS FOR THE IC12

Type 1 for magnetic pickups, mics and’tuners. Mono
model, £1-35 (24p). Stereo model. £2-40 (32p). Type 2
for ceramic or crystal pickups. Mono. 85p (18p).
Stereo, £1-3¢ (24p).

SEND S.A.E FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR BARGAINS

The most versatite battery

ehminator ever offered.

Switched output of 3. 4§,

6. 74, 9 and 12V at S500mA.

£3-90 (57p).

Other eliminators stocked:

250mA—3 way switched

model giving §, 7§ and 9V.

£2:25 (55p).

50mA—6V, £1-95 (40p). 9V,

£1-95 (40p). T}V cassette

fype £2- (AOp) Double 6V + 6V, £2-50 (40p). 9V + 9V,
50 (40p). 500mA—Heavy duty deluxe modsls 6V.

tZ 78 (55p). T§V. £2-78 {55p). 9V. £2-78 (55p).

S-DECS AND T-DECS

S-DEC £1-98 (31p)
T-DEC £3-83 (47p)
u-DEC A £3-99 (51p)
u-DEC B £6-89 (81p)

IC carriers 16 dil—plain,
81p  (15p). With socket, (1
£1-77 (25p). 10 TOS5—plain.
T8p (15p). With socket.
£1-88 (24p).

Experiment guides—A, £1-50 (26p); B, £1-77 (29p):
C, 90p (18p); D, £2-40 (35p); E, £4-20 (53p).

SWANLEY ELECTRONICS

P.O. Box 88, Swaniey, Kent BR8S 8TQ
Please add the sum shown in bracketa after the price
to cover the cost of post and new VAT.

Official credit orders from schoois. etc. welcome.
No VAT charged on overseas orders
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SYNTHESISER | ( "iukeh & Wijok 550
MOduIes by Dewtron® 30-14,500 cps. Double cone woofer.

Baker ceramic magnet 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS,

MAJOR MODULE KIT £10-95

30-17,000 cps. woofer, tweeter, crossover
and baffle as illustrated. Size 19in X 124in.
NOTE—~When ordering state 3 or 8 or I5 chms.

d Regent 12 in. 15W £7-75 New Group 50/12
A b0 (- Deluze 12 in. 16W £6-75 | 8r0up 251210 25W 8775 10y, so5p £12-95
PINW OY T WY e Buperb 12in, 20W £13-80 | GrouP 35 12 in. 36W £8:50 [ 59 14009 cpy, &l 2
,g EEE ‘g! ‘\\ \\ \\\ RADIO COMPONENT SPECIALISTS
337 Whitehorse Road, Croydon
P — PRICES INCLUDE VAT and POST. ALL GOODS IN STOCK)

The synthesiser illustrated was built using Dewtron
modules, as sold to constructors for some years now.

With over 10 years' experience in mail-order. we have If you have diﬁiCUIty in Obtaining
supplied many famous people and groups. Over 30 types

of synthesis modules. some of extremely precision p R A c T I c A L
design. e.g. VCO-2 log-law oscillator; 3-wave o/ps;

sample/hold/envelope module; pitch-to-voltage

module allowing a whole equipment to ''play itself'" in E L E c T R o N I c s

unison/harmony with any solo input or voice. Modules for

sequencer construction, too. Famous “~Modumatrix’ Please PIGCQ a regular order with your
patching system makes other patching a thing of the past! A
S e 15 (o (ulll GELEII0To i newsagent or send | year’s subscription
D E W LT D (£3-25) to Subscription Department,
= = L] = Practical Electronics, Tower House,
254 Ringwood Road, Ferndown
s e D) Southampton Street, London WC2E 8QX

DISCO, SHOP, SOUND TO LIGHT, STAGE
PHOTO-FLOOD LIGHT FITTINGS

TYPE B 3-BANK UNIT

Has two brackets to accept P/C Board. Transformers. Also has holes
in ends for Potentiometers. Jack Socket. Cable. etc. Ideal for making
Sound to Light and Strobes. Base Cover included. Less Lamps. only
£6-50

inc. VAT. P. & P. 40p

SOUND TO LIGHT

Three channel. using Type B unit. Ideal for small disco's and home =~ _
entertainment. Complete with Lamps. Ready wired ¥

£25
inc. VAT. P. & P 40p.
STROBE UNIT

Using Type B unit. Adjustable frequency. Single knob control. Com-
plete with Lamps. just plug into mains—that’s it.

£25

compilete, inc. VAT P. & P 40p.
100 WATT SPOT LAMPS

Red. Pink. Green. Yellow. Blue. Violet. Clear. Only

80p

each. Minlmum 3 Lamps £2-40 inc. VAT, P. & P. 25p. C. VAT

TRAFALGAR SUPPLIES &® -+
Dept H.T. - Standish Street - Burnley - Lancs
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C.T. ELECTRONICS

Now open—

r new component:

come slong.

are very much larger and wili enable us
n

one roof wil now

Lid
uarsntes you speedier service on the counter, and on the mail order slde. We have sn enormous
renge of camponmu 10 choase from. H you sre having pi

then

getting your

are open from 9.30 a.m. through till 8.0 p.m. Monday to Saturday. The nearest
unduglouud la Chllwlck Park, and there ere no parking restrictions.

NOW AT 267 & 270 ACTON LANE, LONDON W4 5DG

* ¥ SPECIAL OFFERS & %
MINIATURAE MAINS TRANSFORMER. PRI
240V, SEC. 12V, 100MA Manut . Hinchley
Size 30 x 45 x 40mm F C 53mm
Price 1-85p. 100-80p es. 1.000-50p es.
10 000-40p
3 CORE PVC IN!ULAT!D MAINS CABLE,
GREY ML6650 3x7/0 2 mm Price 100-
£4-50. 1000m-£35. 10,000m-E
0-47mtd. SOV MYLAR FILM cAnAcnou
Size 1in > 0 3%in x 0 65in P C Mount
Price 100-4p e8. 1000-3p
240V. A.C. SOLENOID. Reversible opers-
tion. win coll Size spprox 2} » 14 = 1hin
0p as.

