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ADGOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench

Line Assembly

A precision instrument—supplied
with standard 3/16” (4.75 mm)
diameter, detachable copper
chisel-face bit*.

Standard temp. 360°c at 23
waltts.

Special temps. from 250°c—
410°c.

*Additional Stock Bits

(illustrated) available

COPPER
(
B33 ; — 3.2mm CHISEL FACE

B14 ¥ — 24 mm CHISEL FACE

( — 1

B2 & — 475 mm_igaEwoner
* — 476 mm  EVELET BIT

B58 -z — 6.3% mm CHISEL FACE
LONG LIFE
—————— 7
B42 LL % — 475mm  CHISEL FACE
e D

" — 32mm

CHISEL FACE

B14 LL ¥ — 24mm  CHISEL FACE

—
. SCREWDRIVER
B4 LL 475 mm 2OR0

Don’t take chances. We doh’t.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they’re so popular. You get
consistent good service. .. relia-
bility . .. from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of thisideal production tool.

Write for
D C O L. price list
and

catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.
Telephone: 01-622 0291/3 - Telegrams: Soljoint London Telex e Telex: Adcola London 21851

(Regd Trode Mark )

EX RENTAL TV's
19”7 — £29-95
23" — £39-95

All Channels 405/625

2 Years Guarantee.
[ 11 Free List by return.

177 Shim line TV's £11.95, 18" Slim line TV's £15-95. Guaranteed 2 years.
Send for List. Carr. & Ins. all sets £1-95. Daily demonstrations to personal
shoppers,

TEAK HI-FI STEREO CABINETS £14-95
Brand New 44" wide » 16° deep x 18" high with Legs. A superb piece of
furniture. Carr. £1:00.

TRANSISTOR GANG CONDENSERS 30p. MINIATURE AM POST 5p.
PRECISION TAPE MOTORS £1-95, 200/240V. POST 20p. .

T istor Radio Cases: 25p each.
Si’zaen;? ;r G‘}E XOSi'a.‘Pe. A P.p15:>. TV TUBES REBUILT

SPEAKERS S0n 2,” 00 BRAND| GUARANTEED 2 YEARS

TRANSISTORS Post Free
AC 126 AF 119 0OC 81
AC 128 OC 44 OC 81D

AF 114 oC 45
AF 117 oc n 15p each

POTENTIOMETERS 23p each

| Bouble & | oo e B
Switched | 5% KM 31" shaft

Double & | 500 k100 KQ |2 shaft

Double & |1 MEG/100 KQ 11" shatt
o Post. & Pack. 5p.—4 for 10p
KNOBS 100,000 to

clear (Brand New) 14”—£3-95, 17" & 19"—£5-95,
100 assorted Radio & T.V. knobs 50p. | 21” & 23”—£6-45.

Postage 25p. (If you require sets 2 to
6 just ask) Exchanged Bowls. Carr. 53p.

DUKE & C€O. (LONDON) LTD.

621/3 Romford Road. Manor Park, E.I2
Phone 01-478 6001-2-3 Stamp for Free List

PHOTOELECTRIC KIT

CONTENTS. 2 P.C. Chassis Boards, Chemicala, Etehing Manual, Infra-Red Phqtu-
transistor, Latching Relay, 2 Tr i , 3 Diodes, it , Gain Control, Term_lnal
Block, Elegant Case, Screws, ete. In fact everything you need to build a 8teady-Light
Photo-8witch/Counter/Burglar Alarm, etc. (Project No. 1) which can be modified for
modulated-light operation.

PHOTOELECTRIC KIT
£1-95

Postage and Pack, 15p (UK)
§ Commonwealth:-
¥ SURFACE MAIL 20p
AIR MAIL £1-00
Australia, New Zealand,
8. Africa, Canada and U.8.A.

Also Essential Data Circuits
and Plans for Building
10 Advanced Designs

PHOTOELECTRIC
BURGL AR ALARM
(INVISIBLE BEAM TYPE)

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and 1
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTSH: 2 lenses, 2 mirrors, 2 45-degree woaden blocks. Infra-red filter, pro-
jector lamp holder, building plans, etc. Price £1.00 Postage and Pack. 5p (U.K.).
Commonwealth: Surface Mail 10p, Air Mail 30p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc.
Price £1.50. Postage and Pack. 5p (U.K.) Commonwealth: Surface Mail 15p, Air Mail
50p.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Photo-8witch, Burglar Alarm, Door
Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case,
Resistors, Screws, etc. Full 8lze Plans, Instructions, Data Sheet "'10 Advanced Photo-

electric Designs'’.
Price £1.00, Postage and Pack. 5p (U.K.)~Commonwealth 10p; Airmail 20p.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Everything
(except plywood) to build 1 miniature invisible beam projector and photocell receiver
for use with Junior Photoelectric Kit.

Price 50p. Post and Pack. 5p {U.K.). Commonwealth: Surface Mail 10p; Air Mail 20p.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send S.A.E. for full details, a brief description of all Kits and Projects




SP25 Mk III SPECIAL!

Garrard  SP25 Mk. III
Single Record Player. Fitted
Goldring G850 or AT66
Maguetic Stereo Cariridge as
available Complete in Tesk
Plinth with Rigid Perspex
Cover.

Total Liet Price over £29.
PREMIER

PRI £19-90
P. & P 50p

E.M.l. 13 8in. HI-FI SPEAKERS

Fitted two 2}in tweeters
and  crossover network.
Availible with & or 15
ohm  impedance. Hand-
ling capacity 10W, Brand
new.

£347 P& I 40p

HI-FI STEREO
HEADPHONES
Designed to the highest
poseible standard. Fitted
24in. speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohm impedance. Com-
plete with 6ft. lead and
stereo jack plug.

Par

2 26p
STEREO STETHO\COI‘E SET Low imp. £125.
P.&P.

MONO STETHO%COPE SET Low inip. $2p. I". & P. 10p

PREMIER STEREQ SYSTEM ‘ONE" conaists of an all transistor sterea
amplifier, Garrard 2023 T/C anto manual recosd player unit fitted stereo monn
ceramic cartridge with diamond stylus and mounted in teak finish plinth with
perapex cover and two matching teak finiah Ioudspeaker systema. Absolutely
mmplelc and supplied ready to plug in and play. 2500 amplifler has an output
of 5 watts per channel with inputs for pick-up, tape and tuner, also tape output
docket. Controls: Basa, Treble, Volume, Balance, Selector. Iawer on/off.
Solid teak cabinet with aluminium front panel. 8ize: 12}in X 41in X 3'lin high
(Amplifier available acparately if required £14-95. Carr. 40p)

PREMIER STEREO SYSTEM "TWOQ", as above
but with Carrard 8P25 Mk IIL- ONLY £47. Carr. £1.75.

ON LY PREMIER STEREO SYSTEM "THREL.” This consists of Klinger KC9%03

stereo amplifier giving 6 watts ris per channel with Bass, Treble, Volume and

Balance Controls. Inputs for Magnetic and ceramic pick-up, tuner, tape in and

[ ] out, 8tereo headphone socket. Garrard 8123 Mk 1 in teak finish plmlh with

: cover and fitted Sonotone 9T AHCD diamond stereo cartridge. A pair of HMF

carr. £1-75

Hpeakers size 161in x 10}in X %in and fitted EMI units complete the matching
aysten.

carr. £1 75 ALL SYSTEMS SUPPLIED WITH FREE LEADS AND PLUGS.

PREMIER QUALITY MICROPHONES METER BARGAINS

Precision made, bheautifully  designed and offering
reliability at a reasonable price. - MODEL GT800 MULTIMETER

A precision made pocket sized test meter,
ideally suited for testing electronic
circuits or electronic appliances. Supplied
complete with test lead and batteriea.

Ranges—D.C. voltages: 10, 50, 250,
1,000V (1,000 O.P.V.). A.C. voltages:
10, 50, 250, 1,000V (1,000 O0.P.V.). D.C.
¥ current: ImA, 100mA. Resistance:
0-150 kohma. Decibels: — 1010 +221B (at

¥ a.c. 10V range,

£2-47, P.& P17,
MULTIMETER 20,000 O.P.V. MULTI-
METER

Features large easy-to-read ineter, wide
choice of ranges. With test leads, batteries
and Ianual. e: 4}inx 3'inx lin.
Ranges: D.U. voitages. 0, 06

120, £00, 1,200, 3,000. 6,000
ohms/V)., A, voltages: 0, 6

MK045

FANON ¥KO047 MINIATURE DYNAMIC

Frequency responde 60-13,000Hz Impedance 50k
(—3%dBY. Can he used with stand, hand held or around
neck.  Die cast body satin chrame tinish. Features
removable windscreen. Complete with Rft cable, stand
adaptor and Lavalier cord.

PREMIER PRICE £5-97. . & ' 20

FANON MKO45 3-WAY DYNAMIC

Frequency response 60-12,000Hz.  High  Linpedance.
Coruplete with 8t cable, table rtand anid Lavalier cord. £00, 1,200V (10,000 ohnml\) {
PREMIER PRICE £287. F. & I' 20p current: 0, 0-6, 6, 60, 600m 4. Resistance: |
FANON MKC54 DYNAMIC 0. 6k 2, 600k @, 6MQ, 60M 0 (0, 3K, 30k 0, 300k at |
Frequency response 60-12,000Hz.  lmpedance 0k | centre seale). Uapacity: 10uu¥ (o 0-001uF; 0-00014F tu
(=S0UB)” and_ 130 o (—7L48), Onjoft switch, | O-1uF. Decibels =20 to 42208 0 -
Complete with 20{t cable and stand adaptor. PREMIER £4-90, P& P 17p.

PRICE £897. P. & P.20p e MODEL CT620 MULTITESTER
VERITAS V-49 MIXER \(rr-, ] Ranges: D.C. voltages: 0, 3,
o,

300/L,000V (20,000  ohras/V AC
Buttery operated d-channel audio mixer providing four voltages: 0, o, 2. 100, 500. 1,000V
separate inputs.  Size 6 <3 2 2in. suitable for crystal (_l0,000 nhm_s V). D.C. 'curren(: 0,
microphone, low impedance SOuA, OmA,vumA,.aOm .;fJOm_\.‘)(eslu-
microphone with transformer, tance: ¢, 6k, 600k, 6MQ, 60MQ.
radio, tape, etc. Max. input

Decibels: —20 to 4+ 62dB in 5 ranges.
1-5V, max, output 2-5V, gain

62. P. & P.17p.
6dB. Standard  jack plug By MODEL 630 MULTITESTER
socket inputs, phonoplugr’ Ranges: D.C. voitages: 0, 3, 15, 60,
output. Attractive feak wood 300, 600, 1,200V (30,000 ohma/V) .
grain finish case, ’ - !

Mon Stere. voltages: 0. &, 30, 120, 600,
0 .
lod:l £3 lo:lel £3 47 & Po12p

(15,000 ohma/V). D.C. current: 0, 0-03,
3, 30, 300mA. Resistance: 0, 16K,

144
“VERITONE RECORDI NG TAPE
SPECIALLY MANUFACTURED IR U.S FROM EXTRA STRONG
PRE-STRETCHED MATERIAL. THE QUALITY 18 UNEQUALLED.
TENSILISED {0 eusure the mest permanent base. Highly resistant to break-
age, moisture, heat, eold or humidity. High polished splice free finish. Smooth
output throughout the entire amxlio range. Double wrapped- - attrictively boxed.

/0'.'i-0"p . LP3 3 250' PY.C.

16M@, 16M0O (10kQ, 100kQ, 10k(Q2,
100k 3 at centre scale). Decibels: —20to

+63d B,
£7.97. P & P. Iip.
TAPE CASSETTES
cso (mm) 37p 31[33

28p DT6 5:° 1800 POLYESTER £112 e
megnere recording tape IT3 3 450° POLYESTER 37p  TT8 5i° 2400° POLYESTER £187 €90 mm) 62p 3,'%
fralenepets DT3 3i" 600° POLYESTER 57p SP7 7° 1 a2p oo =20
. SP6 5 600' P.N.C. 42p LP? 7" 1800 ACETATE 75p C|20(2 ) 87p 12%'5
LP5 5° 900° P.V.C. 50p DT? 7" 2400° POLYESTER £1-25 min.
DTS 5° 1200° POLYESTER 75p TT7 7° 38600° POLYESTER £2.50 P. & P.5p
e TAPE 8POOLS 3" 5p, §°, 5{°, 7" 9p. All cassettes can be supplied with library cases
e Poat and Packing 3" 5p, 5%, 5§° 8p, 7° 10p. (3 reels and over Post Free.) at 3p extra each.
\ AP/ T |
» » [ » i ’ 0
— 1] 23
o OURT RD
oF. 0 A RT RQAD, LONDO 01-636 34 6539
DOMINIO
AD O & MA R DEP A RD D1-636 34
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New expanded 1971
range of ready-to-use

electronic circuit modules

Complete pre-tested sub-assemblies requiring only soldering iron, pliers and screwdriver to
install in equipment. Ideal for lab “‘one-off's,” prototypes and pilot marketing short runs.

A data sheet is packaged with each unit.

530

PC1

LOW CONSUMPTION HEADPHONE AMPLIFIER

for hearing aids, loop paging receivers, monitor amps, bridge null detectors,
signal tracers, A.C. level meters, etc.

Price £1:46 (£1.9.3)

PC2

SENSITIVE W, 15 OHM SPEAKER AMPLIFIER

for telephone pick-ups, intercom systems, taikback amps, alarm systems,
frequency meters, G.P. audio amps and oscillators.

Price £2.14 (£2.2.9)

PC3

MEDIUM IMPEDANCE VERSION OF PC2

for similar applications but where a higher input resistance (typically 2500
ohms) is required.

Price £2-14 (£2.2.9)

PC4

EXTRA HIGH IMPEDANCE VERSION OF PC2
with 220 kohmsinput resistance for capacitive or high resistance signal sources
such as crystal/ceramic pick-ups and microphones.

Price £2.14 (£2.2.9)

PC5

HIGH POWER 4-5W, 3 OHM SPEAKER AMPLIFIER
for A.C. servo amplifiers, workshop intercoms, electronic megaphones,
transmitter modulators, audio visual systems, etc. Price £3.97 (£3.19.6)

PC7

MEDIUM POWER 1W, 8 OHM SPEAKER AMPLIFIER

for higher power applications similar to PC2 or where standard 8 chm speaker
is to be used or wider bandwidth required.

Price £3

PC9

HIGH INPUT RESISTANCE AF PREAMPLIFIER

with 1 megohm input and 600 ohm output to match capacitive or crystalf
ceramic transducers to amps like PC1, 2, 5, 7, etc.

Price 95p (19s.)

Practical Electronics




PC10
MAGNETIC TAPE REPLAY PREAMPLIFIER

using self-compensating circuit that adjusts itself to different tape speeds
without switching, usable with PC1, 2,5,7. Price £1-87 (£1.17.6)

PC101

COMPACT 9V, 200mA, D.C. POWER SUPPLY UNIT

General replacement for 9V batteries. Suitable PC1, 2, 3, 4, 7, 9, 10, 1006
source for Zener-stabilised 5V digital IC supply. Price £1.73 (£1.14.6)

PC102

VERSATILE 21V, 330mA D.C. POWER SUPPLY UNIT

with separate 21V winding for optional extra D.C. output, suitable 3W 15 ohm
transformerless amps and as source for 12-18V stabilised supply.

Price £3

PC106

USEFUL 12V, A D.C. POWER SUPPLY UNIT

General replacement for 12V batteries, suitable PC5, 712. Source for Zener-
stabilised supplies replacing 6 and 9V batteries.

Price £2-47 (£2.9.6)

PC712

MEDIUM POWER SPEAKER AMPLIFIER (1W, 15 OHM)

Forhigher power applications similarto PC2 but using 12V supply and standard
15 ohm speaker; driver for higher power amplifiers.

Price £3

PC1006 and PC1006K

MULTIMETER SENSITISER (1uA, 10mV FULL SCALE)

Multiplies sensitivity of standard multimeter or S0uA D.C. meter fifty times.
PC1006 amp or PC1006K assembly kit. Price PC1006 £6-05 (£6.1.1) and
PC1006K £1.50 (£1.10.0)

PC1010

BALANCED INPUT LINE MONITOR AMP (3W, 8 OHM)

Designed for 600 ohm line but can be used as general purpose monitor/
talkback amp powered by two batteries or PC1011 supply.

Price £6-67 (£6.13.4)

PC1011

DOUBLE D.C. (.. 10V, {A} POWER SUPPLY UNIT

Useful general purpose double power supply. Source for Zener-stabilised
rails for linear IC's. Suitable PC1010.

Price £417 (£4.3.4)

distributors

Coventry Factors Ltd.,
Coronet House,
Upper Weli Street,
Coventry CV1 4AF,
Warwickshire.

Tel: 0203-21051/5
Telex: 311243

I.T.T. Electronic Services Ltd.,
Edinburgh way,

Harlow, Essex.

Tel: 02796-26777

Telex: 81146

Practical Electronics

Eastern Areo Electrical Services Ltd., G.8.P.K. (Sales) Ltd.,

Building 202, Hookstone Park, Lever Street,
Enfield Road, Harrogate, Boiton BL3 6BJ,
London (Heathrow) Airport, Yorkshire. Lancashire.
Hounslow, Middiesex. Tel: Harrogate 96258 Tel: Bolton 27311
Tel: 01-759 1314 Telex: 57962 Telex: 63478

Hird-Brown Electronics Ltd.,

July 1971

L.8.T. Electronic Components Ltd.,
7 Coptfold Road,

Brentwood,

Essex.

Tel: Brentwood 226470

Telex: 99443

Lugton & Co. Ltd., .

209-212 Tottenharh Court Road,
London W1A 2BN.

Tel: 01-636 3261/9

Telex: 25618

8.D.8. (Portsmouth) Ltd.,
Hilsea Industrial Estate,
Portsmouth PO3 5Jw,
Hampshire.

Tel: 0715-65311

Telex: 86114

531




(7] Fuliette

COMMUNICATION RECEIVERS from the
U.S.A. The Leaders in specialist radios
UNIQUE in VHF frequencies
UNSURPASSED in performance and styling

They NOT ONLY receive Aircraft, Shipping (VHF and SW), Taxis,
Ambulances, Fire Service, T.V. Sound, Hams, Gas, Electric and
Water Boards, Public Services and many other Commercial and

Ind ial Radio Teleph

mobile transmissions .. .

BUT ALSO Classical Music, Pop and All That Jazz ! !!

TURN ON TO

INSTANT SOUND .

. . These are Communications

receivers and unique entertainment sources in one neat, transistori§ed
portable package. They keep exciting Aircraft, Shipping, RT mobiles

plus Medium Wave, FM National and Local broadcasts at your fingertips.

Both are extremely reliable and feature large powerful PM dynamic wide
range speakers, switchable AFC to prevent FM drift, tone control, dial
lighting, sensitive swivel telescopic VHF and rod aerial, precise slide rule
vernier tuning, external aerial and earphone sockets (cuts off speaker
for private listening). Earpiece supplied. Operate from standard batteries

or mains.

BUY DIRECT AT 15% BELOW RETAIL VALUES ]

MODEL MPR 3005 5 BAND

Py
MEDIUM WAVE 530—1605kes
MARINE |.4—4.6Mcs

FM/VHF 87—108Mcs
AIRCRAFT VHF 108—136Mcs

HIGH VHF/PB 146—176Mcs
Batts. incl. Plus 624p P/P

Impressive finish in Walnut with
deep Chrome die-cast side panels
and grained inserts. Trimmed
with brushed Aluminium and
black speaker grille. Log scale for
easy tuning. Size 93" x 127 x 4”.
Wt. 53lbs. approx.

|
|

MODEL MPR 3016 6 BAND

SAME BANDS & FREQUENCIES
AS MODEL MPR 3005 PLUS
ADDED FEATURE OF SW 5.0—
12.0Mcs (with Fine Tuner).
Batts. incl. Plus 624p P/P

Styled in elegant black case with
luxury Chrome trim, soft padded
speaker gritle, die-cast sides and
walnut insert. Size 837 x 117 x 33",
Wt. Slbs. approx.

EARPIECE SUPPLIED WITH
BOTH MODELS

TV.SOUND

The latest in contemporary U.S.A.

HEAR T.V. SOUND
tV-SOUND All channels

innovation

2-13. Also UHF (many areas)
and RT Mobiles

MODEL MPR 3073.

Sensitive swivel telescopic aerial receives LOCAL

AND DISTANT TV TRANSMISSIONS.
FULL MEDIUM WAVE AND VHF/FM BANDS
TO RECEIVE YOUR USUAL NATIONAL AND
LOCAL RADIO STATIONS. This unique model
has stylish leatherette trim, handsome walnut
grain inserts and smart chrome trim. 22 tran-
sistor/diode superhet circuit. AFC, AGC,
Tone Control, Slide rule tuning. Works from
standard batteries or mains. Earpiece supplied
for private listening. Log scale for easy tuning.

STOCKTON PARTNERS

DS
(Dept PW), Importers & Distributors, MW 535—1605Kces

Brighowgate, Grimsby. Tel: 0472 64196/
58815. Suppliers to Government Depts.,

Industry, etc.

THE FIRST IN T.V. SOUND}PORTABLES.

PLUS

Plus 50p P/P. Bautts. incl.
BAN.

FM|YHF 88—108Mcs
TY 1.58—88Mcs
TV 2.175—218Mcs

532

| C.W.O. please.

YATES ELECTRONICS

(FLITWICK) LTD.

RESISTORS
W Iskra high stability carbon film—very low noise—capless con-

struction. W Mullard CR25 carbon film — very small body size
75 % 2:5mm. 4W Erie wire wound.
Power Valves Price
watts  Tolerance Range available 1-99
] 5% 47(2-2-2M() E24 1.0p 0-8p
4 10% 3-:3IMQ-10MQ2 El2 1-0p 0-8p
¥ 10%, 1Q2-3-9Q El2 1-0p 0-8p
5% 47Q-1MQ El2 i-0p 0.8p
4 10% 1Q-10Q El2 Tip Tip
QL:ianmy price applies for any selection. lgnore fractions on total
order.

DEVELOPMENT PACK

0'5 watt 5%, Iskra resistors 5 off each value 4-7() to I M.
EI2 pack 325 resistors £2.50.

E24 pack 650 resistors £4.80.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001uF, 0-0015uF, 0-00224F, 0-0033uF, 0-0047uF, 24p. 0-0068F,

0-01uF, 0-0154:F, 0-022u4F, 0-033.:F, 3p. 0-047uF, 0-0684F, O-11F, 4p.

0-154F, 6p. 0-22uF, Tip. 0:33uF, 1lp. 0-47uF, 13p.

160V: 0-0tuF, 0-0154F, 0-0224F, 0-0331F, 0-047uF, 0-068uF, 3p. O-1uF,

?;}S“F' 0-22,:F, 4p. 033uF, 6p. O-47uF, Tip. 0-68uF, Hp. |-0pF,
p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-01uF, 0-015:F, 0-022uF, 3p. 0:033uF, 0-047,F,
0-0684:F, 3tp. O 1uF, 4p. O-154F, 0-22¢F, Sp. 0-33.F, 4p. 0-47nF,
84p. 0-68uF, Lip. |-0uxF, 13p.