30 unmarked  OC71 transtsior
25 UNMARKED 250MW Zan
51V 6 2V. 75 9 1V 10V Me .uuu lr\d
tosted

Please state vOltage raguired

50 GE Diode OA4T squivalent £1-00
TRANSFORMER: DOUGLAS PAIL. 0 115,
200 220 240 SEC 25-0-25-0-6V. 2}A. £4-50
+ S0p.p

TRANSFORM

PRI 0 115 150 205 225 245 SEC 35-0-35
12414-% - Sp. p.p

MULLARD YUIULAR CERAMIC UNWF
TRIMMERS (’RDF!SBIONAL)

n-oo
v

Type 092 0 B-2 2
801 082 2 l Price 10p an
991 051 ’

QUANTITY DISCOUNTS PLEASE TELE-
PHONE

1000pF Fasdthrough capacitor 5p se.
Miniatu bular P C tnmmars

3s.

6-30pF 10p ea.

4p c/o Verley 7000 relay S0p eu.
703 VOLTAQE | REGULATORS
LO0S 5V 650m.
1036 12V SoomA
L037 15V 450mA £1-60 88
VEAOBOARD

61 015

2t » 34 32p 29
2 <5 sp 35p
34 x 34 3sp I8p
34 x5 ap 41p
17 % 24 £1-05 o
17« 34 £1-43  £1.12
17 x 5 £1-84 —
PIN INS TOOL 72p 720
SP F CUTTER s2p s2p
100 PINS SS 20p 30p
100 PINS DS 30p 30p
500 PINS 5§ £€4-20 €120
500 PINS DS £1-20  £1-20

Prices Correct June 12

N!w SERIES TRANSISTOR DATA BOOKS
DTA3 USA Band 3 Transistor Charac-
teristice 2N21—2N6269 all numbers
THT Yhymmv Triac_Diac Put. UJT s
oTIS es _ Transiwior Charac-
teristics 2SA 288 2SC. 2SD numbers
DVT Diode Comperison Tables
Band t Transistor Characteristics
Europesn numbaers AC. AF BC BF etc
TVT Transistor Equivatent Tables

All books contain pin connections snd
semiconductor outlines

PRICE £1:10 per book. £8 per 6 books inc

@ oa an

AT
Unless otherwies stated all nnu

CLUSIVE Ot VA T Pl
to i orders Carrage orders under
£5 - 20p Over £5 post free

sswcououcrons e e
AC107  35p| BCY30  40p{ MJ3s0  s8p| OC38 TIPAIC
AC125  25p| BCY31  s8p[ MJ4s1  9Sp| OCa2 TIP42C S:g}ﬁ;g e 'srél.zsaa 84 400v 1’.18
AC126  25p] BCY32  #8p| MJ2801 €1-25[ OC4 Tisso CRS1/40
AC127  2Tp| BCY33  48p| MJ2901 £2.20| OC4s 2TX107
AC128  20p| BCY34  ¢0p| MJE340  Sp| OC70 ZTX300 CRS1/60
AC176  27p| BCv3s  ssp| MJE370  75p| OCT! ZTX CRS3/10
ACY17  25p| BCY39 £1-00f MJE371  80p| OC72 27TX8501 CRS3/20
ACY18  %p| BCvss ¢1-a0] MJES20  88p{ OC75 ZTX504 CRS3/40 ...
ACY19  30p| BCY70  22p| MJE2055¢1-95| OC76 ZTX531 CRS7/400
ACY20  25p| Cy71  22p| MJE30S5 59| OC77 2TX550 CRS16/100
ACY21 30p| BCY72 25| MM1613  43p| OCa1 INBS59 CRS16/200 LINEAR I.C.o
ACYaapusse 0] 2 gpse [lvasn i 20 e0n [FOCES INoT4 CRS16/600 £9-60 | LM309K 5. 1A, Voit-
AD120  80p| BD123 78| MPF102  45p| OC84 IN916 1068 5, Reg. .
AD149  65p| BD124  sgp| MPF103 0C139 IN40D1 3 . o u:?;ac”',v' 1560m,
AD161  o0p| Bp131  7sp| (2NS4STY 3%e| OC1a0 IN4002 C106D Op 2:37V. 150mA
ADI62  40p| BD132  75p| MPF104 Qc170 IN4003 40869 . 90p | Voltage Reg.. ... £1-05
AF114 25p| BD1S3 75p| (2N5458) 35p| OCIT1 IN4004 TIC44 .. 35p | MFC4000 250mW Audic  80p
AF115 25p| BD156 73p| MPF108 0QC200 IN4DOS 2N4444 . £1-90 | TBAB0O SwWattAudio. £1-50
AF116  25p| BOY11 £1-40| (2NS459) 48p| OC201 IN4006 BT10/5004 ... 90p | 709C Op Amp D.I L/
AF117 25p] BOY1? £1-80| MPSAOE 3%p| OC202 IN4007 TO%%
AF118  60p| BDY1s £1.95) MPSAIE Xp| TiP29A IN4140 BRIDGE RECTIFIERS 1€ Op Amp 814
AF172 30p| BF152 20p| MPSAS5E  35p| TIP30A 2N696 W02 1A 200V 38p DI L/TO%S 55p
ASY28  30p| BF194  14p| MPSUOE 75p| TIP31A 2N697 BY164 14A 200V 57p 746C Op Amp OIL. T
AS221  6op| BF195  1sp| MPSUSE 70| TIP32A 2N698 MDAS52/2 L4 ERATMD 5o
BA102 33p| aFx29 30p| NKT135  35p( TIP33A 2N708 747C Dual Op Amp  £1-20
BAI12  50p| BFX84 NKT222  25p| TIP3sA INTOEA 6A 100V 80p ZN414 Rgdio 1C . £1-25
BA114  16p| BFX85  30p| NKT401 #8p| TiP3SA 2NT08 ZENER DIODES TAD100 Radio 1C
BA1S6  15p] BFx86  30p| NKT404  80p| TIP36A 2N930 BZY83 Series 400mW inc Filter £1-90
BC107  t4p| BFX88  30p| NKT773  30p| TIP41A 2N1132 3-3V-33V. 5% i CA3014 . £1.55
BC1 14p| BFY10  3%p| NKT774  28p| TIPa2A 2N1302 Pt 2 CA018 £1-00
8C109 15| BFy4d  Sap| OAS  20p| TiP29B N1303 1sWisnge e | | Gazozs £1.20
BC147  12p| BFYss  2sp| OA10  20p| TiP30B 2N1304 10W range 5 CAB £1.00
BC148  12p] BFYS1  28p| OA47 Wp( TIP31B 2N1305 L.E.D. CA3046 e,
BC149  12p| BFYS2  25p| OA70 i2p| TIP328 2N1308 TIL209 3 CA3048 :
8C153  15p| BFYS3s  25p| OA79 12p| TIP33B 2N1307 -uv . f2:2
BC157  14p| gFvsg  eep| OA8! 10p| TiP348 2N1308 HP5082 . P CA3075 . £1-80
BCt 15p] BSWE3  65p| OAS0  10p| TiP3sE 2N1309 MA2082R 2 CA3090Q £4.05
BC1S9 15p| BSW6s  sop| OA9? 1W0p| TIP368 2N1613 L.0.R MC1303L £2-20
BC169C  14p] BSY9SA 12p | OA: 10p| TIP41B 2N1711 ORP12 50, SN76023 6W Audio | C
BC182  14p| C111 sop| OA202  10p| TiP428 2N2147 - - oP with erreuit £1-75
BC183  14p| Gaze  4op| OA210 TIP2SC 2N2160 NESSS Timer L
gg;?: ::p ey 1 832' :p ;l::wg 282217 WMETAL BOXES ==
p| BY126 20 p| TIP31 2N2218
BG213 14p| BY127 il oc1g e | TIP3 2N2219 :;‘IJ)MG'INKIUQMC:g;E!' IDEAL FOR VEROBOARD WITH BASE
BC214 14p| BY164 esp| OC22 55p| TIP33C 2N2222 AB7 24 Long 5; Wide 17 High 50p
B8C238  12p| 15100 15p| OC26  85p| TIP34C IN2222A ABS 4 ‘ 134 stp
BC238  12pt IS103 20p| OC28.  83p| TIP35C 2NZ398 AB9 ‘ 24 iE sop
OG30°  80p| TIPseC 4.0 aNaeie 5o jAB10 A b &F 14
. AB12 3 2" 1 44p
DIGITAL INTEGRAL CIRCUITS" . = . o st g d g, o
SN7400 20p| SN7428 50p | SN7473 40p | SN74110 “: SN74167 AB1S 8 6 3" £1-08
SN7401 20p| SN7430 20p | SN7474 40p | SN74118  £1-00| SN74170 AB1S 10 7 3 €1-22
SN7402 20p) SN7432 42p | SN7475 550 | SN74119  £1.90] SN74174 AB37 10 4 3 1,00
SN7403 20p] SN7433 70p | SN7476 450 | SN74121 85p | SN74175 ABs 12 H 2 g'g
[SN7404) 09| SN7437 % | SN74s0 0P| SN74122  £1:35| SN74176 ALUMINIUM BOXES WITH SLOPING TOP PANEL—IDEAL
SN7405 20p | SN7438 83p | SN7481  £1-25] SN74123  €2.70] SN74177 FOR PRE-AMPS, ETC., USING SLIDER CONTROLS
SN7406 30p | SN7440 20p | SN7482 07p| SN74141  £1-08| SN74180 AB20 8 Long9 Wide 34 High at back £2-00
SN7407 0p | SN7441AN  T5p | SN7483 £1-00 | SN74145  €1-50 SN74181 2 High at front 6" Slope to front
SN7408 20p | SN7442 T8p | SN7484 Mp | SN74150 £3-35| SN74182 With P K Screws
SN7409 45p | SN7443 £1.00( SN7486 48p| SN74151  £1-10| SN74184 AB21 Ag wbove but 10 long £2-20
SN7410 20p| SN7445  £2-00 SN7490 780 | SN74153  £1-35| SN74185A AB22_As above but 12" long £2-40
SN7411 23p| SN7448  £2-00( SN7491AN £1:00| SN74154 €2-00| SN74150 Va1 VU METER £2.50
SN7412 42p | SN7447 £1-75| SN7492 75p | SN74155 £1.85| SN74191 The V41 18 calibrated ~20 to -3 and 0-100% making
SN7413 30p | SN7448 £1:75| SN7493 75 | SN74156  £1-58| SN74192 euitable for use as 8 recording level meter or as & power
SN7416 30p | SN7450 20p | SN7494 ®0p | SN74157  £1.80| SN74193 output indicator
SNT417 0p | SN7451 20p | SN7495 80p | SN74160  £2-80| SN74194 Senaitivity: 130 LA Internsi rasistence: 600 ohms
SN7420 20p | SN7453 20p| SN7496  £1-00| SN74169  £2-80| SN74195 Dima naions:[101x[40]x]29mm
SN7422 a9p| SN7454 20p | SN7497  £8-25| SN74162  £3-40| SN74196 ALBO STOCKED _
SN7423 4p | SN7460 20p | SN74100 £2-50| SN74163  £3.40| SN74197 Elactrolytic Capacitors Mullard. Sprague. Lorin etc
SNT7425 “, SN7470 ”P SN74104  £1.45| SN74164  £2.75| SN74198 Polyestsr Polyatyrens. Silver Mica Capacitors, etc
SN7427 SN7472 SN74105  €1-45| SN74165 £4-00] SN74190 ors {W=10W cerbon. pung)
QUANTITY DISCOUNTS—12+ 10% 25+ 15%. 100+ 20%. switchea. rotary, siide toggle. otc C-blo ar

MICROPHONES
PRICES INC. VAT

CM10 Cryu al Lapel Microphone with Lead and
Plu $0p
CM20 pwpou C'y.lll Mlcrophom £1-20
CM73 Stick Microphons with Switch
Lo d and Plug £2-20
co92 Om Ci
wlth bulll in Preamplitier. Cable and Wind-
shieid £14.00
C0% Cardiold Capacitor Mucrophon
£18:00
oDt
20
DDS
with goosenack and switch, 600 ohms £14:00
DDé Lavalier Microphone with Windshieid,
Lavalier Cord, 6 metres Cable, 600 ohme/
50kN . .£11.20
DM18HL Dual lmpodum:o Dynnmn: Mlcrcphcnl
with desk stand. 600 ochma/50kN £10-50
DoM73 Dynamic P
and. 6 metres Cable and Plug
o oa £10-00
DMa1 Remote Dynamic Mlcrcphcm Cassotte
type with Plugs 200 ohm . £t-00
oMm8e2 Remote Cassette C-rdlcks Mlcrophonl
with POug: 200 ohmse £2-40
DM94 QOmni Di Dy! namic
with Stide on wmd-hlcld snd Switch 50k?  £9-5¢
DME614 Pencli Type Dynamic Microphone with
Cable Cord and 50k £-20
PROMS  Lavatier Ca
Clip 58 £18-00
PROM10 Omnl Directionai Capacltor Micro-
phonae with 6 metrea Cable 600 ohms £30-00
PROM20  Uni-Di pacitor P
with 6 metres Cable 600 ohma . £32-00
PROM25 Capacitor Boom Arm Microphone with
Arm. two Windshields, Cable. 600 chms .£34-80
UDSOHL  Cardioid Dual Impedance Microphone
with Switch, 6 mal Cable and Plug 600
ohme/S0k 1 2 . £12-00
200C Slim Line Crystal Micvophon' with Swhch
Cable and Connaector .. . L. 1390