MYLAR FILM CAPACITORS
100V: 0:001,¢F, 0-002/F, 0-005xF, 0-01,:F, 0-024F, 24p. 0-045F, 0-05.F,
0-0681F, O-1:F, 34p.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors. 100pF to |-0xF, £2-90.

ELECTROLYTIC CAPACITORS—One Price—5p Each

Mullard C426 series (uF/V): 25/6-4, 50/6-4, 100/6-4, 200/64, 320/6-4,
16/10, 32/10, 64/10, 125/10, 200710, 10/16, 20/16, 40/16, 80/16, 125/16,
6-4/25, 12:5/25, 25/25, 50/25, 80/25, 4/40, 8/40, 16/40, 32/40, 50/40,
2:5/64, 5/64, 10/64, 32/64.
Miniature P.C. mounting («F/V): 10/12, 50/12, 100/12, 200/12, 5/25,
10/25, 25/25, 100/25.

POTENTIOMETERS
Carbon track 5k€) to IM(), log or linear (log W, lin $W).
Single, 12p. Dual gang (stereo), 40p.

SKELETON PRESET POTENTIOMETERS
Linear: 100,250,500Q and decades to SMQ. Horizontal or vertical P.C.
mounting (0-i matrix).

Sub-miniature 0'| watt, 4p each. Miniature 0-25 watt, 5p each.

SEMICONDUCTORS

ACI26 I5p BFYS2 224p ocsl I5p 2N3055 72p
ACI27 I5p BSYS6 30p [o]et: 73 ISp 2N3702 I5p
ACI128 I5p BSX2I 25p ORPI2  4Tip 2N3703 l4p
ADI40 40p BY 124 Tip IN400! Tip 2N3704 174p
AF11S 174p BYZ10 30p IN4002 10p 2N3705 I5p
AFII7 1T4p BYZI3 20p {N4003 llp 2N3706 I2p
BCIO7 14p OA8S Tip  IN4004 [24p  2N3707 1Bip
BCI08 10p OA9I Tip IN4005 14p 2N3708 10p
BCI09 10p OA202 Tip IN4006 |I5p 2N3709 lp
BFYS0 22p [eley]] I5p IN4007 16p 2N3710 12p
BFYSI 19p 0C72 15p 2N292¢6 1lp 2N3711  l4p
ZENER DIODES
400mW 5% 3-3V to 30V, i7p.
VEROBOARD

i 015 015 ol

24 3% 2p lép 17 v 3 (plain) 524p

24 <5 24p 24p 17 2% (plain)  3T4p

3} x 3% 24p 24p 24 < 5 (plain} 174p

33 -5 27p 27p 24 » 3% (plain) I5p =
17 x 24 75p 574p Pininsertion tool 47ip 47ip
17 x 3} 100p 5p Spotface cutter  3Tip 37ip
17 x 5 (plain) 15p Pkt. 50 pins 20p 20p
ROTARY SWITCHES
2P2W, |P12W, 2P6W, 3P4W, 4P3W, 224p.

PLUGS AND SOCKETS
Standard {in screened 4p 2-5mm insulated Tip
Standard }in insulated 14p 3-5mm insulated Tip
Stereo  #in screened 35p 3-5mm screened 24p
Standard }in socket ISp 2-5mm socket Tip
Stereo  }in socket Tip 3:5mm socket Tip

BRUSHED ALUMINIUM PANELS
127 x 6” = 25p; 127 x 24" = 10p; 9”7 x 27 = Tp.

Post and packing, please add 10p to orders under £2.
Data sheets are available for most of the components listed, and will be
sent free on request.

8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD
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TRANSISTORISED
TWO-WAY TELEPHONE
INTERCOM

Operative over amazingly
iong distanees. Separate eail
and press to talk buttons.

2-wire connection. 1000's of ‘
applications. Beautifully fin-
ished in ebony. Supplied

eomplete with batteries and
wall brackets.
269 P.x P, l‘,p

TE15
TRANSISTORISED

GRID DIP METERS

Six ranges. 440 Kc¢/s.~280
Mc/s. Operates on 9V battery.
F;x;l instructions £12.50. P. & P.

CRYSTAL CALIBRATORS No. 19
Small portable crystal
controlled wavemeter.
Size 771717 14" Fre-
quency range 500 Kefs.
10 Mc/s (up to 30 Mc/s
on harmonies).  Cali-
brated dial. Power re-
quirementa 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent con-
dition. 23-47!. Carr.
37lip.

B.C. 221 FREQUENCY METERS

latest release 125kHz to 20MHz. Excellent

condition. Fully tested and checked and
comiplete with ealibrator charts,
£87-80 each. Carr.30p.
AM/FM SIGNAL GENERATORS
[ RN Oscillator Test No.
OSSN Rieh quality
\ F®-) [l precision inatru-
ment made for the
ministry by Airmec.
¢ Frequency cover-
1ge 20-80Mefa. AM
W/ Incor-

poriates precision dial, le‘el meter, precision
atteouator IuV-100mV. Oper;ntion from
d

12v or 0/110/200/250V a.c.  Size
12 - B} 9in. Suppliel in  brand new
condition complete with all connectors
fully testet. £45. Carr. £1.
AVO CT.38 ELECTRONIC
MULTIMETERS

High quality 97 range instrument which
meagures a.c. and d.e. Voltage. Current,

Resfstance and Power OQutput Ranges d.c.
volts 250mV-10,000V (10 megn-110 megl

input). D.c. current 104A-25A. Ohms.
0-1,000 niegQ a.c. volt 100mV-250V (with
R.l". measuring heal up to 250MHz) b

current 104A-254. Power output 50 m
watts-5 watts. Operation 0/110/200/250V
Supplied in perfect condition complete

cireuit lead and R.1°. probe. £85. Carr. Ton.

ADMIRALTY 62B RECEIVERS
High quality 10 valve
receiver mz\nulwclure‘l by
Murphy. Coverage in 3
bands 150-300 Kcfs; 360
Keys-1'3 Mef/s;  3-9-30-5
Kejs. 500/KHz. In-
vorporates 2 R.F.and 31.F.
stages,  bandpass  filter,
noise limiter, crystal con-
trolled B.I.O. calibrator
Built-in spcz\ker, output for
Opemtlnn 150/230 e, Size

< 16in. Weight ]14Il)‘ Offered
condition. £82:60, Carr.
£1-50. With circuit diagrams. Also available
B4l L.F. veraion of above. 135K Hz-700Hz.
£17-50. Carr. £1-50.

T0-2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy  oascillo-
acope for everyday use.
Y amp. Bandwidth
2 CP8-1 MHZ. Input
imp. 2 megQ 25 P.F.
Illuminated acale. 2in.
tube. 113 180

230mn. Weight 8lb.
220{/240 V a.c. Supplied
brand new with hand-
hook. £82-80, Carr. 50p.

TO 3 PORTABLE 0SCILLOSCOPE
Bin tube. Y amp. Bensiti-
] vity 0-1V p-p/CM. Band-
width 1.3  cps-1-5MHz.
Input imp. 2 megQ3 25pF
X amp. sensitivity 09V
p-p/CM. Bandwidth 1-5cps
-800KHz. Input imp, 2
! meg 3 20pF. Time base.
o 9 ranges 10 eps-300K Hz.
8ynchronization. Internal/
external. Illuminated scale 140 x 213 x 330
mm. Weight 1511b 220/240V. A.C. Supplied
brand new with handbook. £ . Carr. 30p.

1.F. output, ete.
phones.
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USED EXTEN

DEPARTMENTS, EDUCATIO
@ LOW COST @ QUICK DELIV

SIVELY 'BY

RANESVIEIERS

INDUSTRY,

GOVERNMENT
NAL AUTHORITIES, ETC.
ERY @ OVER 200 RANGES IN

STOCK @ OTHER RANGES TO ORDER

NEW

S0pA £3.432
30-0-50u4 #3371
1004 2337

100010057 2325

llsz!!

TYPE SW. 100
100 x 80 mm
S00A ...

23-12;
ImA .. £2-97)
20V de. .. £2297)
S0V de. .. £2:97)
300V d.c. £22-97;
14 d.e. 2297}
54 d.e. . 22-97)
300V a.c.  $2:97)
VU Meter 2375 ,

TYPE $-80
" 80 mm square froms

S0pA ...
.,oo.,o,u
A

100 0-100[.1 A
S00uA ...
ImA

20V d.e,
S0V d.c.
300V d.c.

DESIGNS!
CLEAR PLASTIC METERS  BAKELITE PANEL METERS

‘“SEW ' CLEAR PLASTIC METERS

Type MR .85P. 4}in 4{in fronts.

20ma £2-
100ma £2-60
00mA £2:60
1A .. 2260
A 2260
154 22-60
304 £2-60
20V d 22-60
S0V d.c £2-60
130V d.c. 2260
S0uA £360 | 300V d.c £2-80
50-0-30p4 2310 | 15V a. £2-60
1004/ 23-10 | 300V a.c. 22 80
100- 0-100;}. \ 23-10 | S Meter
20014 2287} 1mA 2287}
S00uA . 2275 | VU Meter 23-60
400 0- ‘700;1\ 2260 | 14 a.c” £2-60
£22-60 | 5Aac.” 2260
£2:60 | 10A a.c.* 2260
3 £2:80 | 204 a.c.* £2-60
10ma £2-60 | 304 a.c.® £2-60
Type MR.52P, Ziin square fronts,
o0pA ... 2310 £22:00
.:0 0-500.\ 82 60 £2-00
JTE £2-60 £2:00
]00 0 100;1.«\ £2:87) £2:00
A 2225 £2:00
£2-00
22:00 2210
2200 2310
£2:00 22-00
£2:00 X
£2-00
£2-00
2200 £2-00
SA . Lo 2200 22-00
10V de. .. £200 | 30Aa.c."* £22-00
Type MR.G5P. 8iin 3iin lronts,
S0pA . 2337 c. .. £210
30-0-501.A 22-75 £22-10
100uA . 2275 2210
100-0- 100p. A 2260 - £2:10
200pA ... 2260 £2-10
H00pA ... £2:37) £2-10
000 0 .:00/.1.'\ £2-10 £22:10
2210 £2:10
.JmA £210 2210
10mA 2210
30mA . 2210 2237
100mA £2-10 | VU meter  £3-37!
300mA £2-10 | 50mA ac.t 210
5 - 22-10 | 100mA a.c.* £210
£22-10 | 200mA a.c.* £2:10
ls{g J00mA ac.* 2210
12 1A a.c.* 2210
g%g IA a.c.* 2210
22.37; | 10Aac 2210
3\ .. #2110 | 208 ace £2-10
10V de. .. £2-10 | 304 ac.® 2210
*MOVING IRON —
ALL OTHERS MOVING COIL

Please add postage

“SEW' EDUCATIONAL

meter movenient is
demonstrate internal

METERS
Type ED.107. Bize
overall 100mm x
80mm x 108mm,

A new range of high
quality moving coil
instruments  ideal
for school experi-
ments and other
bench applications,
37 mlrror scale. The
easily accessible to
working. Available

in the following ranges:

20V d.c. £3-97.
50V d.c. £3-97
300V d.c. .. £3-97
Dual range

500mA/5Ad.c. £4-25
5V/50V d.c. 2425

Type MR.38P. 1 21/32in square fronts,

150ma 21-37
200mA 1-37
4 > ' 300m.A 21-37
§ M 300mA u-s;
g {1 750mA 21-3
Y j i .
= ¥ Lec
il '
S0uA . £2-00 ,
50-0-50u\  £1-877 ' 2
100u4 . 2187} |
100-0-10024 2176 | 15
200pA . 1175 |
50004 . 150 |
500-0- .)00;1. A £1-371 | 75
ImA ... £1.37)
1-0-1mA .. £137%
2maA £1-87}
SIMA 371
10mA 371
20m.A -87)
S0mA 373
100ma 2137} |
Type MR.45P. 2in square Ironts.
p ... 18
30-0-50u8 2210 | 2
10028 .... 2210 | I
100G100u4 2197} |
21-87;
.)00 1-80 !
J006: 0001.4 A 8150 |
Ima 1-50
JInA 21-50 VU Meter
10mA 2150 jygacc
50maA ﬂgg SA met .
100m.A . P
500mA 2150 10Aac 2150
d 204 a.c.® 21-50
SALL L £1-50 304 ac.* £1-50
‘*SEW " BAKELITE
PANEL METERS
Type MR.65 8iin square fronts.
1 .;00111\ 21-75
I

30A a.c.®

IAICOII TF142E DISTORTION FACTOR
Excellent condition. Fully tested.
{20 Carr. 75p.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE
A new portable
bridge offering ex-
cellent range and
accuracy at  low
cost. Ranges: R.
iQ-11-1 megn
6  Ranges Ll
L1l pgH -1 1
HENRYS 6 Ran-
geq ~29%. (. 10pF
+1110mEd. 6
Ranges 4-29%,. TURNS H{TIO 1:1/1000-
1:11100. 6 Ranges - 1. Bridge voltage at
1,000 cps. Operated lrom 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
case. Bize 7§ x 3 X2in. £20. P. & P. 25p.

COSSOR 1049 DOUBLE BEAM OSCILLO-
SBCOPES. D.c. coupled. Band width Tke/s.
Perfect order. £85, Carr. £1..

TE-16A  Transistorised
8ignal Generator. 5 ranges
400 kHz-30 mHz. An
inexpensive instrument
tor the handyman. Opez-
ateaon 9v battery. Wide,
easy to read ecale.
800 kHz modulation.
3§20}~ 315, Complete
| with instructions and
leads. 27973, P. & P.
20p.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0:20 Kc/s on 2 ranges. Output
5000 or 5kQ. Opemth)n 200/250v. A.C.
Supplied in perfect order. £12:50. Carr. 30p.

MARCONI TF885 VIDEO OSCILLATORS.
0-5MHz. Sine 8quare Wave. 245. Carr. £1.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2pF -2,000 mfd

ohms-200
me(ohml Also
checks impe-
dance, turns
ratlo, insuta-
tion,  200/250V

a.C,
Brand New 217-50
Carr. 371,

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne (requency meter
covering 1-7-8 Mefs.
Operation on 6V d.c.
Ideal for amateur use.
Available in good used con-
dition. £5:97). Carr. 37}p.
or brand new. 974,
Carr. 374p.

MARCONI TF196M BEAT FREQUENCY
OSCILLATORS. 0-10K Hz. £20, Carr. £1-50.

Latest
Gatalogue

Qur latest cdition giving full -details of a
comprehensive range of HI-FIEQUIPMENT
COMPONENTSR, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DINCOUNT COUPONS VALUE §0p (10/-).
248 pages, fully illustrated and delailing
thousands of items at bargain prices.

S0uA ... 23

50-0-50pA  £2-87;
1004 ... 21287}
100-0-100uA  £2-75
200uA .... £278

15/3%in < 21in deep.