CT5

cTio
CT10/16
o733
FF27
FF28
HT1S

HT21

MHT1D

CN23
FFS
FF30

SN75

TWEETERS
PRICES INC VAT

AUDIO ACCESSORY SHOP, 177 TURNHAM GREEN TERRACE, CHISWICK, W.4

CASSETTES
PRICES INC VAT
C60

Cona Tweeler Freq 3000-15000Hz Cross- c120
freq 3000Hz Imp. uchm- Suitable for BASF LH s8p £1-2t f1-n
a up 1o 10 watts AMS £1-98 MEMOREX
Pressure Unit Type Tweeter Freq Mnoxz Oxide [ £1-32 £1-78
1500-16000Hz  Crossover freq  3000Hz CROX2 £1-47 £1-9 -
imp 8 ohms Sultable for systems up to 20 PHILIPS 85p £1-19 £1:75
watts AMS £2-00 QTY Discounts 12-10%, 24-15% 36-20% 60-25%
As above but 16 ohms £2-00 SPEAKER CLOTH
Dome Tweeter Freq 2000-18000Hz Cro .- Available 1n Black or Green, Approx width 54in
over freq 3000Hz Imp 8 ohms Sultable for £1-75 yd.
£5-70 HEADPHONES
Type H-202 Features Mono/sterec switch. Volume
over freq 3000Hz Imp 8 chma Sultlbll tor controls on each channel Fraq response 20-20.000Hz
ems up to 3 watts AMS £6-80 impedence 4-16 ohms £4-
Horn Tweeter Freq 3000-20000Hz Cross- TEAK VENEERED S'IAKEI CAIIN!T.
over fraq 3000Hz Imp 8 ohms Suitable for For 8 x Sin_Speaker Stze 97 x 13; x 54 £3-50
syatems up 10 20 watts AMS £0-20 8in + Tweeter Tix 114 x 55 £5-00
Horn Tweeter Freq 2000-18000Hz Croes- 13x8in 104 » 17 x6 £5-75
over freq 3000Hz Imp 16 ohms Sultable for 13x Bin_+ Tweeter 12 % 187 * 84 £7-%0
ems up to 30 watts AMS £4-00 12in « Tweeter 154 x 18 x 8} £9-00
Harn Tweeter Freq 2500-20000Hz Crot VALVE AMPLIFIERS
freq 3000Hz Imp 8 ohms Suitable for PRICES INC VAT
Y £0-20 aonu-t units suitable for most PA/Disco ubes
Horn Freq = 2000-18000Hz 5 2 inputs, Voi Treble Ba ntrols £12-50
Crossover freq 3000Hz Imp 8 ohms Suit- 15 wnn 4 nputs Vol Treble Bass Controis £24-50
able for systems up to 30 watts AMS £4:00 0 wett 4 Vol. Treble. Bass Controls £29-50
50 watt 4 Vol. Trebls. Bass Controls £34.25
150 watt 4 i vol controls
b
CROSSOVERS 500 watt 4 each with ind t vol.
PRICES INC VAT trable and bass controls plul ovel
2 Way Crossover Network Imp 3 ohms vol _control
Crossover 3000Hz Suitable up to 15 watts MICROPHONE MIXERS
2 £1.7¢ PRICES INC VAT
3 Way Crossover Nelwork Imp 8 chms FF1 4 Channel Mono Mixer and Preamplifier
Crossover freqs 1000 and 5000Hz Sultable with individual slide controls  Battery
up to 25 watts RMS £3-30 operated £26.00
3 Way Crossover Network Imp 8 ch FF10 7 Channel Stereo Mixer and Praamplifier
Crossover freqs 1000 and 5000Hz sun.blo with individual shde controls  Battery
up to 25 watta RMS £9-20 operated . £34-00
2 Way Crossover Notwork imp 8 ohms FF11 Stereo Frequency Controller and Pre-
Crossove z Sulubln 101 » ms up amplitier, uses five shde controls Battery
1o 15 watts AMS £4-80 operated 34:00