500N ... 2260
ImA...... 2287}
300V a.c.  $2-37)
VU meter.. £3-25

iz SEND
NOW—
el ONLY
L eompmant 374p
P. & P.
10p

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages

533




SEMI-CONDUCTORS/ VALVES B¥e/

BRAND NEW & FULLY GUARANTEED
TRANSISTORS VALVES
IN914 79,AC187  $0p{BY100  15p|0A2 38p|2524 30p,EL95 25p
IN4001 :;ACISB 30p mm: ibp 0B2 45p) gbgg gp EMB80 m SEND S A E FOR
IN4002 ACY17  80p|BY12 5p|OZ4 30p|25: 9| EM81
ING003  10p[ACY18  25p|BY127  20p|IL4 20p/30C15 SO EMB4  3bp DISCOUNT PRICE LISTS
INe004  10p|ACY19  26p(BYZ10  40p[IRS 36p(30C17 85p|EM85 21
ING005  18p|ACY20  $8pBYZ11  38p|IS5 25p[30C18  78p|EMST gy AND PACKAGE QFFERS |
4006  15p|ACY21  £8p(BYZI2  80p|IT4 26p|30F5 85p|EY51 40p .
7  #0p|ACY22  17p|BYZ13  26p|IU4 $7p|30FL1  70p|EY86 40p
ING148  7p|ACY28  17p|MI480  97p[IUS 50p 30FL12_  9%p(EY87 agp
INGOS4  38p|ACY40  15p(MJ4B1  £1.25|2D21 35p[30FL14~  78p|EZ40 45p
2G301  80p|AD140  BOp/MPF102  4fp|3Qd 40p|30L15  BSp|EZdl 48p
26302  38p[AD149 MPF103  33p|384 36pi30L17  80p|EZ80 25p
agag: ;g: AD161 :7; ilg;uu :z: sv: :“o: 30P12 :g E%Bl 2;
2G8 AD162 70 105 5R 30P19 0732 p i A i 3
e A alNktois 255|504 SherLy  70dlozas o FULL CURRENT RANGE OFFERED, BRAND NEW AT FANTASTIC SAVINGS
20309  30p|AF115  25pINKT214 18p|5V4 42p(30PL13  93p|KT66  £1.70 | 2025T/C sterec £9:87 SL72B  £26:97
26371  28p|AFlle  88p|NKT218 37p|5Y3 8p|30PL14  DOp[KT8S  £1.78 T e o
36874  Mp(AF117  86p|NKT217 40p|524G 40p{35L6 50p|MU14 60p | 40 MKII stereo £8-40  AP76 22097
ag:s’l ggp AF118 gz: gﬁ““ w 6/30L2 ;:p 35W4 :Op PABCBO :g; 3000 stereo £10-50 SL75B  £28:50
IN696 BlAF119 T241 p|6ACT p|35Z4 PC86 5 . 5 .
IN697  17p|AFi24  26p|NKT261 20p[6AG7  40p[35Z5 Soppcss  eop | PP MKILL 21175 BLSGB  £38:50
::698 m AF126  17p gz‘rgg z. 8AKS 80p|50B5 :g: PCY7 46p | BL6SB 21497 401 £290-50
706 AF127  17p|NKT27 p| 6AKS 579{50C5 PCO00  48p
2N706A  18p/AF189 30p|NKT274  £0p|8AL3 20p |80 50p|PCCB4 40p Carriage 50p extra each item.
2N708  15p{AF178  47p|NKT275 28p|6AME 3p|85A2 40p|PCC85  40p | TEAK PLINTHS AND PERSPEX COVERS
3N914  ®8p|AF180  B68p{NKT278 26p{6AQS5 85p|807 B0p|PCCs8  55p | 1. For 8P25, BL65, 8LG5, 3000, 2025T/C, 2025,
2aN916  #8p[AF181  42p(NKT281 27p|6Ase 7p|1625 50p/PCCS9  BOp |  1000. £3-874
4N918 87p|AF186 40p|NKT403 7Bp|6ATE 0p(5763 70p|PCC189  58p | 2. For AP75, BL75, 8L95. 2597} Full range of Gatrard accessories available.
INB29 AF239 42pINKT404 82p|6AUS £5pi6146 £1-80(PCF80 $0p | 3. For 8P25 etc. to operate with lid in place 25-97}
2N930 26plABY26 25p|NKT405 75p(6AVE 30p|Aaz3l B50p| PCF82 34p | Carriage 374p extra each type.
ML i mama mon, e @
ABY28 D 1 p|6BE6 DAF91  25p|PCF86 D
2N1302  20p|ABZ17 48p|0AS 20p|6BHE Sp|DAF96  48p|PCF800  80p TELETON SPECIAL OFFER! SPECIAL OFFERS!
aN1303  28plAUY10  97p[0A10 28p |6BJ6 5p|DF91 26p(PCF801  50p e Garrard SP25/1II fitted Goldring G800
IN1304  £8p|BAYS1  7p0A47 10p [6BQ7A 0p|DF96 PCF802  50p e eri d’ e it and. plasti
2N1306  85p|BC107  12p{OAT70 10p|6BR7 85p|DK91 85p|PCF805  75p o Breatdy wired. Total list fee 235
2N1306 £5p|BC108  18p/0A79  10p|6BRS  @8piDK92  5Op PCFs0s  70p R 3
2N1307 85p|BClop  1%p/0ABL  10p|6BWe  85p'DK96  42p|PCF808  76p R s o P iaring G800
2N1308  80p|BC113  25p/0AS5  12pl6BW7  70pDLe2  35p|PCL8Z  85p i o b e e
IN1309 88p|BC116  40p|OAS0  10p|6BZ6  35p[DLoé  4Bp/PCLS3  65p LR GRS pid (3 T L0 O
IN1613 BC125  BSp|OA91 | 6C4 33p|DL96  42p|PCL84  48p Ry Il WIADCoUD
2N1711  £5p(BC126 85p{0AS5 7p|6CD8 2116 DM70 32p(PULSS 40p & ICEPIC I
gg{gg: m BCN; 1;; g:ggg lz: 6CL6 ggp DY86 38p|PCL86  4bp
BC14 1 6CW4 p|DY87 36p{PFL200  70p
2aN2147  75p|BC149 20p|/0A210  17p|&F1 82p|E8SCC  85p|PL36 85p B.S.R. McDONALD
aN2160  85p|BC187  18p{OC1® 87p|6F6G 30p/E180F  98p|PL81 50p | CR10T AM/FM STEREO TUNER AMPLIFIER |MP60 .. £11-95
aN2193  47p[BC172  17p|OC20 97p|6F13 38p|EABCS0  38p|PL82 450 | WITH MATCHING PAIR 8A1003 SPEAKER |510...... £12.95 .
2N2217 40p|BC177 £25p 0C22 50p |6F14 85p|EAF42 86p|PL&3 45p | SYSTEMS Carr. 374p extra each item
2N2218  80p|BC182L,  10p0C23 80p (6F15 65p!EBO1 20p|PL84 40 | Qutput 4 watta per channel. Excelient|Teak Base and Perspex Cover
aN2219  8gp{BCIS4L  12p|0C24 80p|6F18 45p|EBC41  85p|PL50O 750 | reception AFC, built-in MPX. Cer/XTAL|For above BSR range £3.974. Carr. 37ip.
2N2368  17p|BC186  85p|0C25 37pi6r23 80p|EBCS1I"  30p PLG604 80p | Input. ' Total List 850-285. OUR PRICE| TPDI1 Beries with plinth and cover and
2N2869  20p/BC212L  12p|0C26 26p (6HE 20p|EBF80 40p PY32 55p | £20-95. Carr.62{p. ready wired.
2N2369A £0p|BCY30  £8p|0C28 62p!6J4 S0p|EBF83  40p/PY33 83p | Also available with Garrard 2025T/C MP60.... 410 -50 610 ...... 12297
:gg:g; ::9 gg¥g; :g: 332 :g: ggEGT %g: EBiBQ %f;y&g gg: Record Changer, Plinth, cover and stereo| ~ 510......
D) 5 EBL21 idge. vired. L £1. 50p ex
353%: m BCY33 gg; gcsc;? :g’ 836 ’}:’ EC86 09| PY82 :g’ cartridge. Ready wired. £43. Carr. £1 Larr :Op extra each item
BCY34 D167 p|EC88 60p|PY83
Ny IBCYa  iociz  30v|okso  Smlbcceo  G0pEYSS  dop | TELETON SAG-206 STEREO AMPLIFIER |  GOQDMANS SPECIAL OFFERS!
32N2924  17p|BCY42 18p|0Ce4 17p|8L6GT 45p|ECCa4 30p|PYB00 50p Maxamp 30 Stereo Amplifier 15 + 15 watt
2N2925  17p|BCY43 20p OC45 18p [ 8LD20 40p| ECC85 0p|PY801 50p r.m.s, l"rlth matching Stereomax AM/FM
2N2926G 12p|BCY71  30p|0C468 27p6Q7 40p ECC88 40p|U25 76p T Total list |lz £136-62
aN2926Y 12p|BCY72  18p[OC70 12p|68A7 40p|KCF80  85p|U26 769 e .
9N29260 18p|BCZ11  40p/OC71 15p|68G7 38p|ECFe?  86p|US0 320 OUR £89  THE PAIR
2N3S053  £5p|BD121  8Bp/0CT2 25p!68J7 40p'ECF88  65p|Us2 33p PRICE Carrlage £1
ZuS Dy oG M WbOI EBUN I cxuns coowe, Doty ol
D 1 H35 281 st exciting release. eautifully sty!
msﬁou :o. BFLl5  28p| gg’;g gv gg% gg; %&m 'i.g; U282 40p vsvnh hw;l:;ut case. 6+ ’t‘suwlwam ema. GOODMANS SPEAKERS!
2N 3416 7p{BF117 47 D CH 30p| U301 4 witched inputs for Mag, aux, tape. 3
Nosto sniblppier  melocrr  dop|osd’  EPIECHES e 9% | Tncorporates volume, bess. treble, slidng :“‘"‘ino"g; L el b GRS
IN3702  18p{BF173  30p|OC78 200 |gvec 26p|FCL80  40p|UABCSO  36p | balance, scratch filter and loudness controla. ezzo I11. O 3 pr. Carr. 50p.
2N3703  12p/BF180  87p/0C81 289 (gv6GT  SPplECL82  3Bp|UAF42  B5p | Rec.List£32:50. Our price $19-97. Carr. 37p. | Magnum K2. OUR PRICE £83 ea. Carr. 50p.
9N8704 17p|BF181  37p/0C81D  20p|gy4 30p|ECLS3  -65p/UBC4I  50p Mambo. OUR PRICE £32:50 pr. Carr. 50p.
2N8705 15p|BF182  32p/0C83 260 6X 56 30p|ECL86  40p/UBCS1  40p | g TRANSISTORISED FM TUNER ¥ |Marimba. OUR PRICE 238 pr. Carr. 50p.
ggg;gg ﬁ; gg}gg g; ggfgg ﬁ; 6X36T  ETp|EFITA :0» gg;gg ;20 TRANSISTOR | Magister. OUR PRICE £41.50 each. Carr, £1°
IN3T08  170/BFise  1750CI40 37 }ggi gg EE2D u‘;; Ve "; ¥ | Minister. OUR PRICE £39-97 pr. Carr. 50p.
2N3709  12p(BF195  16p(0C180  20p|14p)3  BSp|EF4l 85pUCCss  40p ONLY 6x4x 2}in.
2N3710  18p(BF200  37p/0C170 28D 30p14  g1.10|EF42 70p/UCF80  B5p 3 LF. atages
2N3711  12p|BF224  30p/OC171  30D|j0aT¢  80p|EFS0 25p/UCH21  60p Double tuned dis- TAPE CASSETTES
2N3818  38p|BF226 3 40019477 30p EF85 85pUCH42  70p A criminator. Ample | Top qushty In plastic library boxes.
2N3903  28piBF244 47p|0C201 80D (10407 30p|EF86 30p| UCHS1 36p output to feed most 0 min  424p 3 for £1-224
2N3504¢  25p|BFX12  22p(0C202 760! 124 V6 83p|EF89 28p|UCL82  36p amplifiers. Operates cso 90 min  624p 3 for £1-80
2N3005  30p|BFX13  25p/0C203  40p|19,x7  30p/EF9] 38p|UCL83 80P | on 9V battery. Coverage 38-108 MHz Ready €120 120 min 76p 3 for £2-174
2N3906  30p|BFX29  30p|0C204 40p(315pA6  35p|EF92 40p|UF41 60p | built ready for u., F;nmuc value for|Cassette Head Cleaner 58p. All Post extra.
2N4058  17p|BFX30  32p/0C206  8%plyomEs  3BplEF183  80biypso  35p | money. 26:3%4, 124p.
2N4059  28piBFX44  37p(0C207 78D |15pR\7  40p|EF184  3bp a Pl gt 1tip) d m 2407
el lenBrxss dopjoCETL Ubiaqs  sgpEHO0  40p bbb ;:' ereo multiplex adaptors #4971, ECHO HS-606 STEREO
2 BFX86 g »
N Ay e lompso  dop|20D)  ASELIS  SLBD. (0 ssp| HOSIDEN DHO4S 2-WAY STEREO HEADPHONES
2N4287 17p|BFX88  25p(P346A  28p(5g7 1  43.10(EL41 85p|ULS4 300 HEADSETS Wonderfully com-
2N4288  16p)BFY18  28p/PL4001  14pi50p; 50p|EL42 58p|yys H fortable.  Light-
2N4289  17p|BFY20  62p PL4002  16piogp3 60p|EL81 55p UY4l 5p Each headphnne con- weight ‘adjmuble
2N4290  16pBRY50  £2p|PL4003  16p|30pi  $1.10|EL84 |UY85 30p tains a 2jin woofer vmg, Hendband
aN4291  18p|BFY51  0pPL4004  170lo0p;  g180lkL85  43p VR103/30 38p and 2 fQin tweeter. 6ft. cable and
2N4292  18p|BFY52 29p|PL4005  19plo516 45p EL91 $2p VR150/30 85p Built in Individual e s jack pl
o g G m g *0 g Lo et
2N5855  87p[B8X19 17 p . 25-18,000c/s. wit
28102 u; BAX20 17:1‘1848 40p L1ENER DIODES SEND cable and stereo plug. ‘ll,h': P‘";g‘ £3:374
28103 37p|B8X21  37p|T1844 12| 400w (3-3 to 33V) .. 1bp SAE 25974 P. & P. 12{p.
28104 37p|BBX76  1bp ;}g:g };» 1-5W (2-4 to 200V) .. 20p FOR 3
a0 fmberzt P| 10W 3910 100V) .. 3p | FELL AMERICAN TAPE SINCLAIR EQUIPMENT
40362  eopBSY28  17p||BC107/8/9 INTEGRATED - First grade quality American tapes. Brand|poject 60, Package offern. 3 x Z30 amplifier,
AC107 37pBayss  20g||2°F 10p S DISCOUNTS | Pew Discount on quantities. sereo 80 pre-amp. PZ6 power supply,
ACI26  ®Bplpavio  gesl|[100F P CIRCUIT 10% on | 3in. 225ft. LP. acetate ... 17ip £16-75. Carr. 374p. Or
AC127  25p| 5 P|1500+ 79|| Looo 40p; 1914 40p; | 12+ any | 8iin. 600ft. T.P. mylar . 50p with PZ6 power supply,
AC128 p|BSY51  32p!|oN3056 1923 60p: 1IC-10 £2:80; | ome type. | bin. 600ft. std. plastic 424p 21885 Carc. 37¢p. 3X
AC154 18p BSY56 90p||25+ 6%p| aL403 42.25; MC1303 [ 156% on 5in. 900ft, L.P. acetate . 80p 750 amplifier, stereo 60
AC176 u. BSYS5A 15p(100+  500(| sg.e2; MCl304 £2-76; | 25+ any 5in. 1,2001t. D.P. mylar 76y pre-amp, PZ8 power sup-
PA246 22:45; CA3005 one type. 5%in. 1,200ft. L.P. acetate . 24 ply, £20-25. Carr. 37jp.
£1:17; CA3011 74p; Large 5%in. 1,200t. L.P mylar Transformer for PZ8,
T"YR'STORS CA3052 £1-65; FCHI131 quantity 53in. 1,800ft. D.P. mylar . 21-121 22-974 extra. Add toany
B80p; H161 80p: discounts on | 5%in. 2,4001t. L.P. mylar 21974 [of the above 2£4-87} for active filter umit
FIH141 28p; FIH171 £8p; application 7in. 1,2001t. std. acetate. .. 62ip |and £18 for a pair of Q16 speakers. Profect
PIV 50 100 200 300 350 400 | FJH181 88p; FIH2212Bp; | Postage— 7in. 1.8001t. L.P. acetate 76p (60 FM Tuner £20-97}. Carr. 374p.
1A p 270 87 40p — 47p | FIH2S1 28p; FIH241 85p; Semi- 7in. 1,8001t. L.P. mylar ... £1-00| All other Binclair products in stock. 2,000
SA Wy 3 &% — FJH25]1 86p; FJJ121 60p; Conducwrl 7lo. 2,4001t. D.P. mylar £21-88 | amplifier, 828, Carr. 37¢p. 3000 Ampllﬂerm
BA -— &8p 66p — — 75p | FIJ13160p; FIJ21121-25; 8p 7in. 3,6001t. T.P. mylar no 2225 (Carr. 374p. Neoteric amplifier 845-97¢.
T — Bbp 85p T0p — 87p | FJY101 25p. Vllvu 16p. Postage 10p. Over £3 post paid, 37¢p.

< 800 previous page @ G.W. SMITH & CO. (RADIO) LTD. o See opposite page =
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RUSSIAN C1-16 DOUBLE

BEAM OSCILLOSCOPES
SMHz Pass Band. Beparate Y1, Y2 anipli-
Gers.  Callbrated triggered sweep from
0-3usec to 100maec/em.

Supplied complete with all. accessoriea and
Instructions, £87, Carr. paid.

MARCONI CT44/
TF956 AF

ABSORPTION
WATTMETER

1 ufwatt to 6 watts.
$20. Carr. £1.

TE11l.

DECADE

RESISTANCE

ATTENUATOR

Varlable range

0-111dB.  Con-

pectlons. Un-

balanced T and Dridge T. Impedance
6000 range (0-1dB x 10) + (1dB x 1m)
+ 10 + 20 + 30 + 40dB. Frequency:
d.e. to 200kHz (—3dB). Accurac
0-08dB.  +indleation dB x 0-01. Maxi-
mum input less than 4W (50V). Built in

8000 load resistance with internal/externul
switch. Brand new £27-50. P. &71’. 25p.
BELCO AF-5A
SOLID STATE SINE SQUARE
WAVE C.R. OSCILLATOR

MULTIMETERS /4~ EVERY purposel

d.c. OllOOK £1-

TECH PT-34, 1,000
O.P.V. 0{10/50/250/
600/1 000V a.c. and

d.c. 0/1/100/600mA.
-974. P. & P. 124p.

MODEL TE-200. 20,000
O.P.V. Mirror scale, over-
load protection.  0/8/25/
125/1,000V d.c. 0/10/50/
250/1,000V a.c, 0/50uA/
250MA. 0/60K/6 meg.

—20to +62dB. £3-75. P.& P.15p.

MODEL 800. 80,000
OPV. with overload
nroloction. mirror scale

0/-6/2-5/10/26/100/
250/500{1,000 V d.c. 0/2-5/
10/25/100/250/500/
1,000 V. a.c. 0/60 pA/5/50/
500 mA. 12 amp. d.c.
0/60K /6 Meg./60 Megn.
£8-87}. Post paid.

MODEL TE-70, 30,000
O.P.V, 0/3/15/60/300/
600/1,200V d.c. 0/6/30/
120/600/1,200V a.c. 0/
30uA/3/30/300mA. 0/
IGK/IGOK/I 6M/16 meg.

TMEK MODEL TW-80K. 46
ranges, mirror scale. 50K/
Volt d.c. BK/Volta.c. D.c.
volts: 0-125, 0-25, 1-25, 2-5,
.’) 10, 25, 50, 125, 256, 500,

1,0 A.c. volte: 1-5, 3,
5, 10, 25, 50, 125, 250, 500, 1,000V. D.c.
current:~25, DOMA 2:5, 5, 25, 50, 250,
500mA, 6, 10A. Resistance: lOK 100K,
1 meg., 10 meg. Decibels: —20 to
+81-5dB., 28-87}. P. & P.17ip.

Sine
[T 18-200.000Hz:
| Q‘ Square
® ® Output max
+10dB (10kQ).
Operation
internal
Attractive two-tone case 7)in v Bin = Zin.
Price £17-80. Carr. 174p.
BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR
ableinstrument. SinelHz
to 100k Hz. 8quare 20Hz
to 20kHz. Output max.
+10dB (10k Q). Opera-

18-50,000Hz.
o hatteries.
New high quality port-
tion 220/240V a.c. Size

215mmn x  180mm
$20mm.

Price  $27-50.  Carr.
20p.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER
. Input 10 ranges:
003 /-1 /-3/1}¢
! / 10 {30 / 100 / 300V.
4c/s.-1-2Mc/s.
Declbt]l —40 to +50dB.
Supplied brand new
complete with leads and
Instructions. Operation
280V a.c. £17-80, Carr. 25p.

TE-65 VALVE VOLTMETER

- High quality instrument
with 28 ranges. D.c. volts
1:5-1,500V. €. volta
1:6-1,600V.  Resistance
up to 1,000 megohma,
220/240V a.c. operation.
Complete with probe and
instructlons. £17-50,
P. & P, 30p. Additional
Probes available: R.F.
£212¢. H.V, £2.50.

230 VOLT A.C. 50
CYCLES RELAYS

Brand New. 3 sets of
changeover contacts at
5 amp rating. 50p each.
P. & P. 10p (100 lots £40).
Quantitles available,

85000V a.c.
5,000V d.c.
d.c.

& P

TE-$00 20,0000 /VOLT
GIANT MULTIMETER.
Mirror scale and overload
protection. 6in full view
meter. 2 colour scale. 0/
2:5 /10 [ 250 { 1,000 /
0/25/12-5/10/50/250/1,000/

0/504.A/110{100/600mA/10A
02!{/200]\/"0

nieg.  ohm. 215,

Dc Volta: 0-1

MODEL 5025. 67
ranges, giant 0tin
meter, polarity
reverse switch. Sen-

d.e. BK/Voit a.c.
25, 0-25, 1-25, 5, 10, 25, 50,

125, 250, 500, 1,000V. A.c. Volts: 1-5, 3, 8,

10, 25, 50, 125, 250, 500, 1,000V. D.c.
current: 23, bOuA, 2-5, 6, 25, 50, 250,
500mA, 5, 10A. Resislance 2K, 10K,
100K. 1 meg, 10 meg. Decibels: —‘.’0 to
+BadB £12-80. P.& P.174p.

lODEL TE12. 20,000

P.V.  0/0:6/30/120/600/
1 900 / 3,000 / 6,000V d.c.
1/6/30/120/600/1,200V a.c.
0/ 60uA [ 6 /60 600MA.
0/ 6K / 600K | 6meg./60.
Megohtn 50PF. 2 MFD
2587, P. & P, 17§p.

FTC-401

TRANSISTOR

TESTER
Full
measuring A,
npn  or

and leads, £8-
15p.

capabilities for

pnp.
adaptable for
diodes. Supplied complete
with instructions, batter,

B and ICO,
Fqually
checking

-87¢. P. & P.

HONOR TE.10A. 20kQ/

Volt 5/25/50/260/500/

2,600V d.c. 10/50/100/500

1,000V a.c. 0/50uA/2-5mA

250mA d.c. 0/6K/6 meg.

ohm. ~20 to +22dB -
10-0, 100 mfd. 0-100-0-1 mid.- !347)

. 15p.

P.& P

UNR-30 RECEIVER

4 Bands covering 550KHz-30MHz. B.F.Q.
Built in Speaker 220/240V a.c. Brand new
with instructions. £15-75. Carr. 374p.

MODEL TE-SOO. 30,000
O.P.V. Mirror scale, over-
load protection 0/0-8/3/15/
60/300/1,200V d.c. 0/6/30/
120/600/1,200V  a.c. 0/
30uA |/ BmA 60mA /

300mA/600mA . 0/8}(/801(/800!\/8 meg.

—~20to +63dB. £597}. P.& Sp.

MODEL PL438. 20k 02/
Volt d.c. BkQ/Volt
a.c. Mirror scale. 0-6/
3/12/30/120/600V" d.c.
3/30/120/600V a.c.
50 /600A/ 60/600mA.
10/100K /1 Meg/10 meg
. —20to + 46dB.
26974, P. & P.124p.

MODEL TE-80. 50,000
O.P.V. Mirror scale, over-
load protection. 003/13 60
300/600/1,200V d.c. I
30/120/300/1,200V
0-03/6/60/600m A. c.
16K/160K/1-6/16 meg. —20 to +63dB.
£7-50. P, & P. 15p.

TMEK MODEL TW-20CB.
Features Resettable Over- l
ivad Button. Sensitivity:
20K Q/Volt de. B5KQ/
Volt a.c. D.c. volta: 6-0-5,

0/6,
d.c.
d

T

2:5, 10, 50, 250, 1,000V.
A.c, volt. . 10, 506, 250, 1,000V. D.c.
currents: 0-0-05, 0-5, 5, 50, 500mA.

Resistance: 0-5K, 50K, 0-500K, b meg.
Decibele: —20 to +562dB. £11-50. P. &
P. 17p.

MODEL A8-100D. 100K 2/
Volt. bin, mirror scale.
Built-in meter protection 0/
3/12/60/120/300/600/1,200V

0/6/30/120/300/600\"
€. 0/101A/6/60/300:inA/
12A 0/2K /200K /2M[200M. —20 to
+17dB. £12:80. P.& P.17ip.
TMK LAB TESTER.
100,000 o.p.v.
64in  scale buzzer

short circuit check.
Sensitivity: 100,000
OPVd.c bfVolta.c.
D.c. volts: 0-5, 2:5,
10, 80, 2560, 1,000V,
Ac volts: 3, 10, 50, 250, 500, 1,000V.
. current: 10, 100uA, 10, 100, 500mA,
" -5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: —10 to
+ 4941, Plastic case with carrying handle,
aize 7in x 6]in x 3jin. 218-00. P. & P. 25p.

SKYWOOD
SW-500

50 K Q/Volt. Mirror
scale DC  Volts
0. 6/3112/30/300/600
AC Volts 3/30/300/
600. DC Current
20uA/6/60/600mA.
Resistance 10K/100
K/1Meg/10 Meg. Decibels —20 to +57db
27-80. P.& P.15p.

270° WIDE ANGLE
1mA METERS

MW]1-6 80mm square
2397}, MWI-8 80mm
equare 24-97f. P. & P.
extra.

‘W862 TRANSCEIVERS
Large quantity available for EXPORT!
Excellent condition. Inquiries invited.

UR-IA S8OLID 8TATE
COMMUNICATION RECEIVER

4 Bande covering 56KHz-30MHz. FET, 8
Meter, Variable BFO for 88B. Built In
Speaker, Bandspread, Nennlu\ny Control.
220/240V a.c. or 12V d.c. 12%in x 4%in x
7in. Brand new with instructions. £25.
Carr. 37{p.

erage 150-400K Hz, 550K Hz-

FET front end, 2 mech. filters,
product detector, variable B.F.0., noise
limiter, ¥ Meter, Bandspread. RF Gain.
15in - 9tin < B}in. 18lb. 220/240V a.c

Brand new with instructios

A yttttres 111710

i

LAFAYETTE

HA-800 SOLID

STATE AMATEUR .
COMMUNICATION ¢
RECEIVER ‘I-A.g.,.‘
4-5-4, 7-7-3, 14-14-35, 21-21-45, 28-29-7,
50-564MHz. Dual conversion, 2 mech.
filters, product detector, variable BFO,
8 Meter, 100KHz calibrator. 220/240V

a.c.or 12V d.c. 15in x 9%in x 8}in. 181b.
Brand new with instructions. 257-80.
Carr. paid (100K Hz Crystal £1-87§ extra).

FULL RANGE OF TRIO EQUIPMENT

EDDYSTONE VHF RECEIVERS MODEL
770R. 19-165 Mc/a. Exceilent condition. $180.

VOLTAGE STABILISER TRANSFORMERS
180-260V input. Output 230V. Available
150W or 225W. £12.50. Carr. 23p.

AUTQ TRANSFORMERS

0/115/230v. Step up or step down. FKully
shrouded.
150W,  22- a7i P. & P. 17§p.
300W. £3.25. P.& P.224p.
500W. 24-97¢. P. & P. 32¢p.
1,000W. £7:25. P. & P. 37¢4p.
1,500W. 28974, P. & P. Czip
5,000W. £36-00. P. & P. £1

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
Ideal for control of

lamps, drills, electrical
’0 appliances, ete. Input

ﬁ 230/240V a.c. OQutput con-
9

tinuously varisble from
80mm, lll 974,

20V to 230V.
Model MR2305 54 68 x 46
X 43mm, 28-837f, Model
MR2310 10A 90 x 68 x
Postage 124p.

Excellent quality

| “"YAMABISHI" VARIABLE VOLTAGE

RANSFORMERS
Low price . Immediate delivery

! MODEL S-260 MODEL 8-260 B
High quality ceramic construction. Windings embedded in vitreous General Purpose Panel Mounting
enamel. Heavy duty brush wiper. Continuous rating, Wide range ‘ Bench Mountlnu 1A 45-50
ex-stock Bingle hole fixing, }in. dia. shafts. Bulk quantities available. : § S o 603}
Please add postage
25 WATT. 10/20/50/100/250/500/1,000/1,600/2,5600 or 5000 obms, 72ip. P. & P. 7ip. ’ ALL MODELS
50 WATT. 10/25/50/100/250/500/1,000/2,500 or 5,000 ohms, £1-05. P. & P. 7§p. IKPUC‘I; Czao VOLTI.U 60/60
100 WATT. 1/5/10/26/50/100/250/500/1,000 or 2,600 ohma, £1-374. P. & P. 7ip. ‘ VAnxn{.':" o-%gg i v‘l(‘)L‘l‘l
| Special discounts for quantity
ADVANCE TEST EQUIPMENT J
Brand new and boxed inoriginal sealed cartona. ' ' ) D
VM79 UHF MILLIVOLT METE l ; ' ' I
100 Ke/a to 1,000 Mc/s. a.c. 10 m\’ to 3V, \ ?
D.c. 10 mV to 3V. Current 0-01 uA to 0-3
x'nlA Resistance 1 ohin to 10 megohn. 0 N\ A M RD 0 DO 01-636 All Mail Orders to—
TT16. TRANSISTOR TESTER. Full range of i UONDO 01-4 8204 11-12, Paddington Green,
tacilitles for testing PNP or NPN transistors 4 ONDO el: 01-4 London, W.2
in of out of circuit. £37-50, » ONDO 0 62 038 01-262 6562

Carriage 50p per item.
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- ACOS STETHOSET. 200 ohm d.c. Res. stethoset complete with 5ft of wire.
Low VOLTAGE AMPLIFIER Besonbat £ ' .75 l i s 1deal for private listening on radio and tape recorder. © v

& transistor amplifier complete plus 13p These stethosets are made to very high standards, they are used but in good conditlon
with volume control, ia suitable P. &P and are all guaranteed.

for 9V d.c. and a.c. supplles. Well below original Price at 30p plus 8p P. & P.
Will give about I1W at 8 ohm A

output. MAIL ORDER
With high IMP input this amplifier
will work as a record player,
baby alarm, ete., amplifier.

frmpie
FSYCHEDELI LIGHT CONTROL UNIT SHELF UNIT

Three Channel: Bass—Middle—Treble.
Each channel has its own sensitivity 5 | Two teak ﬂ.nla!x nbelyel on & black frame
control. Just comnect the input of this (overall size: .zslnxz'blnxﬂm). Ideal for P =
unit to the loudspeaker terminals of an bi fi equipment: amplifiers, apeaker cabinets. |

etc. The perfect answer for housing unit

8 )
amplifier, and connect three 250V up to B M T oA " \d—
500W lamps to the output terminale audio and equipment.’ This unit is wall| ELECTROLYTIC CAPACITOR

10W 13inx8in 4 two 2:2jin
tweeters and cross-over. All wired
and ready for use. This ever-
popular 450 In 3-8-15 ohm imp.

£3'50 plus 38p P. & P. each.

of the unit, and you produce a fascinating mounting, 1,600mF at 150V d.c. working.
aé)\luad;lght display. (All guaranteed) £2 50 Plessey U.K. capacitor. Approx.
~47 .50 plus 38p P. & P. . lus 38p P. & P. size: 2in. diameter x 4jin. long.
1t you require more i nformation please send 8,4.E. plua 38p P. : A bargain at 40p plus 5p P. & P.
MIDGET FLEX CONNECTOR
BATTERY CRESCENT CASSETTES bon MIDOR ek Somy g | BARGAIN BOARDS
y: Two - pin non - rever- e
ELIMINATOR Top quality cassettes at unbeatable prices (complete ﬁ_.‘; sible n‘\’ldget flex con- C‘ol;:lept‘ponre :.lh"e. ‘ { n |
) with standard storage case): C60 38p, C90 63p, ~ nector. Approx. size: gx erimenter 2 A |
Plusl your Transistor C120 88p plua 6p P. & P. 2in x lin. Ideal for loudspeaker | o P "' =1 *
Radio, Amplifier, Cas- w= connections, etc. 8pplus 2pP. & P, i d':oml::t;‘: | ;i-‘@ ’1?
n boar th: 3
seltalete intothen s HIGH QUALITY IMPORTED HEADPHONES FATNS TRANSFORMER | Redistors, Cap- |, =
mainethrough this compact elimin- Fused Primary 240V. Becond- | scitors and o

ator. 24Inx 2inx 3in approx. 44V | 1,0000per phone .. ..80p TTC dary 220V @ OOM/A. 63V |useful Transistora—at least 4
£1.50,6VE£1-50,9v £1.50,74V | 2,000 per phone .. ..88p G1105 \Q ‘@ IA;’Th"ls '.nn-(o;x_ne; transistors per board.

i . . ir. s made to a very higl
complete with cable and plug for | Plus 10p P. & P. per pair JEraloCtaiu BARGAIN PRICE 30p per board

Philips Cassctte. e
1l size: 2in X 2§in
plus 8p o : 5 BOARDS £1.20. P. & P. Free
£2 5% P caon. (N MICROPHONES 3 s (CDEimih “ | on sbis Item.
BRIGHTNESS CONTROL \ B1203: Crystal high impedance. Hand .sg denk e S
S standing. Frequency: 50-10,000Hz. 70p plus
EullfeontrolffoyerMi0pg st tapot AL ) LTt 28‘nxsn|:c::g|? hrf'snTYrms-T:ﬁotl‘eE: design TV
ri itch, . e 1 1 .

Incandescent lighting. ~Tbyristor onjoft switch, Hand and desk ¥Ancing n stand would make an ideal base for a coffee table and

light dimmer mounted on a atan-| quency: 150-8,000Hz. £2-45 plus 15p P. & P. B10§1: Dynamlc ! :
dard switch block | 50kQ impedance. 8lim type. Frequency: 50-12,000Hz. £2-75 plus is & bargain at:

ready to fit Into af 15p P. & P. BL083: Cardioid dual impedance 6000-50k0 with £ | 63 plus 25p P. & P

— MK. Box. Enjoy on/oft switch. Frequency: 50-12,000Hz. 2585 plua 15p P. & P.

| the pleasure off B1071: Dynamic 50k Q. Frequency: 50-15,000Hz. £5-905 plus 15p
| having the precise] P. & P. B1075: Cardiold dynamilc dual Impedance 600-50k Q. Fre- Our new shop
° | amount of light you | auemcy: 50-14,000Hz. £725 pius 15p P. & P. B1090: Cardl:(!ﬁ now open at
require at any time. | dynamlc dual impedance 600-50kQ. Frequency response: 13 SOUTH MALL, EDMONTON, N.?
L a : I . N
- Our Price £2.75| 130008z 87,85 pIusiSpIELE carries our complete stock of

P.
All these microphones are complete with cable and where needed stand

fixing brackets. electronic componenta and hi-fi

plus8pP. & . each,

Joan E. Allen & Company FREE FLOG LIST No. 6 g&in.

SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS

offers @ comprehensive range of
HUGE RANGE OF SPECIAL SNIPS ENORMOUS PURCHASE. GUARAN-
4 __STEREOS, DECKS, TAPE RE. | TEED. APPROX, HALF PRICE.
CORDERS, AMPLIFIERS, SPEAK- WORLD TAPE *
ERS, TRANSISTORS, VALVES, FAMOUS
COMPONENTS—NEW BRANCH Standard Play ~ Double Play
AT 77 EAST ST.. SO'TON. i 150ft. 12p sin.  300it.  20p
$00ft. 23p 600ft. 40p
TH E H U NTER 500ft. 48p I,‘.’OO(:. ;gp
4 o n. 1,8001t.
High sensitivity combined with marked stability to give a simple-to-use RADING l‘_{gg{: ggg 5 ‘_’,438((_ £1-3g
detector which is a must for the professional man such as tree £24 T "Long Play Triple Play
surgeon, electrical contractor or serious treasure hunter e B0 1ap din. | G00it. 5p
% Portsmouth—350 Fratcon Rd. sin. 4301t 27p Sin. 1,800it. £113
THE EXPLORER Tel. 22034 | 3in.  000ft. 53p Siin. 24001t £1-70
% Southampton—72 & 77 Ease St. Slin. 1,200ft. 85p Tin. 3,500ft. £2-40
Inexpensive but sensitive. Will give hours of treasure hunting fun for the . ) .Tel. 25851 | sin. 1,800ft. 983p
whole family on the beach, whilst walking or at home in £|950 +% Brighton—6 Queen’s Rd. Quadruple Play
the garden. A useful robust general purpose detector Tel. 23975 Pustaye dp reel. din. #00ft.  43p
% *ARUNDEL-AIl Mail Order rost Free less 0% on threc reels.
THE DISCOVERER 15-17 QUEEN ST. Tel. 882299 |  Quantity and Trade inquiries invited

I The Do-lt-Yourself kit entails a minimum capital outlay and can be
- easily assembled in a few hours. The kit n_s_comple(e except for a
standard portable transistor radio as most families have one of these

available. As sensitive and stable as the more expensive £54°

detectors but a fraction of the cost

2 The''Discoverer’’ Metal Detector fully assembled £750
0 and ready for use (transistor radio not included)

3. Pormable transistor radio ideal for use with che £1.95 -
¥ “Discoverer’’ Metal Detector

The ¢ TRI MLITE ’ Pimmer Sfwitch puis

TREASURE HUNTER’S HANDBOOK the right smount of light o (he Subject.
“A Fortune Under Your Feet”. This new publication answers all your
questions on treasure hunting. Find out the How,
Where, When and Why of this fascinating new hobby

45P plus 6p post

and packing

A fully insulated light control,
Provides maximum safety and reliability.
TV/Radio interference suppressed.
Enhances television viewing.
A must for children’s rooms, entertaining.
Save money and extend lamp life.
Controls up to 300 watts of lighting.

® Replaces old switches using same

two wWires.

PLEASE ADD 30p TO DETECTOR ORDERS TOWARDS COST OF POST.
PACKING AND INSURANCE.

ALL DETECTORS ARE GUARANTEED FOR ONE YEAR.

SHOWROOM DEMONSTRATIONS: MONDAY-FRIDAY 10-5 p.m.

SATURDAY -1 p.m
FURTHER DETAILS OF ALL DETECTORS AVAILABLE ON REQUEST
(A 3p stamp would be appreciated).

% Send P.O’s, etc. to:

2 BREMAR ENGINEERING
*/&E QUEEN MARY'S AVENUE
WATFORD, HERTS. WDI 7JR

184 Main Road, Biggin Hill, Kent. Telephone: Biggin Hitl 4234
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Practicar Electronics

Discosound
P. A. AND DISCOTHEQUE EQUIPMENT

— A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT
AMPLIFIERS, MIXERS, LIGHT CONTROL UNITS.

D.J.10l Mixer Pre-Amplifier

Six inputs allow full mixing fachlities for all types
of equipment. 9V battery operation.

Bize: 10§in X 25in % 45in.

Suggzested Retail Price £14

D.J.102 Discotheque Mixer Pre-Amplifier

Four inputs each with its own volume control plus
master volumec control, PFL monitoring and mic
override switches. 8ize: 10}in x 4in x 4ln.
Suggested Retail Price £25

D.J.105S P.A. Amplifier

4-channel mixing facilities each with separate inputs
and volume controls. 30W r.m.s. power output:
a.c. maing 200/250V a.c. Size: 113in x 3in X 6in.
Suggested Retail Price 541

D.J.70S Integrated Mixer Amplifier

Power output 70W r.m.s. 4-channel mixer with
separate inputs and voluine controls, plus master
volume and separate hass and treble controls.
Mize: 153}in X din X 6in.

Suggested Retail Price £63

D.J. Disco-Amp.

Designed specifically for use with discotheques.
Power output 100W r.m,s. Two mic. inputs and
two gram inputs, with independent volume controla
plus bass and treble controls. Incorporates many
exclusive features. Front panel size: 161in x 7in.
Buggested Retail Price 285

DISCOBOUND 4o

NOLID SEATE P4 AMPLIFIAX -t 11055

0000° ¢

Liscosound 40 Discotheque Pre-Amplifier D.j.{OL Sound Operated 3-channel light

Features independent inputs and volume controls for
tva microphones and two turntables plus separate
basws, treble and master volume controls. Self-
pawered and ideal for use with Discosound 100
Power Amplifler (is capable of running 10 of these
pawer amplifiers—total 1,000W). Front panel size:
1€4in X 7in.

Suggested Retail Price £40

Ciscosound 100 Power Amplifier

16GW r.m.s. power amplifier (at 8 ohma) utilising
all silicon transistors and features full automatic
uverload against short or open circuits. Frequency
response 20-20,000Hz 43dB. Distortion less than
1'% at 70W r.m.s. £1dB. Size: 10}in X 8in % 7in.
Suggested Retail Price £49-50

C.J.103S Stereo Pre-Amplifier

A high quality stereo discotheque pre-amp unit.
Ir.corporating two microphone and two turntable
inputs each with independent volume control, plus
bass, treble, balance and master volume control.
Offers full mixing and monitoring facilities. Front
panel size: 16}in X 3{in.

Suggested Retail Price 249-50

D.J.30L Psychedelic Light Control Unit

3-channel light unit enabling bass, middle and treble
ir ies from the lifier to be operated
individually. Handles 1,000W per channel.
panel gize: 10in X 6in,

Suggested Retail Price 237-50

Front

unit

Features built-in microphorc which eliminates the
nced for connectiona to any amplifier or sound source.
Handles 1,000W per channei. Front pane!

size: 16}in X 3in.

Suggested Retall Price £56 26

D.J. DIMMER 3000

3-channel light dimmer unii offered in two versions:
Dimmer 3000—a straight 3-channel dimmer unit

with mains input and three light outputa.

Dimmer 30008 —for use in conjunction with D.J.30L
Light Control unit only and has three mains inputa
and three ilght outputs. F-ont Panel size: 10in x in.
Buggested Retail Price £32-50

Discosound Disco-Wheael

A projector designed to project a range of liquid
wheels and colour change wheels for apecial lighting
effects, adding colour and variety to any form of
entertainment. Bize: 7{Inx 10}in x 5}in.

Suggested Retail Price 250

A range of complete Discotheques with
matching Speakers also available.

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 12 MONTHS

For full details of the Discasound range of products call at or write to your nearest

Discotheque Centre — Demons

DISCOSOUND
122 Balls:Pond Road, London N.1. Te® 01- 264 5779

July 1971

rations given at any time.

HENRY’'S RADIO LTD.,

309 Edgware Road. London W.2. Tei: 01 -723:6963
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LiND-AiR AUDIO

GARRARD
HI-Fi TURNTABLES

CASBETT.
0 an
{ TAEE S5 e

EX ' FanTasTIC 7‘5 < —
E BARGAIN PRICE, 20 e
{1305 | 0y

N
BP23 Mk. 111 s £11-97
Base aud cover for abuve £4-95
AP76 . e ... 21950 No thldly tape threading, just snap in a
8L72B.. £224-97! compact eassette.  Amazing perfor-
SL75B. . £28-38 mance from all transistorised circuit.
BLODB i oiooieiatons siwrozonsoninis £39-45 Auto level control. Luxutious wood
Base and cover for above 2897} grain and black finish. Runs on 4-Ull
401 231-50 batteries, Complete with remote control

mike, stand and strap. %0 min. play
casvette 6op extra (*Ree, price of ident.
mod. with case 429-40).

30p: Deck/Base/Cover, 87}p

THIS MONTH'S
SPECIAL OFFERS!

SINCLAIR PROJECT 60 Build a steren

’ it amplifier for ax
f little ax .
£15-00. Send 25p for Mullard ** Do 1t
Yourself Stereo”” booklet. Al items in
stock. .

S-DeC BREADBOARD

An attractive alternative for the en-
thusiast prepared to assemble these
excellent modules to make a stereo
assemibly. Z.30 24W Power Amplifier
£4-471 (2 required).

Steree  8ixty  Control/Pre-amplifier
£9-97}. PZ.5 Power Bupply Unit £4-97}.
SINCLAIR PROJECT 60. Package
deal price £219-08, P. & P. §2}p.
Project #0 is supplied complete with
instruction mannal and templates for
plinth mounting

British Made
Holderless breadboard panels, for fast
reliable component connections.

Single DeCs. One H-DeC with Control
Panel, Jig and Accessories for solderless
connections to controls, ete., with
booklet “*Projects on B-DeC” giving
construction details for a variety of
circuits. £1, P. & P. 17.p.

4-DeC KIT. Four 8-DeCs with two
Control Panels, Jigs and Accessories
and the booklet "Projects on 8-DeC”
all contained in a strong attractive
plastic cane. ldeal for the professional
user. £3-85. Y. & P. 17}p.

T-DeC KIT £2:50. P. & P. 171p.
§-DeC STOR 22:50. P. & P. 17}p.

SINCLAIR IC-10
INTEGRATED CIRCUIT
10W Awplifier. 8izc only lin X 0-din
X 9-2in. A true hi-fi amplifier complete
with manual giving details of a wide
range of applications and instruetions.

Guaranteed 5 yeara.
ONLY 22:97). P. & I'. Rp.

100 pages fully illustrated with 8 page
P.A. section. All leading makes aml
accessories pius details of Buiiget Stereo

25p.

SINCLAIR IC10

with special transforiner to operate
from a.c. mains 230/250V. Output 13V
at 0-3 amp. £3-08, P. & P. Lop. |
All mail orders to: Dept. PE 7

53 TOTTENHAM COURT ROAD
LONDON, W.1. Tel. 01-637 1601
Callers welcome also at:

18-19 Tottenham Court Road

‘ HI-FI CATALOGUE
|
|

yyatems. P. & P.op.

London, W.1. Tel. 01-580 2255
25 Tottenham Court Road
London, W.1. Tel. 01-580 7679

149 Fleet St., E.C.4. Tel.01-353 1419
94-96 Upper Parliament Street
Nottingham. Tel. 40403

BP23 Mk. 11T with base ..... £13-98 E.M.l. LOUDSPEAKERS

P& P.70p e
8Pu5 Mk. LI with Sonotone MODEL 450. 13}in x
STAHCD cartridge and base.. £18-75 :*::1" et“\:l;‘eltiar!t “xlt";

P. & P.T0p. 1 -

ind impedance. 10 watts. |
Brand new, guaran-
VHF AIRCRAFT BAND teed.
CONVERTER Lind Air Price
Model VHF.105 23-97}
When placed within > & P. 221D cac
lin, of a MW band Fis I 2lp cach
radio full coverage of MODEL 150, 13}
v 2 . 3 X
N ghany Rin elliptical, 3 and
obtained. All  tran- 120 Riapelance B
nistor, 9V battery h i .
operatiot 1ully Lind-Air Price
tunable 1R{in x 7 2297}
section telescopic N o
aerial.  Size 4in X P. & P.220p cach.
23in x 1lin.
OUR PRICE UNILEX
£380. P. & P. 20p AUDIO
MODULES

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED
5% DISCOUNT
TO SATURDAY CALLERS
JULY AND AUGUST ONLY

SPECIAL OFFER

MOTOROLA

We can now offer the whole vast range of
Motorola IC's at Industrial distributor

Ppricea.
Examples 2p Data Sheets
MCT724P 0-88
MC790P 1-24 20124
MC1303L 27 extra
FAIRCHILD (RTL)
1-3 6-11 12
L300 40p 87p 85p
L9814 40p 37p 35p
L923 40p 37 35p
Data sheet 121p
LINEAR
Op. Amps. 1-8 8-11 11-24
£p £p £p
UA703A TO3 280 270 27
UA702C TO5 077 078 072
UA703C TO5> 187 180 128
UA709A TO3 125 117 112
UA709C DIL 065 058 080
UAT09C TO5 055 082 048
UA7I0C TO5 12 117 112
UATIOC TO5 070 065 060
UA716 TO5 187 178 170
UA723¢ TO> 162 150 142
UAT30C TO5 160 1485 1387
UAT741C TOS 087 0-80 0-70
UA741C_DIL 087 080 070
LM741CNDIL 087 080 070
MULLARD PLESSEY
TTL 2p
. 0£8'7 , HL403D 2124
Hu 049y wLTorc 145
S g:g;i DATA SHEETS
FIHI171 091 124p
FIH22{ g-gn
FIJ101 37§
FIJ121 1877 TOSHIBA
FIJ141 812 0
o P B TTCT e
FIK101 295" 20 WATT AMP
FIY101 0-80 11;%%0“;[, 2165
-A
MULLANS DATA SHEETN
DTL - o 0124
Feniol 087 MULLARD
FCH201 1323 LINEAR
FCJH‘_’SI }-gg* 2
FCJ101 f TAA24L 1-62
FCJ111 1-55 242 tu*
FCJ201 1-80 an
FCJ211 275 243 1-80
FCK10) 4374 263 0774
FCY101 1-05 293 0974
300 1.78
GENERAL 310 1-85
ELECTRIC 320 0-724
PAs22 24!6'0 fg? i::g
PA230 140 £ i
PA234 0-90 621 1-324
PA237 210 522 360
;ﬁig %-%g 530 496
. 5
PA261 190 s 1":;*
PA265 2:00
PA424 g.05 TABIOL 0-97¢
PA436 190 TADIL0O 1974
PA494 208 TADILO 1974
SGS

TAAGGLB 21-92)

100 or more gates may be mixed to qualify
for the 100+ price. This concession also
applies to MSI's.

8 Pin TO-5 1.C. Holders, 20-36

10 Pin TOQ-5 L.C. Holders, 80-574

12 Pin TO-3 1.C. Holders £0-624

14 Pin Dual-in-Line 1.C, Holders, £0-32¢
16 Pin Dual-in-Line I.C. Holders, $0-42}

TTL LOGICS
1-24

99 00-499
8N7400 28p 20p 18p
8N7401 26p 20p 18p
8N7402 26p 20p 18p
8N7403 26p 20p 18p
8N7404 25p 20p 18p
8N7405 25p 20p 18p
8N7406 80p 75p 70p
8N7408 25p £0p 18p
8N7409 25p £20p 18p
8N7410 25p 20p 18p
8N7411 25p 20p 18p
8N7413 50p 48p 40p
8N7420 25p 20p 18p
8N7430 25p 20p 18p

N7440 26p 20p 18p
AN7441AN 21 90p 80p
8N7442 21 #0p 80p
8N7448 21-25 4110 21
8N7447 £1-10 21 80p
8N7448 21 90p 80p
SN7450 25p 20p 18p
8N7451 26p 20p 18p
8N7453 26p 20p 18p
BN7454 26p 20p 18p
8N7460 25p 20p 18p
SN7472 40p 36p 30p
8N7473 48p 40p a5p
SN7474 48p 40p 38p
BNT475 21 90p 80p
SN7476 48p 40p 38p
8N7483 21 80p 80p
BN7486 50p 45p 40p
8N7490 21 80p 80p
8N7492 21, 90p  80p
8N7493 £1 90p 80p
8N7495 21 90p 80p
SN7496 21 90p 80p
8NT74107 45p 40p 35p
8N74153 2180 2170 21-50
8N74154 -20 2180 2145
8N74160/

T157D1 £1-80 2170 £1-80
SN74161 £2-60 22:50 2240
8N74164 £2:20 2195 21-80
BN74165 22-26 £21-95 21-80
8N7I192 2225 2195  £1-80
ANT4193 2225 21986 2180
RCA

Type 1-2’4 25-89 Type 1-24 25-89

P 2p
CA3000 180180
CA3000V1 180 1-60
CA3001
CA3001V1
CA3002
CA3002V1
CA3004
CA3003
CA3006
CA3007

oo

BRI DDDDS
888583883
DRSO DG DR
28Rrge383

B T I s

CA3012
CA3012V1
CA3013
CA3014
CA3014V1
CA3015°
CA3015A
CA3016
CA3016A
CA3018
CA30184

SxeR Jand

LERENT RVILSRRCNAREIRRKSIE I3
PEREOD00 ORLLHEHOOORRANLHOOGO OBrHHOL DD

ergsire

coORDDR &

epﬂ&éﬁuqsggzagééoéqa are

MR R OHOREREH—~O OO
S Swabomna

CA3026PR

-

CA3028A

Q

-

@

g

©

-
pEHHEHO

2p 2p
CA30334 4-28 3-80

CA3035 123110
CA3035v1123 110
CA3036 078 0-65
CA3037 185147
CA3037A 263225
CA3038 253 228
CA30384 $:40 308
CA3039 084076
CA3040 240214
CA3041 1-09097
CA3042 1-08 097
CA3043 137123
CA3044 1-201-07
CA3044V11-20 1-07
CA3045 123 1-09
CA3046  0-89 080
CA3047 187128
CA3047A 253 225
CA3048 204 181
CA3049 160 148
CA3050 1-841-84
CA3051 134120
CA3052 166 1-47
CA3053 0-46 041
CA3054 109 097
CA3055 169151
CA3056 120107
CA3056A 318 286
CA3059 166148
CA3060 491487
CA3062 255 2-27
CA3064 1:201-07
CA3065 120 1-07
CA3066 211188
CA3067 218194
CA3068 243 216
CA3070 170161
CA3071 162144
CA3072 168148
CA3075 1-131-00
CA3076 130118
CA3078 319285
CA3080 079 0-70

819 285

CA3080A

See our ad. on opposite page for transistors, diodes and passive
components and P. & P. charges. Many more types in stock and

arriving daily. Please inquire.
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LARGEST STOCKS
WIDEST RANGE SEMICONDUCTORS & C

BRAND NEW
OMPONENTS G jARANTEED

TRANSISTORS
26301 20p 2N3405  48p, 40311 35p,BCI72 18 7 p
p BEW70  27ip NKT238 28

2302 20p(2N3414  22ip/40312  474p|BCI75  28ip|maxio uf NKT240 273
2G303 20p IN3415  224p| 40314 : ; 5
2d 2 p| 4031 37ip|BC182 12!p| B8X20 17)p|NKT241  27ip
26300 424 aNua1s Jiipjd030  47ip BCISS  18Ip|Bx3)  37)p| NKT242 Y

4 p| 40323 32}p|BC184 . NKT243 68ip
J0000  %p|2NGT0 4188 40304 g7jp|BC2L  18jp|BEXES o1 NKT244 uly
26311 D|2N30T2  97ip|40328  87)p| BCY30 BSX28  38ip| NKT240
26381  g34p| N300 H4 jg;i‘j s:” Bowa sop BSXC0 834y NKTo08 o
2o : BSX61  egip
e TR SRl Phon  mERG b
2N697 20p | 2N37 3 B8X77 g
2N698 R }-f': 40560 1P| BCYas 805 | BEX 78 R
ON706  1sip|2N3705  |1en 40361  474p|B BSX78 »|Nirars B
N7 18ip|aNaies B(5036s  8yib|BCY40 B0 NKT275  80p
2N708 53 2N3;8? 18!: 40370 32ip gg\‘({ﬁ J{:’ ggz}? g’: NRTaeL i
2N709  62)p|2N3708 40406 3710 BCy 54 m: B8Y24 16p ﬂﬂ:‘.’,ﬁ g2t

2N1090  28{p|2N3854 AC126 BD116  £1.1%, .
IN1091  28ip|2N38344 ACier  Bap|BDin ey BEYES Soip | NKT6I3E
2N1131 »|2N3855 AC128 20p BDI23  88ip B(NETGTAY
2N1132 2N3835A AC154  22ip!BDI24  sgjp|DSY40  38ip|NKT677F
2N1302  17}p|2N3836 ACt76  25p|BDI3I  78p(BSY31  82ip|NKT713 25
2N1303  17ip|2N38364 Ac187 1 Bbigs BRY:2 ip|NKT781  80p
2N1304  22jp|2N3858 AC188  87ip|BDY10 21.7;|BSY33 371D NKT10419 80p
2N1305  82p|2N3858A ACY17  gyip|BDYIl sl4g)|BSY34  40p|NKT10439 374p
N N
2N130 p{2N 38394 B 75|B8Y7 71p| NKT? »
8 Acyls  gsp BDY1S 2175 NKT20339 87}p

NKT80111 77}p

2N1507  17}p|2N3877 ACY22 2 > BDY33  §7;p|BRYS0 ip|NTKS80112 97p
2N1613 85p 2N3877A . o BDY680 £1.85 BBY95A 12{p|NKT80113
2N1631 88p | 2N 3900 Acy28 20p . ’ iy

£1-124
NKT80211 924p
NKT80212 924p
NKT80213 82{p
NKT80214 92}p

PANEL METERS

38 Beries—FACE BIZE 42 x 42mm. All Prices for 1-9 pleces, All
meters dee.  50uA, 81-87); 100uA, £1.75; 200uA £1.623; 500uA, £1-374;
300

00-0-5044A, 81 76' 100-0-1001.A, £1-681; J00A, !1-25 1MA, £1.26;
OMA, 51-28; IOMA £21-25; SOMA, 81-25; 100MA, £1-25; uOOMA 21 85,
14, ll-“' SA, 81 85. 10V £1.25; 20V, £1-25; 50V, £1-25; 300V, £1.25;

uOOV £1-25.