All mall order and enquiries to 270 Acton Lane Tel. 01-9946275
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g RECTIFIE 4
Wide variety 0c201  sop | 2N2212 210 |2n3773 23p | BRIDGE RECTIFIERS DIE:DES R SN
T TIS43  20p | 2N2219  20p |2N3818  20p DIODES
ex-stock TIP41A T8p | 2N2220 t9p |2N3820 S0p 50v 400V 600V({| BY100 15p BA100 1op
;1&42; ssp ;:;;;; ::9 2N3823 ;‘p 250mA 14p — = gyzs 12p || OA47 TP
107t 2N3868
AC126 11p | BC108 10p | BF115  22p | MJ491 130p | 2TX108 1:: 2N2389 u: 2N3903/4 |°s: w o 20 2% 2% BY:gg ;:p ; 8:;2 ;P
AC127  11p | 80118 20p | BFY67  23p | MUEMD 4sp | ZTX108 13p | 2N2484 30p [ 2N3008/8 15p |2A Wp 45p 4% P P
G128 11p | 8G147  7p | BF170  23p | MUE37G 72p | ZTX300 t4p | 2N2646  32p | 2N4D58 15p |4A ap 60p 70p)| BYZ10 3Sp QAB1 P
AC141  10p 1 BC148 70 | BF173  2%p | MUE37Y 04p | ZTX301 14p | 2N2904 20p | 2N4D59 10p |6A S0p 78p 100p BYZ11 32p OABS p
AC142  Wp | 8C149C 8p | BF77  20p JES20 o8p | 2TXx302 tep | 2N290S  18p | 2N40BO 13p BYZ12 30p OA90 6p
AC178 MV | BC157 14p | BF178  28p | MJES21 #0p | ZTX303 15p | 2N2806  20p | 2N4B7Y  3Sp B8YZ13 35 OA91 8
AC187 12p | BC158 12p | BF179  33p | MJE2955 90p | 2TX304 24p | 2N2926RB 7p | 2N444s 190p 2 B
AC188  11p | 8C150 14p | BF180  33p | MUE3055 #5p | 2TX500 13p | 2N29260 8p | 2NS457 38p | GCA-THYRISTORS 1N4001 Sp OA9S 7P
A | SSme |8 mD| MR S |ST% | Maed'om hnm U IN40D7 75 || OAzee 7
P NS4 A8
ADIes  50p | BG183 100 | BFISS 220 | MPFi04 339 | 2TX503 43p | 2N3054 o | v 1000 0-5A 30V 50V 400V 600V ;ngg: 1;" ?,:92103 zp
AD149  43p | BC1a4  11p | BF194  11p | MPF105 38p | 2N40s  20p | 2N3055  40p | 3N141  0p %p 3p — — (d (d
AD61  33p | @C212 11p | BF195  12p | OC26  43p | 2NBss  15p | 2N3441  #0p | 40380  3Sp 1A — 35p 45p S5pif PL7004 20p 1N916 &p
i mlece umfomee wcem upiawm unfnas e 2% - ¥ e e e >
P p | 403 —
AF115  13p | 8C307 11p | BF200  32p | OC38  s2p | 2N708 |:= 37023 115 | 0408 :: 1;: o3 B 1;” ‘?:v:‘nso': plopEs
AF116  13p| 8C308 11p | BF244  36p | OCs1 15p | 2n708  18p | 2N3704  11p | 40410 S0p — 7T0p %0p 9% ZENER
AF117  13p| BC309 12p | BFX28 30p | OC42 15p | 2N814  18p | 2N3705/6 10p | 40411  200p AE Y11 5o0p | DIODES
AF118  50p | BCY70 18p | BFX30 30p | OC4es 11p | 2N918  60p | 2N3707  11p | 40564 sp LED
AF121 33 | BGv71 229 | BEYSD 1ep | OG45  11p | 2N928  20p | 2N3708% sp {40595 7sp |TRIACS TIL209 17p || 3.3V 1033V =5%
Ae m|S plenn e \men el A0 b w Varicar i :
D121 P 7 bl N1131 19 NIT72 180, .
AF126  0p | BD123 100p | BFX87 ¥ oc72 u: N1132 108 G eh 30V S0V400V 500v]| BA145 15p :g\x ;:p
AF127 30p| 8D124 63p | BFx88 24p | OC73  S0p | 2N1302/3 17p Available Comptete B00MA §2p S8p — — DIAC P
AF138  23p | 8D131  4op | BSX19  18p | OC74 30p | 2N1303/4 21p semiconductor kit  for A — asp 99p 120p ST2 25p 10W 40p
Al dmleoie g sexm e Ocw b izuiXeldmel| W Aw RSy || eA  — sier20p 150e
AF239  3p | BD156 s: 8T ls: ogea :3: ,:}2?5” :: Tale-tennis kit (PW July) 10A — 100p I54p ] ACCESSORIES
BC107  9p | BOYS0 75p | BU105 2200 | OCBe  t8p | 2NI711  20p £13 + VAT Send SAE 16A — 145¢p 180p 200p Mica Washers + 2 Bushes (for TO3 and TO66) 6p.
BC108 BOY81 85p| MJ490 8Sp | OC200 43p | 2N2160 70p tor prices | DIL Sock 8 pin. 13p; 14 pin. 15p; 16 pin, 16p.
AUDIO AND RADIO INTEGRATED
CIRCUITS 3 Fixed Output Positive gPT°-$LECTNONlCS Light Dependant Resistors
£ ZN414 TRF Radio Receiver 1:10 Voltage Regulators o'écg% ransistors o ORP12 50p
CA3028 Mixer, RF/{F Oscillstor 1-00 Sinclair Super IC12 6W Amplifier  2-20  g50mA (TO-3) € OCP71 8sp 8::‘2? ;::
CA3048 Four Independent LM309K 5V ] 2NST77 s0p TIL208 17
Amplitiers 2:30 LINEAR INTEGRATED CIRCUITS 1A Light Emitting Diodes B
CA3090 FM Stereo Decoder 400 CA3046 Transistor Array 0-70 . 9 9
7 A § . MC7805 5V 1-40 Red. 20p. Grean. 35p. Yellow 35p.
R o LT 2.gg M3 Op. Amp.waith Ext. Comp. &8 MC7a12 12v 1-40 Seven Segment Displays
e N o 2-90LM307 Op. Amp. with Int. Comp "% MC7815 15V 1-40 3015F _ (Filament) 120p _MANIM __ (LED) _ 120p
o ampl 536 Fet. Op. Amp. 3-50 MG7818 18V 1-40
MC1304 FM Stereo Decoder 1-60 555 Timer 0-60 o804 1-40 TTL INTEGRATED CIRCUITS
MC1310 Coiless FM Stereo Decoder 2:70 550 High Phase Locked Loop 2-90 ul
MC1312 Four Channel SQ Decoder 2-10 565 Precision Phase Locked Loop 290 o obie Qutput 7400 13 740, Vp 7480  esp | C-MOS LOGIC ICs
MFC4000 ; Watt Audio Amplifier  0-40 709 Op. Amp. with Ext. Comp 028 yolrage Regulator ;:g; 1‘69 7441 T5p 7486  41p | CD400Y 50p
MFCB010 {F Amplifier. Non-saturating 710 Differential Voltage L ‘:v 7447 95p ;:u 300 83:3?? 'gn
Limiter ) 0-80 Comparator 0-35 ML723 2V to 37V 0-55 7408 20: ;:;g 12’29 "gg :.2? CosoZ “P
TAA263 Audio Amplifier 0-85 741 Op Amp. with Int. Comp. 0-28 LM300 2V TO 20V 2-25 741 (d P P
0 17p 7472 30p 7493 55p | CD4018 300p
TAD100 TAF Radio Recever 1:50 747 Dual Op. Amp. 0.70 LM304 40V TO1SMV  2:85) | 7413 a0p 74713  3p 74107 4sp | CDag27  170p
TBAB00 § Watt Audio Amplifier 1-00 748 Op. Amp. with Ext. Comp. 0-32 — 7414 72p 7474 3ap 74121 34p | CD402 420p
TBA810 7 Watt Audio Ampifier 1-25 TGS Gas Sensor 7416 3p 7475 52p 74122 76p | CD4037 210p
TBA820 2 Watt Audio Amplifier 0-80 Data sheets on above |.C.s each 0-10 Semiconductor 2-00 7420 16p 7476 37p 74141 85p | CD4047 185p

Minimum order £2

All prices exclusive of VAT.