SILICON RECTIFIERS

PIV 50 100 200 400 800 800 1000 1200
1A 10p 12}p 15p lop 17ip 19p 20p —_

3A 15p — — — 30p — —

6A — — 25p 809 32ip 35p  50p* —

10A — 52}p 8%ip 85p 7ip 87}p 87ip £1-25
17A — 57ip 62lip i 80p 87ip  £1.20 21.57}

1A and 3A are plastic encapsulation.

DIODES & RECTIFIERS

INO14 7ip 18940 7ip BAX13 12¢p BYZ12 30p
IN916 7' AALl9 10p BAX16 12{p BYZ13 25p
IN4007 AAL29 10p BAYI8  17ip OAS 1%
IN4148 ; AAZ13 10p BAY31 7ip OA9 10p
INb6145 ‘28 } AAZ1d 12p BAY38 25p OAl0 224p
1844 AAZ17 12ip Y100 1%}p 0A47 iy
18113 pr BAl0O 18p BY103  224p 0A70 7ip
18120 18p BA102 281ip BY122  8%p OAT73 10p
18121 1%p BAll10 P BY124 15p OA79

18132 15p BAlM2  3%ip BY164 B2ip  OA00 7ip
18920  7p  BAI44  12lp  BYXI0 2Blp  OAOI  7jp
18922 74p  BAlSS BYZ10 36p  0A®5  7jp

18923 p BAls4 12ip BYZ11  32ip 0A200 10p
MAINS TRARSFORMERS

1 amp Charger. 8¢c. 0-3-5-9-18V (P. & P. 221p.) 874p
2 amp Charger. 8ec, 0-3-3-9-18V (P, & P ipy . .. #1.27}
1 amp (Douglas) MT103 8ec. tappings from 6V to 50V .. .. 21-624
2 amp (Douglas) MT104 8ec. tappings from 6V to 50V .. .. 22124
Post and packing 22]p.

8 amp (Douglas) MT 107 Sec. tappings from 8V to 50V .. .. 2550

Post and packing 37}p.
Various other Transfnnnern ranging from (A to 5A in stock (details in

catalogue).

2N2410  42ip|2N5030
2N2483  273p|2Ns172

ON188S  32)p|2 AD10  #21p|BF173  sapp|CT 0P| N K Touass i TRIACE BRIDGE RECTIFIERS
2N1893  87ip|2N4058 AD161  87{p|BF177 DiT1  e2ip( o0 78p|BC41A £1 | 8C35D 2110} 1A, PIV
2N2147  88)p|2N4059 ADI62  87jp|BF178 30p|D16F1  871p| 320 500 BC41B £1-10 | SC36D 21 1 100 a7ip 4 50  80p
2N2148  §71p|2N4060 AF106  4g)p|BF179 s 33 03 60p | 8C41D £1.20 | 8C40D 8150 | 1.4 140 ggyp | 4 200 70p
2N21860  57}p|2N4061 AF114 25p| BF180 35p | D16P3 74P) (Gay §0p | 8C30D £2:08 | BC45D S1884 | 0 o0 Tgsn | 4400 98p
2N2193  40p|2N4062 AF1l>  g5p|BF181  ggjp[DI6P4  40p| OC24 40430 97ip | 8C46D  g1d2] | 2 50 8Bp g 75, g0
2N2193A  42)p|2N4244 AF118 25p | BF184 GET102 0C26 27}p| 40486 95p | 40429 2 200 70p |6 200 87jp
2N21944  30p|2N4285 AF117 28p | BF185 {p|GET113 0C28 }' 40512 21-45 | 40432 21374 | 2 400 80p |6 400 21: 12;
i kT S G L e
12 BF195 GETI118 5 Economy Range Triacs DIACS

2N2219  38jp|2N4288 AFi2i  eb[BFISS  azyp|GETI 003 oaiy|TCUI0 (Pressiny 4amp 100 PIV .. o5y Dmy . 40p
;gé‘ﬁ? gn ggﬁgg AF123 gmm 42ip|GETI20  52}p|oCs: 22ip ;c:uo (ll:reuﬁt)inmp 200 PIV. .. 75p MPT28 .. 3y

g P | 2N 42 AF126 F198 GET873 12 5] C4/40 (Pressfit) 4 amp 400 P1V ao 87ip MPT32 .. 8%ip
2N2292  30p|2N4201 Abs 2%iBreoo  seiy ORTane o e 8T2 DIAC .. 2lp  MPT36 .. 87ip
2N2287  £1.07} |2N429: 7ip 20
3N2297  80p|2N4303 Aflze 3w Brass gy BEEn 8

F178 ; ip ’

ONZags  171p|aNozt ARl Tl Brast  EMbluTase  mip|0CT0 16p TTL LOGIC IC's
IN23694 171p| SN ooss AF180  52p|Brogss  sgib|GETS9S  22ip 071 12

) WE ARE NOW ABLE TO SUPPLY FROM

STOCK LOWEST PRICE TTL's. BRAND

2N2484  32{p|2N5174
2N25 ggp 2No173 RS0 gtip|BEWEl 471y bt ﬁ}g: oo #i' NEW AND GUARANTEED. SEE FACING
p|2N5176 AFZ11 ip| BFX 12 2 A
38p | 2N52324 ABY26  sbu|Brxis g‘: MJ430  81.08} 081 200 PAGE. WHOLE RANGE OF MOTOROLA,
2N5245 ABY2T  87)p|BPX29 MJ440 0Ca1D ”"’ MULLARD AND RCA LINEARS STOCKED.
‘.%}' gg«‘rl:g ABY28  27|p|BFX30 MT480  97}p 3%3 u’
PI2N52 ABY28 27{p|BFX43  87jp MJ481  £1.85
2N2711  $8p|2N5265 ABY36 zég BFX44  87]p/MJ490 oc139 324 THYRISTORS CAPACITORS
2N2712  26p|2N5266 BFX68 MJ491  £1.374|0C140  38ip
2N2713 274p|2No267 2868} ABY 50 268p BFX8 P Y oC170 30p PIV 50 100 200 300 400 A large and  comprehenslve
2N2714 3 QNgm A8YS1 82ip BFXBS P MJ1800 $2-17} ) G)7,; 30p|1A 25 27ip 87ip 40p 47ip range available:  Electrolytic,
2 e HJ P — » olyester, ‘eramic, -
2N2865  62ip(2N5306 ABY 54 250 Brxes  Soip|MIE340 00200 40p[4A 470 85 B7ip 754 Polyest. C Poly.
2N2904 30p|2N 5307 ABYS6 32ip| BFXa7 PIMIE;20 87}p 00201 0p bA —  8Bp 65 —  76p atyrene, Rilver Mica, Tantnlum,
2N2904A  3ip|2N3308 i t BE 27ip| My Es21 00202 75p 74 86p 65p — 97)p Trimmers, Tuners.
IN2905 371 aNo30n ABZ21  4g}p BFXS88 P | MJE20 00203 42 TIC47 0-64 200 PIV u Exaniples:
IN2B0IA “: 2N3310 AU103  £1.25 g{:ﬁg}\ 75» £1-27} | 56204 ‘2‘;’ Also 12A 100 P1V, np 2N3525 2,000mF 25V, 87ip
2N2908  2Bp|2N3304 BC107  18ip| gryyy u?.? MJE3055  87ip|0C205 at £1-27; S00mF 50V, 571p
2N2906A  27}p|2N5355 BCl08  1%p pFy1l  48ip|MPF102  42iploCc207  76p aoon T2y o
INZ0T30p| 9N 3356 ggm 12ip|BFYI7 28] ml;l-‘los :m ocP71  4gyp| VEROBOARD o015 01 5,000mF 50V, 97ip
2N2923 18p|2N5365 BFY18 MPF104  871p|ORPI2 Matrix  Matrix
IN7os  1op|inuses BCUS 8705 (BEyls  3pip|MPFIG 3303 ORPST  *B02|oyim x opin e e0s | WIRE-WOUND RESISTORS
2N2925 15p |2N5367 BCl16A  274p|BFy20  g).60(MPB3638 32ip P346A 22ip!2din x 5in o1p 24p | 25 watt 5% (up to 270 ohms
2N2926 2N 5457 BC118 iP| BFY21  42{p|NKT0013 47}p|TIP2oA m: 33in x ;:in 31, 24p only), 7§p.
. Green  14p|28005 BC121 BFY24  4Bp|NKT124 TIP30A  60p|3%in x 3in 27! £7ip owmu% (upoonkn only), lop
G i blEGR RNG BN Bl epiis Xl S gy e L e
SN3011°  30p|28103 BC18 360 | BFy20 50p NKT}:S o SR o ’;"i'o.i"’“ of o0 380; (bag 2
TIP33A 81 , 40p.

211;{30;4 32ip|28104 BC140  37ip|BFY30 NKT135 TIP3{A % Vero cutter, 48p; Pin_ insertion | POTENTIOMETERS
2N3033 P| 28501 B4z 17jp|BFY41 809 INKT137 32ip|11g5y a2:p|To0M (01 and 0-15 matrix) at §8p. | Carbon:

Log. and Lixn., less switch, 18p,

0p
Log. and Lin., with switch, 25p.
HEAT SINKS Wire-wound Pots (3W), 874p.

48 x 4 x lin _Finned or Two Twin Ganged Stereo Pots, Log.
TO-3 Trans., 47}p. 48 x 2 x lin and Lin., 40p.
Finned, for One TO0-3 Trans,,

2N3390  25p|3N142 BC159 200 BFY75 NKT215 82ip|TI848  12ip(agjp, For 8O-1, 2ip. For TO-5,

2N3391 3N143 BC160 62ipBFY76  42}p NKT216 37}p|TIR40 12ip ay'lglnned. For TO-18, Bp Finned. PRESETS (CARBON)

2N3391A  30p|3N152 BC167 18p|BFY77  B7jp|NKT217 TI850 174p| For TO-18, bp Finned. 01wty

9N3392  174p|R.C.A.:— BC168B  14p| BFygo NKT219 TI851  1gip 0-2 Watt, ?

2N3393  18p|40050 BC16SC  15p|BPX9  4144| NKT223 #iv Tis 1% pE ISTORS 0-3 Watt L]

2N3304  15p|40244 BCI169B  14p)BPX29 #1.80| NKT22¢  36p|Tisss  gpjp| RESIST

2N3402  22ip (40251 BC169C  15p| BPY10 #1.45|NKT223  22ip|TIsg0 #2ip|Carbon Mim . THERMISTORS

2N3403  22}p | 40309 BC170 12ip|BRY39  47)p/NKT229  80p|TIS61 zi, ’.‘wttt 5%, 1p. (W & {W are R53 (BTC)  £1-27!

2N3404 32ip 40310 p/BC171 16p/BSW41  42]p|NKT237  35p|TIS62 271p . watt 5%, 1ip. E24 series. K151 (Ik) 12]p
tching charge (audio transistors unly 124p extra per pair. 3 watt 5%, W, 1W, & 2W VA3705 87ip

Post & Pwklng 12{p per order. Europe 25p. ealth (Air) 60p Mini 1 watt 10%, 2{p. are E12 serles. Mullard Thermlstors also in stock.

Prices subject to llurauon wlthout prior notice. 2 watt 10%, 6p. Please inquire.

. 01-452 0161/2/3
Telex 21041982 = 28 CRICKLEWOOD BROADWAY,

o Or s oot aE A. MARSHALL & SON  friiioou tion Comprstenie * pon b1 05,30

LONDON, N.W.2 THUR 91 SAT 9.5
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READY BUILT AND TESTED

Treasure Locator Module

BRAND NEW FULLY TRANSISTORIZED PRINTED CIRCUIT METAL nmc R

MODULE. Ready buiit and tested—}ust plug in a PP3 battery and 'phones and it's

Put it in & case, screw a handle on and YOU HAVE A PORTABLE
Extremely sensitive—

penetrates through earth, sand, rock, wood, dirt, water, etc.—] Y LOCATES

COINS, BILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, HISTORICAL

working.
TREASURE LOCATOR EASILY WORTH ABOUT £20!

RELICS, BURIED PIPES, KEYS, NAIL-in-TREES, ETC. ETC.

“*beep” pitch increasing as you near buried metallic ob]ectu PRINTED CIRCUIT SEARCH
COIL 40 stable and tensitive it will detect certain objects buried SEVERAL FEET BELOW GROUND!
¥ ou could even pay for your holidays with two or three days

GIVES CLEAR SIGNAL ON ONE COIN!

ONLY

£4-95

Signals exact location by

electronic beachcombing—it's almost like having a licence to print money! Unclainied treasure no“

exceeds the combined wealth of all nations.

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON

CUTS OUT NOISE POLLUTION—S8OOTHES
YOUR NERVES! Don’t underestimate the
uses of this fantastic new deslgn—the
RELAXATRON is basically a pink noise |
generator based on avalanche operated
transistors. DBesides being able to mark
out extraneous unwanted sounds, it
has other very Interesting properties.
For instance, many people find a rain-
stortn ysteriously relaxing, a large
part of this feeling of well-being can be (.

directly traced to the sound of falling -
raindrops! —a well-known type of pink
noise. A growp of Dentists have erperi-
wmented on patients with this pink noise—
NO ANAESTHETICS WERE USED! The
noise obstensibly created a most definite
reaction on these patients nervous systems {

with the results that their pain systema were blocked. IF
YOU WORK IN NOISY OR DISTRACTING SURROUNDINGS,
IF YOU HAVE TROUBLE CONCENTRATING, IF YOU
FEEL TENSED, UNABLE TO RELAX—then build this
fantastic Relaxatron. Once used you will never want to be
without it—use this amazing pink noise generator whenever
vou feel measy, can't relax or wish to concentrate. TAKE IT
ANYWHERE, pocket sized. Uses standard. PP3 batteries
(current used sv small that battery life js almost shelf-life!).
CAN BE EASILY BUILT BY ANYONE OVER 12 YEARS OF
AGE using our unigne, step-by-step, fully Illustrated plans.
All parts |nclmllng case, a pair of crystal phones, components,
nute, screws, wire, etc. etc. Send only £2-25 plus 25p P.& P. (45/-
plus 5/-) (parts available separately). No soldering neceseary.
Examine at home for ¥ days.

ORDER NOW WHILE
TR.

E PRESENT STOCKS

EMENDQOUS DEMAND EXPICTID AT THIS REMAREK:
ABLY LOW PRICE. DEMONSTRATIONS DAILY. ORDIM
DISPATCHED IN STRICT ROTATION. SEND NOW 24-05
plus 30p carr, (98/- plus 6/-). (High quality Danish Btetho-
scope headlphones 22-75 (88/-) extra if required.)

LISTEN TO AIRCRAFT COMMUNICATIONS
new V.H.F. AIRCRAFT
BAND converter

ONLY Listen in to AIRLINES,
PRIVATE PLANES, JET

a PLANES, Eavesdrop on
exciting crosstalk belween

pilots, ground approach,

(47/6) ground conlrol, airport

hiding lenseness on talk downs. Be with
hem when they have to take nerverippling
in t in to the
international dletress frequency. Covers
aircraft frequency band including HEATHROW,
GATWICK, LUTON, RINGWAY, PRESTWICK, ETC.
Thia fantastic fully trmulstorised instrunient can be built by
anyone nine to uvinety in under two bours. (Qur deslgn team
built four—everyone worked first time). No soldering necessary.
Fully illustrated simply worded instructions take you step-
by-step. Uses standard PP3 battery. Size only 43inx<3in -
11in. Ali you do is extend rod aerlal, place close to any ordinary
medjium-wave radio (even tiny pocket radlos). NO CON-
NECTIONS WHATEVER NEEDED. Use indoors or outdoors.
SEND NOW. ONLY £2:37 +23p{4/6) P.&P.for all parts,Including
case, nnts, screwr, wire, etc. ete. (parts available zeparately).

(P.E.20)

Em-cr. Hear for yourself the disciplined voices

Your money back if not delighted.

CONCORD ELECTRONICS LTD.

8 WESTBOURNE GROVE

(Near Bayswater Tube) Callers welcome.

FIND BURIED

TREASURE!

TREASURE LOCATOR—

NOW IT'S EERE AT LAST,

after experimenting for
four and a half monthe
with a multitude of
different clrcuits and carry-
ing out actual fleld tests
with prototypes, our design
team have come up with
this real winner. Thia
tully portable transistorised
metal locator detects and
tracks down buried metal
objecta—it signals exact
location (no phones used—
uses only transistor radio
which fits inside—
no connectlona needed).
FINDE GOLD, BSILVER,
LOST COINS, JEWELLERY,

GGETS, ETC. Extremely
sensitivewill signal presence
of cerlain
objects  burled
several Jeet
below ground.
Can  be built
with ease in one
short  evening
with the won-
derfully clear,
easy to follow,
atep - by - step,
fully llustrated
instructions.
Transistorised
— uno valves.
Uges standard PP3
. No soldering
necessary. Bize of detector head 13%in X 10in
X 24in (@Great demand expected at this remarkably
low price—All parts including detector head case,
nuts, screws, wire, simple mstructions, etc. 8end
now #2837 + 33p P. & P. (47/8 + 6/0) (Sectional
handle as illustrated 75p (13/-) extra). Parts
available separately. Made up looka worth £15.

LONDON w.2
9-6 including Saturdays

ONLY

£2:31

(47/8)

Vary the strength
of your llghtmg witha

i

3 MRS

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWI|TCH matches modern electric fit-
tings. The bright chrome control knob activates
an on-off switch and controls 40-600 watts of
all lights except fluorescents at mains voltages
from 200-250 V, 50 Hz. The DIMMASWITCH
has built-in radio interference suppression.
Price: £3-20 plus 10p post and packing. Kit
Form: £2:70 plus 10p post and packing. Please
send CW.O. to:

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET

CHESTER CH1 2AH Tel: 0244-25883
As supplied to H.M. Government Departments,

The Unique

muLTI-Mine TWIN-VIGE

An extra **Pair of hands”’ for
those tricky jobs

ASSEMBLY—SOLDERING—
GLUING—WIRIPCIG-DRILLING
ETC.

© INDEPENDENT ADJUSTMENT OF
THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

® JAWS WILL FIRMLY GRiP, ROUND,
FLA'I_;_.S SQUARE, OR HEXAGONAL
PARTS.

TWIN VICE: £5-90 (14p P & P)

ALSO AVAILABLE

SINGLE VICE: £3374 (20p P & P)

COVENTRY MOVEMENT CO LTD.
DEPT. PE3, BURNSALL RO

COVENTRY CV5 6BU . STD0203 74363

Hospitals, Local Authorities, etc.
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N-T-E-R-L-0O-C-K-I-N-G
PlA?TIC STORAGE DRAWERS

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/
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !

SINGLE UNITS (ID) (Sins :: 2lins
2lins). £1-35 DOZEN.
DOUBLE UNITS (ZD) {Sins .. 4}ins X

3lins) £2-25 DOZEN,
TREBLE (3D) £2-35 for 8.

DOUBLE TREBLE 2 draws, in one outer
case (6D1), £3-65 for 8, EXTRA LARGE
SIZE (6DI) £3-30 for 8,

PLUS QUANTITY DISCOUNTS !
Orders £5 and over DEDUCT 5%, in the £
Orders £10 and over DEDUCT 7{% in the £
Orders £20 and over DEDUCT 10% in the £
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £5. Orders £5 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
ALL PRICES TAX PAID

IVORYE

LIMITED

(Dept. PE7) 124 Cricklewood
Broadway, London, NNW.2
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TRANSISTOR RADIOS
TO BUILD YOURSELF,

Backed by after sales service

e

S

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, S.W.1, 8.W.2, B.W.3,
and Trawler Band. Built-in ferrite rod aerial for Medium and Long Waves. 4 section 24in.
retractable chrome plated telescopic aerial for Short Waves for maximum perfortance.
Push-pull output using 600Mw type transistors. Socket for car aerial. Tape record socket.
Belectivity switch. Switched earpiece socket complete with earpiece for private listening. 8 tran-
sistors plus 3 diodes. Famous nuake 7 .. 4in speaker. Air spaced ganged tuning condenser. On/oft
switch volume control.  Wave change switch and tuning control.  Attractive case in rich chestnut
shade with gold blocking. Size 9 < 7 ¢ 4in approx. Easy to follow instructions and diagrams
make the Roamer Eight a pleasure to build. Parts price list and casy build plans 25p (FREE with
parts).

£6-98 Y
Total building costs L P. & P.

Post, packing and insurance 41p 90p

AR AR, .

—

roamer seven

mk IV
transeight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in black with
red grille and black knobs and
dial with spun brass
inserts. Bize 9 x 5} « 2fin.
approx. Tunable on Medium and Long
*I . Waves, J 8hort Waves and Trawler Band.
pe"k. Hhort_ “m’e llut;nlng. gockel - : Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for 8hort Waves.
for Cur Aerial. Powertul push-pull output. 7 trnnmstora‘ 8 improved type transistors plus 3 dlodes. Push-pull output. Battery economiser
and two diodes Including M_lcro-AIloy R.F. Transistors. Famous ""fk" switch for extended battery life, Ample power to drive a larger speaker. Parts
7 4in P.M. speaker. Air spaced ganged tuning condenser. Volume/on/off control, price list and easy buill plans 26p (FREE with parts).

wave change switches and tuning control. Attractive case with carrying handle. Size °

7 4in approx. Easy to follow instructions and diagrams make the Roamer 7 a

A

7 YULLY TUNABLE WAVE-
BANDS—-M.W.1, M.W2 LW,
H8.W.1, SW.2, 89 W.3 and Trawler
Band.  Extra Medium waveband
provides easier tuninig of Radio
Luxémbourg, ete. Built in ferrite
rod aerial for Medium and Long
Waves. Retractable 4 sectlon 24in
chrome plated telescopic aerial for

pleasure to build. Parts price list and eaay ikl plans 15p (FREE with parts). Total buildinq costs
ildi Earpiece with plug and switched socket
Total bu'ldlnq COBtS £ 4 L 48 for private liatenlng, 30p extra.
Personal Earpiece with plug and switched socket
| ] for private listening, 30p extra. POS‘, packing and insurance 31p
Post, packing and insurance 41p Overseas P. & P. 70p

Overseas P. & P. 90p

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive black and gold case. Size 53 ng

3tin. Tunable over both Medium and Long Waves ildi
with extended M.W. band for easier tuning of Total buulqu costs

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive case with red apeaker grille. Size 6} x Total building costs

Luxembourg, etc. 7 stages -5 transistors and 2 Post 4}In x 1}in. 7 stages—5 tranaistors and 2 diodes,

dlodes, supersensitive ferrite rod aerial, fine tone L] o ’ {errite rod aerial, tuning coudenser, volume control. ] POSt,
moving coil speaker. Easy build plans and parts packlng fine tone moving coil upeakcnh Easy build plans and packing
price list 8p (FREE with parts). i parta price list 8p (FREE with parts). A

Earpiece with plug and switched socket for private and insurance 21p Earpiece with plug and switched socket for and insurance 22p
listening, 30p extra. Overseas P, & P. 55p private listening, 30p extra. Overseas P. & P, 55p

IMPROVED MODEL !

-
roamer six

SIX WAVEBAND PORTABLE

WITH 3in. SPEAKER

Attractive black case with red grille and black
knobs and dial withspun brase inserts. Size 9 x 5}
2{in. approx. Tunable on Medium and Loog Waves,
two Short Waves, Trawler Band plus an extra M. W.

RADIO EXCHANGE LTD

61a, HIGH STREET, BEDFORD. Tel. 0234 52367 I
| enclose £ please send items marked

ROAMER EIGHT O ROAMER SEVEN [}
T P FIVE
besd o s (i ol i B S Total building costs ey LI B R -

I
I
Short Waves. Improved circuit. 8 stages—6 tran- £ 3 . 9 Post, | TRANSONA FIVE D ROAMER SiX D '
I
I

slators and 2 diodes including Micro-Alloy. RF. _ . .
Transistors, etc. Easy bulld plana and parts packing Parts price list and plans for

price list 10p (FREE with parts). H
Earplece with plug and switched socket for private and insurance 26p N
listening, 30p extra. Overseas P. & P, 70p ame.

Address

* Callers side entrance Barratts Shoe Shop I
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.
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28watts, r.m.s. 40Hz to 40OkHz+3dB

There are two stereo amplifiers — the RT100 for ceramic cartridges, the BT1 01
for magnetic. Both incorporate FETs (FIELD EFFECT TRANSISTORS), just

like top-priced units. FETs give you more of the signal you want, and aimost

none of the background hiss you don't. Both units have a jack socket to plug
in headphones — an unusual feature in this price range. And there’s a
separate output for tape recorder. Tone controls and filters give a wide range
of bass and treble adjustment which compensate for input deficiencies and

domestic acoustic conditions.

PRICES SYSTEM 1

Viscount 1l RT101 amplifier £22.00 4+ 90p p&p
2 x Duo Type Il speakers, £€14.00+ £2pbp
Garrard SP25 Mk. Il with

MAG. cartridge, plinth

and cover £€23.00+ £1 p&p
Total £59.00
Available complete for only £62.00 + £2.60
p&p.

SPECIFICATION (10 BS 3860)

14 watts per channel Into 3 to 4 ohms. Total distortion
@ 10W @ 1kHz 0.1%. P.U.7 150mV into 3 Meg.
P.U.2 AmV @1kHzinto 47K. equalised within +1dB
R.1.A.A. Radio 150mV into 220K. (Sensitivities given
at full power.) Tape out facilities; headphone socket,
power out 250 mW per channel. Tone controls and
filter characteristics. Bass: + 12 dB to — 17:dB @
60HZ. Bass filter: 6dB per octave cut. Treble control;
treble 4+ 12dB to— 12dB @ 15 kHz. Treble filter: 12
dB per octave. Signal to noise ratio: (all controls at
max) RT101 — P.U.1. & radio — 65dB.P.U.2 — 58dB.
RT100 same as RT101 byt P.U.2. 450 mV into 3 Meg.
Cross talk better than —35dB on all inputs. Overload
characteristics 26dB on all inputs.

Radio and TV Componeats (Acton) Ltd. 21d High Street, Acton, London, W36NG
323 Edgware Road. London, W.2 Mail orders to Acton. Terms C.W.0. Alfenquiries S.A.E-.
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Goeds not dispatched outside U.K.

Viscount 111 Audio
Suite complete

SYSTEM 2

As System 1, but with 2 x Duo Type Il

speakers at pair £32.00+ £3 p&p
Available complete for £69 + £4 p&p
SYSTEM 3
Viscount {1l Amplifier RT100 £17.00 4 90p p&ip
2 x Duo Type |l speakers, pair £14.00 + £2 p&p
Garrard SP25 Mk. 11| with CER. diamond
cartridge, plinthandcover £21.00 4 £1 p&p

Total £52.00
Available complete for only £49.00 + £2.50
p&p

SPEAKERS Duo Type il

Size 17 x 104" x 63". Drive unit 13" x 8" with
parasitic tweeter. Max. power 10 watts. 3 ohms
Teak veneer cabinet. £14 pair + £2 p&p.

Duo Type ill Size 234" x 114" x 94”. Drive unit
134" x 84" with H.F. speaker. Max. power 20
watts at 3 ohms. Frequency range 20Hz to 20kHzi
Teak veneer cabinet. £32 pair + £3 p&p.

RTV
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Be atechnician on radar;, radio
and electronics.

As an Artificer Apprentice, you train
to be one of the Navy’s top technicians:
at 24 you’ll be a £2,000 a year man respon-
sible for ultra modern radar, radio and
electronic equipment. If you’re 154-174,
with ‘O’ level standard in Maths, and
Science or English, send for details.

| APPRENTICESHIPS
| Name

Address

[ Date of birth B B - -
| (Enquiries from U.K. residents only)

| Royal Naval Careers Service (877QE1),
Old Admiralty Bldg., Whitehall,

| London S.W.1. Please send me,
without obligation, your free booklet,

! “lil_oyal Navy Technician Apprentice-
ships”.

|
|
l
|
o I
|
I
|

ROYAL NAVY

LIQUIDATED STOCK

DANSETTE |

TOURISTE MK3

CAR RADIO

ALL TRANSISTOR
Beautifully designed to blend with the interiors of all cars. Permeability tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at |MHz is better than B
micro volts. Power output into 3 ohm speaker is 3 watts. Pre-aligned [F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7in 2in  4lin

Sl sold complatiy it for (£15-23) SEINOCRR SRS
riginally sold completely built for (£15-
Circuit diagram 13p, free with £6-30 P'ussg-p& P

parts Speaker, baffle and fixing kit
£1'25 extra plus P. & P, 25p

SOUND 50

Speaker postage free when
ordered with parts

50 WATT AMPLIFIER
& SPEAKER SYSTEM

Output Power: 45 watts
R.M.5. (Sine wave drive)
Frequency response:
—3dB  points I0Hz at
18KHz. Total distortion:
less than 2% at rated
output. Signal to noise
ratio: better than 60dB.

Speaker Impedance: 3,
B or I5 ohms. Bass Con-
trol Range: 13dB at
60Hz. Treble Control
Range : 12dB at | OKHz.
Inputs: 4 inputs at SmV
into 470K. Each pair of
inputs controlled by sep-
arate volume control.

inputs  at 00mY  into

470K,
To protect the output valves, the incorporated fail safe circuit will enable the
amplifier to be used at half power.
SPEAKERS!' Size 20in x 20in X 10in incorporating Baker's 12in heavy duty
25 watt high flux. quality loudspeaker with cast frame. Cabinets attractively
finished in two tone colour scheme—Black and grey.

COMPLETE £50 P”é‘j:

SYSTEM

or available separately
Amplifier: £28-50 plus £1-50 P, & P.
Speaker: £12:50 each plus £1-75 P. & P.
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ELEGANT SEVEN Mk. 111 (350mW Output)

7-transistor fully tunable M.W..L.W. Superhet
portable. Set of parts. Complete with all components,
including ready etched and drilled printed circuit board
—back printed for foolproof construction. MAINS
POWER PACK KIT: 75p extra,

. Plus P. & P. 50p. C it 13
£s 25 e Free withpparzsfrcu" °

THE DORSET (600mW Qutput)

7-transistor fully tunable M.W.,-L.W, Superhet
portable with baby alarm facility. Setof parts. The
latest modulated and pre-alignment techniques makes
this simple to build. Sizes: I2in 8in 3in
MAINS POWER PACK KIT: 75p extra.
£s,2s Plus P. & P. 50p. Circuit

13p. Free with parts.

THE RELIANT MK. 1l
SOLID STATE
GENERAL PURPOSE
AMPLIFIER

in simulated teak case

£7-25 sflg,ssw

SPECIFICATIONS

Output + 10 warts. Qutput impedance—3 to 4 ohms.

Inputs I. -xtal mic. 1OmV Tone Controls—Treble control range 12dB at
I0KHz. 2. -gram/radio 250mV. Bass control range + |3dB at 100Hz.

Frequency Response—(with tone controls central) Minus 3dB points at 20Hz
and 40KHz. Signal to Noise Ratio—better than —60dB. Transistors—4 silicon
Planar type and 3 Germanium type. Mains input-—220/250V a.c. Size of chassis—
103in 43in x 24in. For use with Std. or L.P. records, musical instruments, all
makes of pick-ups and mikes. Built and tested.

n +Tv RADIO & TV COMPON

(ACTON) LIMITED

I

21d High Street, Acton, London W3 6NG

323 Edgware Road, London, W.2
ALL MAIL ORDERS TO OUR ACTON BRANCH

Terms C.W.0. All inguiries. S.A E. U.K. only
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HIGH PERFORMANGE 11 TRANSISTOR THREE
WAVEBAND PORTABLE BATTERY/MAINS RADIO £

This is a reaily top performance, top quality solid state receiver packed with SONY know-how and backed by the
outstanding reliability for which SONY are rennwned. Now this outstanding set is available from Laskys at over
279%, below the manufacturers list price making it without a doubt the NUMBER ONE SCOOP of 1971! Just look
at these outstanding features. Covers MW, LW and FM (VHF). |1 transistor circuit for high sensitivity and stability
Powerful output to 5° P.M. Dynamic speaker with rich clear tone quality. AFC for drift free VHF reception. Push
button wavechange selectors and tone control.

Choice of three power sources—9V battery, household mains or car battery with suitable adaptors. Dial light for
use in the dark. External jacks for earphone, tape recording, external power input and car aerial. Ultra modgrn
styling and superb finish with padded leatherette covered cabinet for superior sound damping with chrome trim,

strong carrying handle.

The SONY TFM 8030L will enliven your leisure hours anywhere, anytime with exciting sound, news, sport, music,
etc. Technical specification: Freq. range, FM 87-108MHz, LW150-Z85k Hz, MW530-1, 605kHz. Circuit: Il trznsistors,
7 diodes and 2 thermistors. Aerial System: Directional telescopic for FM, internal ferrite bar for LW/MW. Power
Qutput: 1.85W max. Speaker PM Dynamic—4Qimp. Power Source: 9v power pack battery (Ever-Ready PP9 or equiv.).
AC mains with adaptor, Car battery with adaptor. Size: 95(W) x 8 i (H) x 3}(D). Complete with ecarphone and battery

and full instruction manual.

MANUFACTURERS LIST PRICE £29.75

LASKY'S SPECIAL
OFFER PRICE

ENJOY PERFECT STEREO AS

YOU DRIVE WITH THE NEwW
8 TRACK STEREO CAR
PLAY SYSTEM

FANTAVOX

SIMPLE ONE HANDED
OPERATION—SAFE AND
EASY TO USE WHILE
ORIVING

The newest and most efficient personal car
entertainment yet—already a fantastic success in the U.S.A. AND NOwW
IT'S HERE! Accepts any of the 1000's of pre-recorded 8-track cartridges now
available giving up to | hour each. Channels change automatically giving
nen-stop concinuous play. Super elegant appearance (mounts either vertically
or horizontally) with high quality matching surface mounting speakers
specially designed for really dynamic stereo. All solid state (10 transistor) cir-
cuit. High 4 watts per channel output. Playback system B track, 4 channel with
automatic or manual push button channel selection. Volume, tone and balance
controls. Super simple one hand operation—safe and easy to use while
driving. Power requirements |I-16V. d.c. negative earth. Line protection
fuse fitted. Finished in matt black with satin chrome trim—size only 7(D)

6{W) x2%in. (H). Speakers housed in matching black with chrome trim
housings. Complete with all necessary connecting leads, mounting bracket and

LASKY'S PRICE £26'95 ==

COMPLETE WITH MATCHING STEREO SPEAKERS
Without Speakers £22'50
Full range of pre-recorded 8-track cartridges available from
stock.

EXCLUSIVE TM-1
MODEL TM-I MINI-TESTER

The first of Lasky's top value meters, the TM.l is a
tiny pocket multimeter providing "’big'’ meter accuracy
and performance. Precision movement calibrated to
+3% of full scale. Click stop range selection switch.
Beautifully designed and made impact resistant black
case—with white and metallic red/green figuring.

hms zero. @DC/V: 0-10-50-250-1,000 at IK/OPV.
@ AC/V:0-10-50-250-1,000 at IK/OPV. @ DC CURRENT:
0-1mA,100mA. @ Resistance: 0-150k 0. @ Decibels:
—!10dB to +22dB. @ Complete with test leads,
battery and instructions.

Size only
Post 13p 3tin v 2i- 14

LASKY’S PRICE £1-95
LASKY'S NEW 1971
AUDIO-TRONICS

0 u T N 0 CATALOGUE

Send your name and address and I3p for post and

inclusion on our regular mailing list.
z X v — = 2, O ®
07 EDGWARE ROAD, LONDO el: 0 O
O A RD., LONDO el: 01-636 2605 Openollday.?
Op ollday.?a bp onda 05a da
R ONDO 47el: 0 8 09
Op all da da Q o qQlp Q da Op all da
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£21.50

Optional Extras. SONY »
AE-:?%TAC adaptor £4.00 DCC-126 stabilised
car battery cord £6.00. Both post FREE if
purchased with radio.

Post 15p

FANTA-
VOX

A new two waveband all transistor car radio that really breaks the quality/price
barrier. Covers full med. and long wavebands with slide switch wave change.
Fully transistorised for superior sensitivity and reliability. Large easy to grip
controls. llluminated dial. Externally adjustable aerial trimmer ensures max-
imum output. Operates on all 12V d.c. systems. Negative or positive earth.
Standard size 63 (W) % 4} (D) x 2in. (H). Black with chrome trim. Complete
with speaker, baffle, mounting brackets and instructions. Fully guaranteed.

GREAT VALUE £8°95 =aic.ram &

SPECIAL OFFER!
SONY TV T720UK

625 LINE 7 inch
PORTABLE TELEVISION

The world in seven inches, this miniature
portable TV can be operated by house-
hold current, rechargeable power pack
or |2V car/boat battery. It's handsome,
ebony and chrome case houses Sony's
precision solid-state circuitry, giving
reception on BBC-.|, BBC.2, and the
independent stations. The anti-glare screen shows a crystal clear image
even in sunshine. Here's a portable companion that brings you a world of
viewing wherever you are. Brief Spec. ®@S5ystem; 625 UHF, @ Antenna
system: Built-in loop aerial. Excernal 300 ohm-75 ohm switchable. @Semi-
conductors: 23 transistors, |5diodes, 3 thermistors, | EHT rectifier (selenium).
@ Power source: AC 240V, 50Hz; DC 12V. Power consumption: AC
17W, DC lIwW. @ Dimensions: 9in x 9&in. x I'l}in. @ Weight: Blb. 130z,
@ Accessories: Earphone; loop aerial; polishing cloth.

v | ASKY'S PRICE £54:95
GREAT VALUE!

12" TANDBERG H.T. 120-4

Superb bass woofer specially made by Goodmans for Tandberg. Spec.: 12in.
paper cone. Yoice coil 13in. 40 impedance. Gap 15,500 gauss. Power handling
20W. Fundamental resonance 30Hz.

LASKY'S PRICE £9'50 \

a - L] X s
‘ o~
A RD., LONDO el: 01-580 '}8 =]
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THAT SPECIAL PROBLEM

I'r is now becoming widely appreciated that many pri-

vate constructors are highly competent, expect up-
to-the minute designs, and that they generate a demand
for many new and unusual types of components, such
as industry had previously deemed its exclusive own.
This is the heartening news to emerge from correspon-
dence arising from our comments in the May issue on
the subject of component availability. On the less bright
side, problems of supply there are, and will remain; but
all concerned—makers of components, industrial djs-
tributors, and retailers—seem keen to mollify them.

Several large component manufacturers have. made
clear that no embargo is imposed by themselves that
would prevent their products ultimately reaching the
hands of private individuals. The operative word here
of course is “ultimately”. In the majority of cases the
components must pass through the established distri-
bution system. The terminal .point so far as the private
purchaser is concerned is the retailer or, exceptionally,
an industrial distributor.

A significant development, in fact, is the interest
certain industrial distributors are showing in the grow-
ing amateur market. Some are alrgady entering the
retail mail order business. Is this a challenge to the
established component retailer? Some retailers admit
to us that the supply of “specials™ is an uneconomical
business, but they are prepared to do it as a service to
their customers.

A few retailers, resenting what they felt to be un
attack upon their business acumen in our May com-
ment, have laid the blame for much of the present
difficulty upon PracticAL ELECTRONICS. Two main
points have been raised. They are of interest to all
involved in amateur electronics, and we will give our
answers to both points herewith. .

A common {and perfectly understandable) request, is
for advance notification of components that will be
specified in forthcoming articles. Admirable as this
sounds, it overlooks the exigent demands that arise in
producing a monthly magazine containing extensive
technical detail. Could such problems be overcome,
there would remain the severe burden of circulating all
advertisers each month: it would be an invidious act
to select just a few.

A second criticism levelled at this magazine is that we
should make certain that all items specified are actually
available to private purchasers. Suppliers and construc-
tors alike can be assured that great pains are taken to
verify this. Often alternatives are substituted prior to
publication when perusal of retailers’ current catalogues

continued on page 559
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THE simplest form of intercommunication system
is made up of one master unit and one slave unit.
The slave unit consists of a loudspeaker serving in
the dual role of microphone and loudspeaker.

For the other unit the choice of title “‘master”
derives from the fact that all two way conversation
is controlled from it as seen in Fig. 1. Here, master
loudspeaker LSI is connected by a short twin lead
to the amplifier via a two way switch. In the “Talk”
position the switch connects LS1 to the amplifier
input and the remote slave loudspeaker “to the
amplifier output.

It is common practice to have the function switch
biased to “Talk” as all conversation is initiated
by the master. However, as the intercom might find
use as a baby alarm or doorphone this convention
was dropped.

As a microphone, LS| acts as a voltage generator
with the voice coil responding to sound waves strik-
ing the cone. The amplifier steps these voice signals
up and relays them to the slave load LS2. A person

SIMPLE

(8] Td | I
Amplifier
o
Listen
v (0)
LSt Tak I
Amplitier
Listen
v ()

Fig. 1 (a). In the “Talk’ position master loudspeaker
LS| acts as a microphone. LS2 functions normally as a
loudspeaker (b). In the *Listen’’ position, slave foud-
speaker now functions as the microphone and initiates the
call. Ideally screened lead should be used for LS2 to
eliminate noise influences

INTERCOM
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Fig. 2. Circuit diagram
of intercom unit
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in proximity to this loudspeaker responds by simply
speaking up when the master unit switch is set to
the “Listen” position.

COUNTING THE COST

Probably the most important criteria for an inter-
com system is low running and building costs.
Whilst a rectified mains supply will effectively reduce
running costs by avoiding batteries, it does
introduce the hazard of possible accident, the likeli-
hood of hum on the line and the necessary siting of
the master unit near a mains outlet.

Anticipating the manifold applications of the
system in garden workshops or garages, battery
power was considered a prime requirement. In fact
quiescent current drain is about 8mA with peaks,
according to speech level, of about 35mA.

The cost of the unit to build should be around
£1-50. This excludes the price of the loudspeakers.

Most intercom systems provide peak power out-
puts from about 100 to 500 milliwatts. To the hi-fi
man in pursuit of an ever spiralling power figure
this must represent an almost inaudible sound level
when coming through a loudspeaker. In fact, a
power output of 100 milliwatts is adequate for room
listening.

Equally, whilst a sound purist might reach for his
hat when you beg to demonstrate your intercom
amplifier with a harmonic distortion content
approaching 10 per cent, impress on him that an
intercom is for intercommunication and the intelli-
gence loses little by this type of distortion.

CIRCUIT ACTION

In Fig. 2 is given the intercom circuit diagram
with T-Dec hole positions for plugging in component
parts. If translation of this unit into the form of a
more permanent assembly is intended, such as on
Veroboard, then the prototype component geometry
should be maintained to lessen the likelihood of
instability.

The circuit diagram shows Sl in the “Talk” posi-
tion so that the call facility is with the master unit.
Cl provides d.c. isolation so that no biasing of the
loudspeaker cone is possible.

Since the loudspeaker in use is a voltage generator
of low output impedance it must work into a higher
load to effectively transfer small signals. TRI1 is a
silicon transistor which means that the simplest form
of base biasing can be used as the expected small
changes in surrounding temperatures are hardly
likely to affect its working point.

Components . . .