P. & P. 10p for orders below £5.
Export inquiries welcome.

welcome.

Inquiries from trade. OEM. Colleges

All goods brand new and guaranteed
to manufacturers’' specifications.
Money refunded if not satisfied.
Callers, by appointment, welcome.
Catalogue on request, 15p.

Technomatic Ltd

54 Sandhurst Road, London, N.W.9

Telephone 01-204 4333

SOLID STATE TIME!
DIGITRONIC @I

@ No moving parts.

in clear Perspex, £42-95.
Quartz Xtal available on
DIl Time/Date/Alarm, £4-50.

@ Reads: Hours, minutes, seconds.
@® Executive styling.
reliability.
KIT—Complete with all components,
etc., plus full instructions, £29-65*
CLOCK—Built, tested and fully guaranteed,

@ Solid stat

£33:65*

* Prices exclude VAT

Other Digitronic clocks, fully built: DIl/4 Four-digit version,
£29.95; DII/7 Seven-digit version, £36-65; DIVS Stopwatch

version, £54-45; DI/GP cased in clear Perspex, £39-95; DIl/7P cased

built versions of afl DIl clocks. £9-85.

@ Bright. cleardisplay.

case,

e

VARICAP TUNER

LP1185/86 .. .. .. .. £10-25/pair
MC1310P Decoder |/C .. .. £315
LP1400 Decoder Module .. .. &£515
MFC4060 Regulator I/C .. .. £078
P.C. BOARDS MC1310P or LP1400 .. £1:87
SPEAKER BRACKETS 2-way swivel ..  £8°00/pair

READY BUILT BOARDS £24:25 (I/C) or
£25'25 (LP1400)

Prices include V.A.T. P. & P. 25p.

B. & B. ELEGTRONIGS

64 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.
Tel.: NEWARK 6895 (Anytime)

PUBLISHER’S
ANNOUNGEMENT

Digitronic clocks are also available through many other retail out-
lets including: Henry's Radio Ltd., Edgware Road: Studio Elec-
tronics, Harlow: Goddards Components, St. Albans.

Payment by Cash—reg letter, Cheque. PO . MO : Access—simply quote your

“Byi00OD

Bywood Electronics, 181 Ebberns Road, Hemel
Hempstead HP3 9RD. Tel. 0442 62757

Due to production difficulties existing
at the time this issue went to press, we
strongly advise readers to check with
advertisers the prices shown, and avail-
ability of goods, before purchasing
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Over 150
ways to
engineer a

better future

A ABETR o]

SECURITY

find out how
in just 2 minutes

That's hew long it will take you to fill in the coupon. Mail it today and
we'll send you full details and a free book. We have successfully trained
thousands of men at home—equipped them for higher pay and better,
more interesting jobs. We can do as much for YOU. A low-cost home
study course gets results fast—makes learning easier and something
to look forward to. There are no books to buy and you can pay-as-you-
learn.

Why not do the thing that really interests you? Without losing a day's
pay. vou could quietly turn yourself into something of an expert.
Complete the coupon (or write if you prefer not to cut the page). No
obligation and nobody will call on you . . . but it could be the best thing
you ever did.

Others have done it, so can you

“Yesterday | received a letter from the Institution informing that my applica-
tion for Associate Membership had been approved. I can honestly say that this
has been the best value for money I have ever obtained. a view echoed by two
colleagues who recently commenced the course. '—Student D.I.B.. Yorks.
“Completing your course. meant going from a job I detested to a job that I iove.
with unlimited prospects.”"—Student J,A.O.. Dublin.

My training quickly changed my earning capacity and. in the next few years.
my earnings increased fourfold.”—Student C.C.P.. Bucks.

FIND QUT FOR YOURSELF

ese letters. and there are many more on file at Aldermaston Coilege. speak
of the rewards that come to the man who has given himself the specialised know-
how employers seek. There's no surer way of getling ahead or of opening up
new opportunities for yourself. It will cost you a stamp 1o find out how we can
held you. Write to Aldermaston College, Dept. BPESO, Reading RG7 4PF.

Practical Radio & Electronics

Certificate course includes a

learn while you build

3 transistor radio kit.

Everything you need to know
- about Radio &
4 Electronics
maintenance and
repairs for a spare
time income and
acareer fora

better future.

7 s s mmCUT OUT THIS COUPONm e s s ey
Tick or state subject ofinterest.

I Post to address below. I
MECHANICAL DRAUGHTSMANSHIP Construction
I Soctety of Institute of fuévesy?rs Institute 5
Fngineers— Fngimneering 7o N . N
AMSE (Mech) O Deagners CITY & GUILDS I
[nstitute of (AMIED) O General Building
Engineers & General (all branchesy [m]
| Technicians Draughtsmanship O Heating & Vent [m]
(AMIE) O Etec Draughtsman- Inst Clerk of
CITY & GLILDS ship O Works o l
I Gen Mech Eng O  Architectural Site Surveying a
Maintenance Fng. O Draughtsmanship O Health Engineering O
Welding O Technical Drawing O Road Construction O I
Gen Diesel Eng @] Quantties
l Sheet Metal :"slldmaxles S I
Work m) ydrauslics
Fng Inspection u] RADIO & TELE'ON Structural Eng [m]
Fng Metallurgy 0 COMMUNICATIONS '
CITY & GUIL DS
ELECTRICAL & Telecoms [m]
Gen Radio & TV GENERAL
ELECTRONIC =
CITY & GUILDS SOENR Agnculural Eng O
| Gorecnar ™ g ameen it |
Elnegc""::;;"g gl Radio Servicing O  Farm Science o
l Installations o Plastics o l
Flectrical Maths a
Computer AUTOMOBILE & |
Hlectronics O AERONAUTICAL
Electronic Fng O Jnsotute of the Supplementury
I Practical Radio Motor Industry O courses for Nut.
glsclionies AMII O Certliicates.
I (eS(Hia Y B MaanM =] I
CITY & GUII DS
MANAGEMENT & A -
| prooucion Pt A B e |
Institute of Cost Motor Mechanics a G c E
& Management Auto Diesel Fng m] ol I
Accmis O Garage Mmem O |- choose from
omputer ero “nye A
I Programming O Fngineenng 58 ‘0" & ‘A I
Works M'ment O Frams a ubjects.
Work Study O Gen Aero Eng o level subj I
Gen Production
Fng m] I
Est t &
I Planming © T CONSTRUCTIONAL
Storekeeping O Institute of Building Coaching for many
I Management 1 TOB O  exams,including
Skills O ABT Clerk of C&G
l Quality Contro! O Works sl l
I To Aldermaston Coliege, l
| Dept. BPESO, Reading RG7 4PF BpES0 |
l NAME .. . l
Block Capitals Please
| ADDRESS I
I OTHER SUBJECTS l
I ace