Resistors
Rl 100kQ
R2 2:2kQ
R3 22kQ
R4 2:2kQ
R5 270Q
Ré 100k
All 109, 4 watt carbon
Capacitors
Cl  4uF elect. I5V
C2 4uF elect. 15V
c3 0-01.F polyester
C4 0-01uF polyester
(e 250u.F elect. ISV
cé 100, F elect. |15V
Transistors
TRI ZTX 300
TR2 2N2926 green spot
TR3 ZTX 300
TR4  ZTX 500 & i ey
Switches TG
Sl D.P.D.T. toggle e '
P ]
S2 On/off toggle P ]
Loudspeakers -
LSI, LS2  Sin, 150 (2 off) / \7 |t
cé TRS R6 RS R4 RI R2

Miscellaneous
BY{—9V
T-Dec, connecting wire
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Vout (C)

Fig. 3 (a). Transistor output characteristic showing two common bias
conditions (b) How input characteristic non-linearity produces cross-
over distortion with zero biased input signal (c) slight forward bias for
the complementary transistors glves a clean output voltage (Yout)

Both this and the succeeding transistor TR2 work
in a condition known as Class A. In Fig. 3(a) is
shown an output characteristic for a transistor with
a resistance load. If a signal current is passed to the
base this will be reproduced at the collector
(V ou0) only if it is well contained within the load line.
For small signals, Class A, or mid point bias, does
in fact provide this as can be seen.

Since we are not concerned with power in the first
two transistor stages the inefficiency represented by
Class A biasing can be ignored. However, where
transistors are used as power amplifiers, with large
collector current swings, mid-point biasing would
mean a large continuous drain from the power source
and the batteries would $oon be flat.

CLASS AB

Biasing further down the load line to near cut-off
will give a very low quiescent current drain but
intolerable distortion as the collector voltage is only
reproducing half the signal voltage. Biasing at this
point is known as Class AB.

If an npn/pnp combination are arranged as
TR3/TR4 in the circuit and the gain characteristics
of these transistors matched then we have the advan-
tage of excellent efficiency and low distortion in a
power output pair. As previously stated, since
second harmonic distortion in speech is not a cause
for concern the cost or problems of matching, can
be ignored.

CROSSOVER DISTORTION

There is a form of distortion found with this type
of output configuration which is intolerable. Known
as crossover distortion, it occurs when the transistors
are zero biased as seen in Fig. 3(b).

Here a sinusoidal signal applied to the transistor
bases will be distorted at the output due to curva-
ture on the input characteristics. At low signal
levels this distortion is particularly bad.

To overcome this a small amount of bias is applied
to both transistors so that any signal transfer is made
on the linear part of the input characteristics. Fig.
3(c) shows how effective this is when related to the
output characteristics. '

In the circuit diagram VR1 is used to make this
bias adjustment.
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NOISE

In any high gain amplifier there is always the
possibility of noise being introduced, this applies
particularly where long runs of wire are introduced
directly to the preamplifier input. With an input
impedance of less than 1 kilohm the noise problem,
in general, should only be a small one even for sub-
stantial twin runs to the slave loudspeaker.

It must be realised, however, that noise will raise
the quiescent current level. Since this is normally
about 8mA single screened lead connected as in
Fig. 1 will prove effective against such influences.

Spontaneous high frequency oscillation can also
be a nuisance so decoupling capacitors C3 and C5
are included.

SETTING UP
Since there is only one control requiring pre-
liminary adjustment, namely VRI, setting the

amplifier up is simple and only requires a multi-
meter. First set VR1 wiper to mid travel. With S1
in the “Talk” position connect the multimeter in
series with the battery with range switches set to
100mA d.c.

With the unit switched on the current reading
should be about 20-30mA. Now adjust VRI to the
Jowest current reading which should be about 8mA.
If now a transistor radio is placed before LSI,
preferably tuned to some speech programme, VRI
should be adjusted for minimum distortion at
the slave output LS2. If the radio volume is set too
high you will probably overload the amplifier as it
has an input sensitivity of about ImV r.ms. to pro-
vide an output of 120mW,

Turn the radio off and check the quiescent current,
this should not have moved much from the 8mA
figure. With these procedures satisfactorily carried
out, the intercom should be ready for use.




CANADIAN SATELLITE

Another Canadian satellite of the
IS1S series launched by America
triggers off another international
scientific  project. Code named
ISIS 2 it weighs 260 kilograms and
will, for the first time in the series,
send continuous ‘‘ionograms” for
display on television consoles.

The name “ionogram” is given to
the picture which records the depth
and density of the ionosphere,
Sudden changes in density or depth
as viewed from above can give
direct indication of the propaga-
tion conditions for radio communi-
cation.

The first ISIS satellite launched in
1969 is still in operation but only
transmits  ionograms at specific
periods, most of its data is in the
form which requires processing at
ground stations in order to arrive
at a picture.

Previously the ground station
made an ionospheric sounding as the
satellite passed overhead and two
sets of data were correlated and a
picture built up. This results in a
delay in warning when ionosphere
disturbances arise.

TRACKING CENTRE

The ISIS 2 satellite is of a more
advanced design containing a new
telemetry system where the iono-
grams are relayed directly to each
participating centre, together with
other data, with the result that
immediate knowledge is available of
the ionospheric condition.

The stations involved are the
tracking  stations in  America,
Canada, United Kingdom, Norway,
Japan, India, Australia and New
Zealand. The information is also
deposited at the World Data Centre
at Boulder, Colorado.

The advanced ISIS 2 is the fore-
runner of a series of ionospheric
operational satellites and these to-
gether with a world wide network
of ground stations will be of the
utmost value to communications
operations, enabling a minute by
minute decision to be made as to
the choice of the best frequency for
propagation.

Other data provided by these
satellites will include information of
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the effect of the sun on the earth’s
atmosphere and may lead to the
solution of how atmospheric pollu-
tants are disposed, and how and
what mechanism might be available
naturally for dispersal.

LUNAR NAVIGATION

The two astronauts Shepard and
Mitchell in their report on the
Apollo 14 mission have made the
point that personal navigation on
the Moon needs instrumentation.

Part of their work task was to
reach the Cone Crater in the Fra
Mauro Region, but they turned back
before reaching it as they thought
there was not sufficient” time to
carry out this operation. In actual
fact they were within 50 feet of the
crater but the difficulty of deciding
on distance made it impossible for
them to know this. The horizon
is so close, there are no colour
differences to compare distances
against, and the lack of contrast on
the surface indicates that some kind
of range finder is required.

LUNAR LOPE

The astronauts said that the most
difficult thing they found in their
walks was this inability to judge
distance accurately, They thought
that they were covering more dis-
tance than in fact they were because
of this, and also that in doing the
“Lunar Lope” of one step and a
hop they did not move more than
three or four feet a second; which
is only slightly faster than walking
normally on Earth. This bothered
them because they felt in the one
sixth gravity condition on the Moon
that they were moving much faster
than this.

The long distances that will be
covered by the crews of Apollo 15
and /6 using the “lunar rovers” will
be accurately indicated on the
vehicle instruments.

The report also noted that the
fmagnetometer which they set up on
the Apollo 14 mission has indicated
that the magnetic field in the Fra
Mauro area is much higher than
that found at the other landing sites
visited by Apollo 11 and 12 mis-
sions.

The command module pilot,
astronaut Roosa, took thousands of
photographs of the moon’s surface
and one of these, on the far side
of the moon, showed a new crater
which is probably the youngest on
the moon.

On the near side, another new
feature was detected near the Crater
Lansburg which looks like a wind-
ing ditch. It is not a rille or fault
line and the astronaut has called
this featyre “The Thing”.

ROCK COLLECTION

It seems that sonie of the rocks
collected from the moon are at
least 4,500 millior years old aad
must belong to the original crust.
This was the preliminary statement
made by Paul Gast and Robin
Brett of the Manned Spaceflight
Centre at Houston.

The samples brought back differ
considerably from those of the
Apollo 11 and 12 missions, and also
from the Luna 16 mission of the
Soviet Union. For one thing they
are more complex, containing more
minerals and so far 23 different
minerals have been detected, though
ten of these have not yet been posi-
tively identified. Tt is also apparent

that these rocks reveal several
different phases of the moon’s
history.

Another difference between the
Apollo 14 and previous missions for
rock collection is that the latest
samples contain very few fragments
of igneous rock but they do con-
tain some of the elements that
formed the Earth’s crust.

It is possible to learn more about
the earth from the moon samples
since they are probably in exactly
the same condition as when they
were formed, whereas on earth
much of the geological record has
been obliterated.

MOON BIRTH

A theory has been advanced that
the moon was formed some 4,500
million to 5,000 million years ago
by planetoids composed of the
lighter gases that were thrown off
from the coalescing earth and
formed a ring round it. It is also
suggested that another of the plane-
toids moved in an erratic path and
when the earth and moon became
distinct and separate it crashed on
to the moon to form the oldest
maria the Mare Imbrium or Sea of
Rains.

Whether this is a tenable theory
or not may emerge from the
different centres to whom parts of
the moon rocks have been dis-
tributed. There will be more than
700 investigators in some 187
groups all over the world working
on these samples.

This is one aspect of the value of
the manned missions to the moon
and later other planets.
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REVIOUS articles in this series on the “P.E.
Aurora” light display system described how to
control the lighting by using a sound source split up
into several restricted frequency bands., Before going
on to some otker methods for triggering the lamp
controller, let us first look at some ideas in forming
am artistic display with the bulbs.

First, various forms of geometric arrangement will
be described, leading to the large cabinet that was
shown at the “Audio Fair” and the “Electric
Thearmre™ exhibitions. Later some suggestions for
less ambitious and less expensive arrangements that,
afthough different, are just as pleasing in an appro-
priate setting.

The constructor has the chaice of matrix operation
with 16 lamps (see Part 1), some degree of inter-

actiom being inevitable.  Alternatively ‘Straight™
operation with eight lamps can be used.
Both systems are emplayed in the following

suggested ideas, and it is left 10 the reader to experi-
ment to some extent to find which methad suits hlm
best.

categories. The first is that in which bulbs or pro-
jection sources are hidden. and throw ‘their lights
onto walls or screens. An obvious example of this
1s theatre lighting, and will be described later in this
article.

Light sources may be visible, arranged into patterns
and controlled by switching systems .. . a technique
frequantly used in advertising signs.

Light sources may combine both these approaches,
sc that light is thrown onto plain or reflective sur-
faces. illuminates translucent material, and also
features the lighting element as a poini, line or even
shaped source.

™ T

C
The creative use of light can be classified into twtf @W%

é*RhnonA

MUSIC II\ISPIRED LIGHT AI\I:D BDLDUR

MATRIX DISPLAYS

In the preliminary design work on the “P.E.
Aurora” unit a simple control system with a matrix
of lamps was used as the basis for the switching
control. The first arrangement made is shown in
Fig. I, where 16 bulbs are set out on a 4 x 4 grid.
The control system described previously in Part 1
was such that, in order to light up the bulbs, it was
necessary to power them through both co-ordinate
axes (x and y)

Experiments showed that there is a great potential
in programming lights by the use of a matrix.
Besides the obvious.variations in thyristor controlled
a.c. the disposition of the matrix itself is an impor-
tant visual aspect of the whole system.

If the point sources in Fig. 1 are changed to small
tungsten strip lights, the pattern configurations are
radically altered.

The grid may be disposed in many ways Fig. 2
shows, for example, an arrangement where one co-
ordinate is radial and ane corcentric.

Fig. 3 combines three co-ordinates, two being
curved radials, and the third eccentric. Visual effects
achieved could be rotation and counter-rotation or
expansion and contraction from the centre.

A light dlspﬂay may be three dimensional in form,
and the miatrix applied as in Fig. 4
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BULB SELECTION §> 5

. . . B, »
Examination of manufucturers” catalogucs will™

*‘i‘g

show bulbs of vurious shape and size. 1t is suggested e

that the reader obtains 1 number of bulb? in differ-
ing forms for experiment. It is advisable to obtain? #
prices before committing oneself to particular 4y
arrangement, as some bulbs can be very expensive; -
when buying eight or even 16 of them. }f
The characteristics of u particular bulb will “often
be the starting point in the design of a dipslay. P
Many bulbs are too bright to be left exposed. butﬁ
those of lower wattage or of opal finish may be®

- glare free.

Bulbs like quartz-iodine have smull point source
and throw sharp shadows, whereus strip-lights
obviously give u more diffused light. Silver spot
bulbs are internally mirrored at the base end in order
to throw light forward as a beam; whereas “crown
silvered™ are mirrored on the top. and thus send
light back to the socket end of the bulb at which
there is normally a reflector. This can be adjusted
to vary the focus of the beam.

In the course of selecting suitable bulbs. take heed
of the restrictions imposed by the power ratings of
the thyristor controller (see Part 1. Examination of
some of the better designed light fittings iv worth-
while, for these show how a great variety of control
can be achieved over 2 source us munduane as the
domestic light bulb. Certain fittings Ny give a soft
diffused light. others may throw a texture of light
and shade on to surrounding surfuces,

Glass elements may be incorporated to simulate
the glistening chandelier, or a bright light screened
by metal in which there are a number of fine per-
forations—this giving a brilliant sparkle of light.

A

Fig. 3 (right). Three-dimensional displdy taking in
four concentric channels, 12 A radial channels, and
12 B radial channels (total 48 lamps, ™2 - 16
control channels) %

Fig. 4. The lamps can be re-arranged to suit geometric outlines
or sphere with latitude and longitude control channels
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Fig. 2. Two-dimensional display tching in four
concentric channels and 12

racia! annels
(total 48 iamps, 16 control channels) &a

such cs a cone
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DISPLAY CABINET

In the final display cabinet, as illustrated on the
front cover and in Fig. 6, the bulbs used were
40 watt 240 volt “continental” fittings, of 1$in
diameter. These were “pearl” in finish and were left
exposed, creating perfect spheres of white light.

Fig. 5 shows the plan arrangement of a single
bulb, set within a fan of coloured transparent plastics
sheet. The surfaces, being highly reflective, act as
mirrors; the image of the bulb appears at points
A, B, C, D. Each reflected image appears to be a
different colour, and the colours will be different
from different viewpoints.

At the rear of the display was a glass mirror so
that the form which was a half cylinder appeared
reflected as a complete cylinder. Lights arranged in
spiral form (Fig. 6) gain the best effect from the
multiple reflections, only half the spiral being con-
structed.

Wiring was taken from each lamp holder. via a
stalk to the main vertical support column and then
to the backboard of the structure. The stalks con-
sisted of metal tubes fitted at one with the lamp
holders, and the other end fixed to a common large
diameter central trunk, through which all the supply
lines are fed. The ballast lamps shown in the matrix
in Part 1 can be incorporated as permanent lamps
shown in the display.
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— MIRROR

SIX SHEETS OF
L— TRANSPARENT
COLOURED PLASTIC

e

|
REFLECTIONS AT A,B,C,D
AND IN MIRROR

Fig. 5. One bulb can supply a large number of images by
reflections in Perspex panels in the shape of a fan
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COLOUR MIXING

A very important principle in the control of
colour is the use of additive or subtractive colour
mixing. In mixing paint the primary colours are red,
blue and yellow. The colour seen from a painted
surface is that component of white light left after the
pigment has absorbed the remaining part of the spec-
trum. Combinations of pigment may be made which
progressively absorb more and more of a white light
source, until black is reached; at this point all light
is absorbed and none reflected.

The effect achieved by overlaying transparent
colour filters is also a subtractive one. Thus the
mixture of blue and yellow paint, or the overlay of
blue and yellow filters will produce green. It is
important to remember this principle to distinguish
colour light from colour pigment.
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Fig. 6. The finished display cabinet was built
around a central trunk with radiating fins of
coloured Perspex and a mirror at the back.
Matrix wiring is used as in Part |, the diodes being
mounted on the back panel
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Fig. 7. Tri-colour shodow casting technique

COLOUR LIGHT MIXING

However, when coloured beams of light are over-
layed the effect is completely different, for the prin-
ciple is that of additive mixing. The light primaries
are red, blue and green. Those readers who try this
technique for the first time may be surprised to find
that, for example, the addition of red, and green
light produces yellow light.

If three light sources which are the light primaries
are arranged to illuminate an opal screen and com-
pletely overlap one another (this could be a flat sur-
face, a sphere or cylinder) and each bulb controlled
in light intensity, variations in intensity will produce
a complete spectrum of colour. In the first instance
controls could be operated manually, and later,
sequences of colour change programmed elec-
tronically.

Fig. 7 shows another way in which the three light
primaries can be used. An object A is lit by a red,
blue and green light. The red light will illuminate
the wall behind the object, casting a black shadow.

The addition of the green light will overlight the
shadow turning it green, and where red and green
light mix, the product will be yellow. The addition of
blue will increase the complexity of colours and
shadows. Movement of the lights will cause further
complications if the shadows are allowed to over-
lap. .

This experiment is a very rewarding one and can
be translated in & number of ways. If the object is
a dancing figure, and the light primaries provided by
theatre spot lights, dramatic effects of colours and
shadows can be back projected onto a translucent
screen. Alternatively, the whole idea can be minia-
turised in the form of a small light box.

OPAL SCREEN

PROGRAMMED LIGHT
SOURCE

ROTATING METAL
REFLECTORS

Fig. 8. Colour reflecting from the idea shown in Fig. 7.
The coloured light is projected onto a transiucent screen of
opal finish
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LIGHT MURALS

A number of methods have been used to make
light murals; the main problem is how to keep the
depth behind a screen surface to a minimum. One
system shown in Fig. 8 is to replace the object
iluminated with a series of rotating shaped
reflectors.

Light sources are beamed in from the edge of the
screen, and coloured reflections are thrown forward;
mixing taking place on the screen can be reduced
to a few inches. One example of a system similar
in principle to this is the “*Dreamscreen” (see Elec-
tronorama last month).

Fig. 9 outlines a completely different approach.
The elements are arranged in layers. The rear layer
is that of the light sources, which can be white,
coloured, or combinations of both. In front of this
are a series of cut out shapes which can be opaque,
or translucent colour filters, or again combinations of
both. The next layer can be hardboard, which is
obtainable with a variety of perforations; reeded or
cross reeded glass gives further interesting effects.

SCREENS OF PATTERNED
GLASS AND PERFORATED
HARDBOARD

/

7

CUT OUT SHAPES IN OPAQUE,
OR COLOYRED PLASTIC SHEET

OPAL PLASTIC

/SCREEN

[rowmaon o v  Svrca 8'a

QARRRIIIIPARAG

PROGRAMMED LIGHT MATRIX

Fig. 9. Back projection onto an opal finish screen through
layers of translucent material or perforated sheet

The final layer is an opal screen. A simple frame-
work will be needed to allow the planes to be sus-
pended, and the distance between the elements easily
varied.

Switching lights in sequence will give a movement
of shadows and colours on the front screen. The
perforated layer can give a pinhole camera effect
focusing images, the definition of which will depend
on size and shape of the holes. In some instances
this layer may work best close to the bulbs. The
reeded glass can act like a series of lenses, and often
the opal screen can be omitted, and the effects of
the programmed lighting seen directly in the glass
layer.

The light beam of a slide projector will give a
whole new range of effects if used to replace the
light sources shown in Fig. 9. Optical effects can
be introduced in front of and behind the lens.

PLAN A SYSTEM

The foregoing ideas are based mainly on geometric
arrangements, and will in some way produce a for-
mal display restricted only by the boundary of the
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Fig. 10. Simple wall of wrinkled aluminium foil for direct
front projection of coloured light

arrangement. An example of their applications
would be as an exhibition centre piece. Several
other arrangements can be devised and it is well
worth the constructor’s time to sit down with pencil
and paper and plan a system suitable to the setting.

If a less formal display is required, maximum use
can be made of walls, ceilings or other fixtures to
convey the light patterns.

ALUMINIUM WALL OR SCREEN

One experimental system that was tried success-
fully at Sound ’71 exhibition was a wall of wrinkled
aluminium foil (Fig. 10). A simple timber framework
was used to hang domestic cooking foil; heavy duty
foil is recommended and in fact a caterer’s pack
size would be particularly suitable.

The foil is hung from the top cross bars of the
frame, fixing with transparent adhesive tape. Try not
to fold over or crease the foil during the setting up,
otherwise undesirable crease lines will remain.

When hung, just tack together the adjacent verti-
cal edges of the strips to hold the whole screen
fairly stable. The strips of foil could be. made to
extend about four to six feet along the floor
in front of the foot of the wall. This will then give
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the appearance of an extended display showing
reflections of light in the floor.

If possible, the wall of foil should be made slightly
concave to help spread the light projected onto it.
When set up, the foil is wrinkled and dented by
gently tapping all over with the flat palm of the
hand. The larger the indentations are, the better will
be the final effect.

EIGHT CHANNEL OPERATION

The lights are now set up for straight eight-channel
operation (not matrix), i.e. one bulb per channel.

Although expensive to purchase initially, it is well
worth obtaining colour flood lamps (e.g. Philips
“Comptalux” E27) rated at 240V 100W a.c. These
can be obtained in red, blue, green and yellow and
clear, with reflective rear inside surfaces and diffuser
lenses, and will provide the basis for some interesting
colour mixing as described earlier. These lamps use
Edison screw bases, which are mounted on either
side of the foil screen, either on wooden battens or
in cases.

The spacing of the lamps will best be found by
experiment. They can be mounted close together
about six feet away from the foil, but the light will
be restricted to a small area on the foil (Fig. 11).
However, by doing this, some colour mixing can be
achieved.

If there is an apparent gap in the centre of the
screen, use two lamps to project from the centre
near the floor. The small pictures on the front cover
will give some idea of what can be done.

ADDING VARIANTS

There are some simple variations that the reader
will want to try, such as suspending twists of foil
strips, each about 2in wide from cotton just in front
of the screen. Any ambient heat in the room will
encourage the twist strips to rotate while the light
shines on them.

The screen could be made entirely of freely sus-
pended narrow strips that can move, but no move-
ment should be violent or the effects will be spoilt.

HANGING FOIL TWISTS

ALUMINIUM FOIL
SUSPENDED FROM COTTON WALL

JB

=
=
-
;\

BLUE

RED| 3| j=— — RED
== N R
GREEN = \ l /\ ’\\’ / /—; GREEN
YE_LZLOVI_

Fig. I1. Suggested positions of the eight coloured lamps in
relation to the aluminium wall
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FOIL STRIPS

Fig. 12,
batten

Staggered foil strips on a 6in wide supporting

FOIL WALL

I

RSN
! [

I

I

I

I
REFLECTIONS REFLECTIONS
LEFT RIGHT

Fig. 13. ‘““Cinemascope” concave mirror of foil

Try staggering the positions of the large foil strips
on either side of a 6in board (Fig. 12).

One of the simplest and cheapest ways of display-
ing the light is by projecting across a ceiling,
especially one that has the modern stipple finish
texture. The lamps are fitted below ceiling level,
perhaps on the top of a pelmet. The result is a
changing ambient coloured light that is not too
violent to the eyes, but spread over large areas of
the ceiling.

SUBTLE CHANGES

When setting up any colour light display, always
bear in mind that the “P.E. Aurora” system was
designed for subtle changes in light intensity without
flashing. The degree of change and the speed of
switching will depend on the music driving the sys-
tem, but overall one should not expect to get harsh
flashing unless the preset controls in the electronics
are incorrectly set up.
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Follow the setting up instructions given in the

* earlier articles, and experiment fully with light posi-

tioning. Earlier notes on using patterned glass or
coloured Perspex apply equally well, whatever the
type of display you choose.