I Accredited by c.4 c.C Member of aB.CC |

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately on the 15th of each month by IPC Magazines Ltd . Fleetway House. Farringdon Street, London. FC4A 4AD. Printed in England by Chapel River Press. Andover,

ilues

Sale Agents for Australia and New Zealand—Gordon & Gotch (A/sia) Lid  South Africa—Central News Agency Lid.

Fuuhisher's Subsciiption Rate including postage for one year. Inland £3 25, Overseas £4-10 International Giro facilities Account No. $122007 Please state reason for payment, ‘message

10 payee’’.

Practica. Electronics 1s sold subject ta the following conditions, namely, that it shall not, without the writien consent of the Publshers first given. be lent, resold, hired out or otherwise
disposed of by way of Trade at more than the recommended seiling price shown on the cover. excluding Eire where the selling price 1s subject to V. A T.. and that it shail not be lent. resold

or hired out or otherwise di d of ina
matter whatsoever

or n any he

15ed cover by way of Trade, or affixed to or as part of any publication or advertising, hterary or pictorial



SO MUCH MOKE -~ Ani3 YOU PAY
LESS VAT WITH HENRY’S LOW PRICES |

You can build the Texan and Stereo FM Tuner
TEXAN 20 + 20 WATT IC STEREQ AMPLIFIERS

Bin - 2iin - Bpin

Compiete kit with teak sleeve

Features glass fibre PC board. Gardners iow %eid transformer 6 ICs 10 tran-
sistors plus diodes etc Designed by Texas instruments engineers for Henry s
(and P W 1972 Supplied with fuil chassis work. detat'ed construction handbook and all
necessary parts Full inputand control facilities Stabihisedsupply Overallsize 15::n - 24ir - 6iin

Mains operated Free teak sleeve with every kit 228'50 (G.B. pOSt paid).
STEREO FM TUNER

Features capacity dicde tuning led and tuning meter indicators stacilised power supply -mains operated
High performance and sensitivity with unigue stabion mdication IC sterec decoder Overall size in teak sleeve

£21-00 (G.B. post paid).

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!

TRANSISTORISED
MODULES

Tuners-Power Suppliers-Amplifiers

Amplifiers (All single channel urless stated)

Stereo

SP62H 6V stereo FM tuner

A1007 9V MW AM tuner

Sinclair 12 £5V FM tuner stereo recorder for above
A1018 9V FM tuner in cabinet

A1005M (S) 9-12V stereo decocer FM for above
1062 12V slereo decoder general purpose

Preamplifiers

Sinclasr Stereo 60 Preamplhifier

E1300 Cart. Tape Mic inputs 9V
E1310 Stereo 3-30mV mal cart £
FF3 Stereo 3ImV tape head kY
3042 Stereo 5-20mV Mag cart mamns

EQ2 Mono 3-250mV Tape Cart Play WV

4-300 v 300mwW O.P 3-8 ohm 1-10mV [ P Special offer
2004 N 250mW O P 3-8 cnm 10-100mV ! P
104 EY 1W O P 8-16 ohm 10mV | P
304 v 3W O P 4-8chm t0mVIP
555 v 3W O P 8-16 ohm 150mV | P

| 5558T 2V 1310 - 14in O P B ohm 150mV | P Stereo module
E1208 2V 5W QO P 416 ohm 25-60mV | P
808 24V 10W O P 4-8 ohm 30-50mV I P
410 28V 10W O P 8 ohm_ 160mV | P
620 45V 30W O P 4-8 ohm 150mV | P
Z40 30/35V 15w O P 4-8 ohm 100mV | P
2860 45/50v 25W O P 4-8 ohm 100-250mV | P
S5A6817 24v 6:-60P8ohm 100mV | P Stereo module
Ampliflers with controls
E1210 12v 2y - HW 8 ohms Stereo
R500 Mains 5w 4-16 ohms Mono
SaC14 70w 8 ohms Stereo
SAC30 15 - 15W 8 ohms Stereo
CAO38 9V 1y W 8 ohms Stereo
CAD88 12v 33w 8 ohms Stereo

| FM Modules
Mullara LP1186 FM tuner (front end) with data 10 7 MHz O P
Mullard LP1185 10 7 MHz IF unit with data
Gorter Permeability FM tuner (frontend)} 10 7 MHz O P

1
FM and AM tuners and decoders
FM5231 (Tu 2) 6V FM tuner
TU3 12V version (FM use with decoder
§D4912 Decoder for Tud 12V ::L’zotizll:

supphed with
nstructions

{
f

With controls
Module

e
175
270
310
3-95
410
5.95
510
495
495
9-95
545
695
1020

8-25
6 30
1175
1495

10 50

4-85
4 50
4-20

6-75
2:85
475
4-95
595
195

Power Supplles—Mains input (* chassis-rest cased)

470C § 74 9V 300mA with adap'ors 22 P2
P500 3V 500mA I SEWA
HC2:4 367, 9V 400mA s abiised 550 P1076
“PTY 24V ;A €3 30 "P1528V JA 330 SE800A
“P1080 12V KA £4 70 "P108T 45V 0 9A 780

4,12V 0 414
36912V 1A stabilised
34y 67,912V 4A
1-15V 0-;A s°abilised

715
1275
420
17 50

KELLY SPEAKERS

XCLUSIVE DECCA =

12W speaker Tweeter systems 8in
bass mig-range Melinex domed
HF radiator plus crossover Built
into veneered cabinels size 18in
12in 6hin Price €19 50 pair
{carr etc £1:

EMI SPEAKERS
SPECIAL PURCHASE

13in - Bin chassis speakers (carr
packing 30p each or 50p pair)
* 150 TC 10W 8 ohm twin cone
£€2-20. 7 150 TC10W 4 8 150hm with
iwin tweeters and crossover £3-85

each

EW 15W 8 ohm with tweeter £5-25
350 20W 8 15 ohm with tweeter each £7-80
* Polishec wood cabinet £4-80

{carr etc. 35p each or 50p pair)

PHILIPS 8 WATT
FLUORESCENT UNIT

EXCLUSIVE PURCHASE

Brand new Pnilips 12V operated 8W fluorescent
tube units tor standby ighting Comptete with tube
and instructions Price £3-50 (P & P 25p)

EXCLUSIVE ™
5 WATT IC
AMPLIFIERS

Special purchase SW output B-16 ohm foad 30V’
max d ¢ operation complete with data Price
£1-50 each or 2 for £2-85.
Printed Circuit Panels 50p

625 line receiver UHF transistorised
iuners FM U K operation Brand new
(P & P 25p each) TYPE C varnable
tuning £2 50 TYPE B 4-buiton pusch-
button {adjusiable) £3-50.

&y

FREE STOCK LISTS

No 36 Transistors valves semiconductors

No 18 Disco lighting high-power sound

No 17 Hi-F. TV-tape equipment

Send large S A E with all enquiries

Phone or call any centre for best prices. Barciay/
Access cards welcome. Credit terms for callers

TRANSISTORS/SEMICONDUCTORS

U K s largest stockists of branded guaranteed
devices at low prices

EXTRA DISCOUNTS
Any one tlype
Extra 10% for 12 - 15% 25x 20% 100 -

The above also apples !o mixed
SN74 series IC Get your free stock list now-—new
1374-75 edition now available (Het No 36!

HENRY'S HOME ENTERTAINMENT CENTRES

London:

354 6 Edgware Rd W2 (01-402 5854) 376 8 Eagware Rd W2 (01-723 0818) 372
Edgware Rd W2 (01-402 8140). 120 Shaftesbury Ave
tenham Court Rd W1 (01-58¢ 1785) 144 Burnt Oax B way Burnt Oak Edgware
190 4 Station Rd Harrow Middx

(01-952 7402)
Out of Town

( (0272 45791)

W1 (01-437 9692) 230 Tot-

(01-863 7788)

256 Banbury 8d  Summertown Oxford ( (0865) 53072) 55 Gloucester Rd Bris'ol 7 l

Ul(’s NO, "
fﬂf /
Electmn,‘[;s

[ 3nd Hifj

JOSTY KITS

IN STOCK
{ Post etc. 15p each)

fp
AF20 Mono transistor amp 561
AF25 Mixer 330
AF30 Mono transistor pre-amp 320
AF35 Emitter amplitier 243
AFE0 Small 0 5W amp for mic 4.86
AF305 Intercom 7-68

AF310.2 Mono amp (for stered
use two) 756
M160 Multivibrator 219
M1302 Transistor tester 8234
M191 Vu-Meter 537
M192 Stereo balance mater 564

LF380 Quadrophonic device .
ATE0 Psychedelic hight contic
single channelid-
AT65 Psychedelic light control
3 channel 16
AT25 Window wiper robot 582
AT30 Photo cell switching w6
ATS0 400W trrac hght dimme
speed control
ATS6 2 200W triac light dimmer
spesd controi 6
AT5 Automatic ight control 345
GU330 Tremelo unit for guitars
etc & 0
HF61 Diode detector 387
HF65 Frequency modulated FM
transmittes 3-
HF75 FM transistor receiva-
HF310 FM tuner unit
HF 325 De-luxe FM tuner unit
HF330 Stereo decoder for use
with HF310 32510
GP310 Stereo pre-amp (for use
with 2 AF310) 22-
GP312 Basis circuit board 10
GP204 Basis circuit board 5-33
HF380 Aerial amp for LW to VHF €
HF395 Broadband aerial amp 2-10
NT10 Power supply 100mA 9V
stab and 12V unsiable
NT300 Prof stab power supply *
NT310 Power pack 2 - 15V 24
NT305 Voltage converter
NT330 Power pack AF310.GP304
NT315 P'S 240V B¢ 1o 4 5-15V
g c 500mA 2.
AE1 Output stage '00mwW 1
AE2 Pre-amplifier
AE3 Diode receiver
AE4 Flasher
AES5 Astable muitivibrator
AE6& Monostable multivibrator
AE7 RC generator
AESB Bassfilter
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AEQ Trebletilter 06
AE10 CCIR Hilter 06
AMATEUR ELECTRONICS by Josty

Kit the professional boox for the

amateur covers the subject from basic

principles to edvanced electronic

technigues Comolete with  cneo”

board for AE' to AE 10 [see above)
P:ice £330 (no VAT

SINCLAIR MODULES
AND KITS
SINCLAIR PROJECT 80 £
STB0 Sterac pre-amp 1
Audio Filter unit N
Z40 15W amp 3
760 25W Amp 5§
P25 Powersuppliesfor 1or2240 4
PZ6 Power supp'es (S Tab) for

’

[

PZ8 Power supplies (S Tab) for

1or22607
TRANSFORMER FOR PZ8 3
FM TUNER AR
STEREO DECODER
Al above post paid (G B oniy)
IC20 power amp kit 7-95
PZ20 power supply for ' 2HZ20 5 45
PACKAGE DEALS (carr p 35p)

2 - Za0 STBC PZS 25-00
2 - 260 STa0 PZ6 27-75
2 - 260 ST80 PZB - rrans . 40

Cambridge calcuiatar kit £13 84 (post
15p)

Sinclalr Speclal Purchases
“Projeci 60 sterev preamp £6- 5 (pOST
Project 605 Kit £19 95 (post 2+ 209

Cambridge Memory £25 95
buil £18 13
(post 15p)
Cambridge Scleniihe built €27 20 ipos*
15p

Sinclarr
Cambrigge Calculator

SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS. 8% VAT TO BE ADDED TO ALL ORDERS. VAT—UK ONLY.

Allmail to 303 Edgw.

309 PA-Disco-Lig

Evectronic Centres ]
404-406 Electronic Components &Equipment 01-402 8381
ingHigh Powér Sound 21-723 6963

303 Sp'écual offer”gd bargains store

éfaad. London W2 18W

Hi Fiand
Electronics
Centres Open
9am-6pm

iqg.;‘sl_l‘gje}:t tochange without notice. E.80.E.
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