In any house there are many objects, from cheese-
graters, to glass-ash trays which can be used as a
starting point in the experiments of displaying light.
From these simple beginnings the reader can pro-
gress to the manufacture of optical elements more
tailored to his own needs and finally to systems of
switching and dimming of the light sources.

Next month’s article will discuss some alternative
methods of driving the lamp controller and included
will be a random digital sequencer which triggers
the lamp channels in all possible sequence codes.

The best display for this method, which inci-
dentally does not require the use of filter circuits,
is to matrix the channels to get maximum number
of bulbs operating. This is typically a “Christmas
Tree” effect suited to displays of random flashing
lights, and is ideal for the ‘geometric displays
described earlier in this article.

Note: In Fig. 21 last month (page 505), C19 should be C24.

FOIL WALL

/4

Fig. 14. Convex side projection

CURVED WALL
OF WHITE PAPER
OR FABRIC

COLOURED SHADOWS

SLOWLY ROTATING TABLES
BEARING REFLECTIVE SHAPES

Fig. 15. Rotating reflective shapes in front of a
curved white screen
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BITTER SWEET

When next you are mucking about
in your workshop, or study, with
an audio frequency tone generator
do be careful to make certain that
you don't happen to be eating, or
swallowing a mouthful of beer, at
the same moment. Why? Well you
just might be on the wrong
frequency!

Sounds idiotic, | know, but the
Danish psychologist, Dr Kristian
Holt-Hansen, has recently indicated
that there definitely seems to be a
strong connection between the per-
ception of sounds and taste.

In his experiments, subjects have
reported that quite widely varying
foods and drink seem to relate with
specific frequencies at which they
taste best. Apparently, when the
pitch of the sound was taken either
above or below this specific tone
the taste became less pleasing;
furthermore, a unique ‘“harmony-
tone™” could be shown to exist for
each taste.

The really interesting point, |
think, is that the subjects were
almost unanimous in agreeing that
cach food had a tone-pattern which
was the same for every person being
tested.

With the diminishing prices of
i.c.'s, one , can conjecture that it
will not be long before some enter-
prising individual puts a vinegar on
the market that has all the bouquet
of a good wine provided that the
battery, driving an oscillator built
into the bottom of the bottle,
doesn’t go flat!

CHICKEN

Don’t ask me why, but a farmer
friend of mine was telling me, over
a glass of beer the other day, that
he wanted to be able to determine
the movements of a particular
cockerel he owned.

Magnet

Approx 500 turns of 30 SWG
on a piece of Y4 Ferrite.
Ferrite need only be 2"long

Fig. 1
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However, this had caused him
some head-scratching at the time,
because a photo-cell technique
would have been useless in the
application due to its inability to
discriminate between one bird and
another. He had also thought of
using a radio-active tracer, but
decided against that on the grounds
of contamination.

His final solution to the problem
was to attach a tiny magnet a little
way up the chicken's leg and use
this to cause a movement on the
needle of a compass buried a
couple of inches in the ground. The
needle movement was sensed by a
simple pick-up coil and the output
fed to a low-frequency amplifier
connected to a delay circuit and
relay, Fig. 2. .

Whenever the cockered walked
over the compass the needle would
spin and thereby induce a current
in the sensing coil. After amplifica-
tion and a short timc delay it
operates the relay which activates
a counter.

I understand that this fowl plan
was eminently successful!

Who can say; certainly it's begin-
ning to look as though there might
just be something in what he says.

Believe it or not, 1 was reading
a paper only today, by J. L.
Randell, entitled “Experiments to
Detect a Psi Effect with Small
Animals”. And the animals? Would
you believe woodlice?

Suffice to say that these experi-
ments appear to have proved posi-
tive and are backed by good
solid mathematical logic.

PSI EFFECT

One can never fail to admire the
fortitude of the psychic researcher.
An example which perhaps typilies
what 1 mean has been set recently

by Professor Rhine of Duke
University, North Carolina.
Because the rules of human

studies in the ESP (extra sensory
perception) field have proved so
indeterminate, he has chosen to use
mice in his studies.

In the tests, the mice are placed
in a cage which has a low lecngth-
wise division which forms a barrier
the mice can jump over easily when
escaping from a harmless electrie
shock applied randomly through
the floor on one or other sides of
the partition. Although the shocks
are applied randomly, relative to
sides, they occur at regular times
and so the mice have the chance to
develop “hunches” about which
side of the barrier the shock will
occur and either jump or not, as
the case may be.

Statistically they ought to be cor-
rect S0 per cent of the time, but
(mice being what they are) this
worked out to be 54 per cent!
Precognition? Rhine seems to think
so; in fact he goes so far as to say
that he believes the whole of the
animal world may have this power.

ROUND THE BEND

Motorcyclists have a term for a
particular form of enjoyment
known to their fraternity as “‘bend-
swinging”. Simply, this amounts to
laying one’s machine over at an
angle approaching the horizontal
when navigating the various bends
in the road.

Whilst this kind of amusement
can be dangerous, even for motor-
cyclists, the similar practice of
“taking ‘em as fast as you can”
could be positively prohibitive in
a car when one has little or no
idea of the banking-angle/speed
required to turn the vehicle com-
pletely over!

Since it is difficult to determine
just how close a car is to instability
at such times the little device given
in Fig. 1 should help provide the
warning required. The device com-
prises a pair of mercury switches,
suitably mounted on the bulkhead
of the car, interconnected with some
form of ‘“attention-getter” like a
buzzer or an oscillator.

In use, if one enters a bend too
fast  without much  conscious
thought, the centrifugal force act-
ing on the car will cause the mer-
cury to climb the walls of the
relevant switch and so close the
circuit to give warning to reduce
speed. o

A similar device 1 built for my
“wagon” has proved to me just how
easy it is to be lulled into a false
sense of security and exceed the
limitations of the vehicle.

WARNING
DEVICE

I,

Fig. 2
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CN 15 Watts. Ideal for miniature and micro
miniature soldering. #8 interchangeable spare
bits available from .C40"* (1mm) up to 3/16”
For 240, 220, 110, £0 or 24 volts.

from £1-70

SK2 Soldering kit

In polystyrenz pack,
containing 15 watt

miniature soldering iron, \c‘g\lﬁa

Y) e for your
' miniature

[ ]
240 volts fitted with ;3" ] 'd g
bit, 2 spare bits 55" and 'Hom,,, so erln
53", Coil of resin-cored R Gﬁ i
solder, heat smk, 1A fuse j
and booklet “How to Solder’”’. £2-40
SK1SOLDERING a\ ‘ Model CN 240/2
KllT /—'/ R y - 15 watts - 240 volts

PRECISION MINIATURE SOLDERING IRONS .

Antex, Mayficwer House, Plymouth, Devon .

e

Telephone. Plymouth 67377/8 .
3\
— £2:75 Telex: 45296. Giro No 2581000

"
In rigid plastic “'teol box"* containing Model £1-70 SO Please send me the Antex colour .
CN - 15 wans 240 volts mmlature iron catalogue
fitted 75" bt Spare bits 337 and 7 Reel | i i nickel plated A7 bitand | B [ Prease send me the following |

of resin-cored solder, heat sink cleaning
pad, stand and booklet ""How to Solder’’

packed in handy transparent box. Quantity Model Bit Size Volts Price l

¢ a - Mode! lE - 20 watts.
=L =B {D = @ Fitted 3" bit. Spare bits
3}5 g’ and 'i%" available.

For 240, 220 or 110
Made! G - 18 watts, Fitted 35 Model F - 40 w, tts. ij.d volts. From £1-80

I enclose cheque/P.O /cash value

bit. Spare bits s, %' and bit. Spare bits 45", "', ¢
47" available. Far 240 or 220 1 available. For 240, 220, 110, e g i ‘ NAME
voits. £1-83 20 volts. From £2-38 (e gD iopangDits .
3,76 and 3" availabte, l ADDRESS
For 240, 220 or 110 PE
volts. From 2183 ................... .
--------
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l‘h’lly Ay £40 OR MORE?
A gc_ "\ COMMUNICATIONS

jus &RADIO RECEIVER

OUR PRICE

f11- 0%

FREE 10 EVERY PURCHASER

‘AIRCRAFT SPOTTER"HIGH
POWER "BINO-SCOPE' BINGCULARS

PICKS UP A|RCRAFT TRANSMIS-
SIONS (control to aircraft, etc.). SHIPS
AT SEA, POP PIRATES, TAXIS, AMBU-
LANCES LOCAL RADIO STATIONS,
CONTINENTAL STATIONS, ALL BBC,
ANY, MANY, MANY MORE,
mcludln( fascinating public service
transmissions that we are not allowed to
mention! A miracle of advanced technology!
You get far, far more than an ordinary radio! An instrument that witl bring a
new d:menslon to your world of sound! Frequency range: MW 540-1600KHz.
FM 88-108MHz. Air 108-136MHzx. intermediate Frequency: MW 455KHz, FM
10-7MHz. Air 10-7MHz. 18 SEMI-CONDUCTORS: Transistors | |, Diodes 6 +
Thermister! Automatic frequency control ‘locks-in’, eliminating drife. Pinpoint
station selection! Built-in adjustable 8-section 3I|n telescopic aerial. Lowaest
price ever! Tremendously strong leather-grained case with carry handle,
104in x 63in X 4in overall approx. Written guarantno Oniy £i1.97, carr. .t:..
J8p—with FREE pair of “aircraft lpottcr hlgh power “bmo-lcopo
binoculars with built-in filters for viewing in strong sunlight and
independent left and right eye focus. Send or call. *Compare it with sets
costing £40 or more. Refund if not delighted. BON US OFFER: Shoulder strap,
earphone for personal listening and bIDtterl.l. /.6" ::zt’) .'x;:s,éf!roqsligl
ept. P
SHOPERTUNITIES LTD L’[! (facing Shepherd’s Bush Green)
LONDON WI[28A@ (Thurs. |, Fri. 7). Also 37 High Holborn, London,

"
TR w1

»
R —

omy FIRST SHIPMENT (/0.97400/"50’

TION
mu!‘ufn?u‘rgmsmssmus
'AND STATIONS THE WORLO OVER!

NOT JUST A RADIO-BUT TECHNOLOGICAL MAGIC!

THE LATEST 197) MODEL, SUPERSEDING ALL
PREVIOUS MODELS:—FANTASTIC BRAND
NEW RUSSIAN "MERIDIAN" 6-WAVEBAND
PORTABLE RADIO, DESIGNED FOR WORLD
WIDE RECEPTION. Only put into producti
after mcorpontnon of every conceivable po

n
ble up-to-date techno-

logical improvement had been carefully con: d thoroughly
examined. S$o advanced it will probably make your present radio seem
like a **crystal set”! It’s hr better than any 6-wave radi en they have
produced! Finest value we've ever offered! We're almost giving them away

at £9-97—a mere fraction of even today’'s Russian miracle price!
challenge you to compare performance and value with that of £34 radios!* Instant
refund if you are not astounded! Purer and sweater tone than ever! Much
wider band spread than hitherto for “pin-point" station selection! Once
again the Russians have proved their fantastic ability in electronics-—brilliantly
reflecting their advanced micro-circuitry techniques in the field of spaceship and
sateilite communications. ET THIS AMAZING SET FROM US AT A
PRICE THAT BEARS NO RELATION TO TRUE VALUE! Yes
wavebands, including Standard Long, Medium and Short Wavaes to cover
the world! Unique side control waveband selection unit g ncre le
ease of station tuning! Thousands of different transmiissions and stations
at your fingertips 24 hours a day, even ships at sea and messages from all
over the world—nothing is secret! The radio enthusiast has the world in
his hand! Superb, sweet tone—controlled from a whisper to a roar. Push-pull
output! Separate ON/OFF volume and Treble/Bass tone controls! Take it
anywh.ro—runs economically on sund:rd batteries. Internal ferrite rod aerial
plus built-i ic aerial ding to full 334in length. It's also a fabulous
CAR RADIO—any speed requires no additional aerial. UNIQUE!
Elegant Black, White and Chrome finish case. SIZE |04in mexJ}m, overall
approx. Malnlﬁcenzly designed, made to give years of porf.ct service. With
WRITTEN GUAR. TEE, manual with simple operating instructions and
circuit diagram. ONLY £9-97, POST, ETC., 43p. Standard batteries 25p extra.

6 separate

Can also be used through exzension amplifier, tape recorder or public address.

! Post Orders to Uxbridge Rd. COMMERCIAL TRAVELLERS NOTE: g
{ Merchandising Oﬁ:o at Holborn,

W.C.I (Wed. 1, Thurs. 7). Both stores open from MON.-SAT. 9-6

~..and your
BONUS QUESTION is

- The answer to the Starter question is obvious—the ubiquitous HOME RADIO
COMPONENTS CATALOGUE. You all got that right! And the answer to
the Bonus question is—the same! May we explain '"this most ingenious
paradox?' The price is now 50p, butf with each catalogue we now include 70
vouchers each worth 5p when used as directed. This means that if you spend
a quite modest sum in ordering components from us over a period the
catalogue will have cost you nothing—bar 20p for post and packing.

So then—for today's most useful electronics catalogue, 50p if you call and
collect, or 70p if you send the coupon with a cheque or Postal Order. Join the
winning team—act now!

POST THIS

&

Please write Name and Address in block capitals

24-hour COUPON
Phone with your Name ﬂ'
Service. cheque or Address . .

Ring postal order |

016488422  for70p O}
HOME RADIO (Components) LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD

for 70p

The price of 70p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.
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THAT SPECIAL PROBLEM

continued from page 545

and advertisements suggest that this is wise. Bearing
in mind the volatile state of the electronic com-
ponent market (and the inevitable lapse between
going to press and publication) it would be hardly
surprising if we slipped up on occasion. With regard
to the more exclusive type of components, we always
verify that they are listed either in the manufac-
turer’s or a distributor’s catalogue. It remains for the
retailer to make his own arrangements to procure
such items,

A further suggestion that we should restrict our
contributor-designers to “popular” components is
quite untenable: it is defeatist and unrealistic. Any
magazine that has pretensions to be known as serious
and forward-looking must at times venture beyond
the wares displayed by the average retailer. And
indeed how do components become “popular”?
Often because of the attention originally drawn to
them through some interesting and appealing pro-
ject published by a magazine. Public demand then
encourages traders to locate a source of supply and
to incorporate such items in their catalogues and
lists.

Component availability is a big and important sub-
ject. It involves a number of different trading
organisations operating at different levels. The mar.
ket they endeavour to serve is composed of a vast
number of individuals, whose requirements are
bound to be diverse in the extreme. Some contentious
issues emerge when this matter is discussed openly,
but we must all try to appreciate the difficulties and
problems of others involved in this business.

Finally, although it is but little consolation, it is
perhaps worthwhile remembering that industrial
users have similar difficulties and often have to
endure long delays for some components.

F.E.B.

A representative selection of letters from the large correspon-
.dence received on this topic appears in Readout this month,
page 581

BACK NUMBERS

We very much regret that Back Numbers of
PRACTICAL ELECTRONICS can no longer be supplied.
Consequently, it is now more important than ever
to place an advanced order with your newsagent to
make sure of getting your copy.

Alternatively by-taking out a subscription order
your own personal copy will be sent direct by post
to your permanent address anywhere in the world.

Further details are given on the * Contents’’

page.

Practical Electronics  July 1971

WAR GAMES
COMPUTER...

Designed for simulation of naval gunnery, the
computer can handle up to ten targets — with
facilities for the addition of an infinite number

Takes into account 12 factors such as target size,
range, gun calibre, crew morale, sea state, etc.,
and will provide immediate indication of a hit

Although the computer project is extensive, it
will be described in stages so that it can be
used at any stage of construction

The computer can be adapted to simulate any
battle of any age

o

SEISMOGRAPH

This instrument will detect and graph earth
tremors produced by natural or man-made causes.

Consisting of a seismometer, pen amplifier and
pen recorder, this inexpensive device is well
within the capabilities of any enthusiastic amateur
to build and should prove particularly useful as a
group science project for schools

PRACTICAL

ELECTRONICS

ON SALE JULY 16
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A selection of readers' suggested circuits. It should be emphasised that
these designs have not been proven by us. They will at any rate stimulate
further thought.
“his is YOUR page and any idea published will be awarded payment accord-
ing to its merit.

e
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TEMPER{“\TUREQ;CONTROLLE REEREE

= a

HE temperature controller circuit shown (see

Fig. 1) was initially designed for keeping cactus
seeds at a constant 40 degrees Fahrenheit in a green-
house. However, when the circuit was constructed
it was found that by adjusting the potentiometer
VR2 it would keep a room or greenhouse at a
constant temperature from 30 degrees to 90 degrees
Fahrenheit, +3 degrees.

O
IY-ve
Heater
Mains
N
RLA1
+53

Fig. I. Circuit diagram of the temperature controller. The
thermistors X1 and X2 are types VAIO70 as used in
television hedter chains and are rated at 0-3A

The combined resistance of R1 and VRI gives
fine control over the forward bias of TRI1. It was
found in practice that TR1 continued to function
perfectly with no thermal runaway component in the
circuit; even in the hottest condition.

The relay was the only one available at the time,
its working voltage was 20V, although it pulled in at
7-5V and the coil resistance was 1-5 kilohm. A relay
of a lower working voltage would obviously
improve the performance of the circuit.

When setting up the controller, the end of VR2
connected to the collector of TR1 should be dis-
connected and a voltmeter connected between the
collector and the positive line. VRI1 should be
adjusted to give a meter reading of 7-5V. When
VRI1 has been adjusted to give the correct setting
the meter should be removed and VR2 reconnected
—the controller is now ready for use.

560

It should not be difficult to replace the relay with
a thyristor. This should be done by omitting RLAI
and DI, replacing this with a 1-5 kilohm resistor.
The collector of TR2 could then operate the gate of
a thyristor to switch on the heater. This has not
been tried in practice.

A. D. Huff,
Dagenham,
Essex.
= WS AW
. FOWEI%:SQB@P%.Y CUT-OUT
. ) . 5‘? # % ¢

N transistor power supplies there often arises a
I need for a simple overload cut-out circuit. The
one shown in the circuit diagram Fig. 2 uses a mini-
mum number of components, is quite fast-acting and
is extremely versatile in application.

The resistor R1 sets the limiting current, which can
be anything from a few milliamps to the maximum
current rating of the relay contacts. When the limit-
ing current is reached, the transistor is turned on by
the voltage across R1 and the relay contacts open,

* thus isolating the power supply from its load and

at the same time providing a self-latching effect
which drives the transistor even harder into con-
duction. The circuit can be reset by a push-button
switch across the relay contacts. An overload indi-
cator lamp LP1 may be used if a relay with change-
over contacts is incorporated in the device.

No component values are given for R1, TR1 and
the relay as these will depend on the individual
power supply. The transistor should be silicon;
adequately rated to withstand the current require-
ments of the relay and the voltage of the power
supply. For supplies using a negative earth a pnp
transistor is used, and D1 is reversed.

The relay should have a switching voltage about
5 volts less than the supply voltage.

The value of R1 can be found approximately
from the following formula

0-6

L3l = Limiting current

Ohms

The value is, however, best found by experiment
after using the above formula to find the approxi-
mate value.

G. H. Birkinshaw,
Brimington,
Chesterfield.

TO POWER Ve
SUPPLY

R1(SEE TEST) P

R2 4-TkN

T0
LOAD

TR

4 LP{
OVERLOAD
INDICATOR
RLA "
0A8{

Fig. 2.

Circuit diagram of the power supply cut-out
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HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER
OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EASY CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses

14 tramnsistors including Silicon Transistors in the first

five stages on each channel resulting in even iower noise

level with improved eemsitivity. Integrated pre-mmp
with Bass, Treble and two Volumne Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speakers from 5 to 15 ohms. Compact design,
all parts supplied including drilledl metal work hlgh
quality ready drilled printed circuit board, at
front panel, knobs, wire, solder, nuts, holtsfno extras
to buy. Simple step by step instrucliom enable any
constructor to build an amplitier to be proud of. Briet
specification: Power output 14W r.ue.s. per channel into

5 obms. Frequency response ; 3B 12-30,000Hz.

Nensitivity better than 80mVinto 1M 2. Fullpower band-

width .- 8B 12-15,000Hz. Bass boost approx. to -1 1:4B.

Treble cut approx. to — 16dB.  Negative feedback 18dB

over main amp. Power requirements 33V at 1-0 amp.

Overall size —127 wide 87 deep 237 high.

Fully detailed 7-page construction manual and parts list

free with kit or send 18p plus large 8.A.E.

PRICES AMPLIFIER KIT. £1050 P. & P 1ap.
POWER PACK KIT, 23 P.& P.30p.
CABINET, P. & P. 30p.

(Post Free if all units purchased at same time). Full after

salea service. Also available ready bnilt and tested,

220-50. Post Free.

Note: The above amplifier is suilable for feeding lwo

nono sources into inpuis (e.g. mike, radio, twin record

decks, ete.) and will then provide wmixing and fading
facilities for medinm porwered Hi-Fi Discotheque use, efc.

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

Hize only 11§° 141" 17 " deep. Weight only 19 ozs.
Can replace cane upc.nl\orn in any application and is
particularly useful for thoge with limnited space. Extremely
rugged and shockproof. Operating temperature —20°F
to +175°F. Power handling 10 watts rms (20 watts
peak). Impedance & ohm only. Response 40 Hz—20 KHz,
Can be mounted on ceilings, walls, doors, under tables,
rte. and used with or without bafflc. S8end M.ALE. for full
details. Oniy £5:76 each. P. & P. 25p.

SPECIAL PURCHASE OF MANUFACTURER’S SUR-
PLUS! All Transistor F.M. tuner head withtwin A.M. Gang
incorporated. Beantifully engineered with precision geared
reduction drive. F.M. R.F. Transistor, oscillator/Mixer
amil fiest LF. stage (10.7 Me/s ontput) with optional AFC
connection. Built on printed circuit
panel and fully screened. Extremely
atable over range 88-108 Mc/s. Brand
new and pre-aligned. Hize 2}in H. x
1lin W. x 2}in D, For 6V D.C.
2.8mA. AM, Gang fitted with trun-
mers which can be connected to
standard A.M. aerial and_oscillator
circuits it required. LIMITED
NUMBER. Only £2-25 post free.
Connection details supplied.

HIGH GRADE COPPER LAMINATE BOARDS
Ex6x Lin. FIVEfor50p. P. & P.

PIANO KEY TYPE SWITCHES. K press buttons plus
1 cancel hutton. Each of the & sections containa 6 s.p.c.o.
(total 40 s.p.c.0.). Brand new—limited quantity only.
Original manufacturing cost £1-37!. QUR PRICE 75p.
P. & P. 13p (3 or more post free).

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral glow inotion. Suitable for nominal 470 ke/s.
LF. Rizeapprox.2 x 1 x lin. Only 43p, FP. & P. 13p.

HONEYWELL MICROSWITCHES 8/P. C/0. Push-button

action. Ralmg 250v.  AC at 15 ampa. Size approx,
1in. x tin. x 25p each. I. & P.jp (6 or more
post frec).

e —————————————————
TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass.  Extends from 6in. to approx. 221in.  Maximum
diameter fin. 25p each. P.& P.ip.

BRAND XEW MULTI-RATIO MAINS TRANSFORMERS,
Giving 13 alternatives, Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-% 0-35-40-60V  half
wave at 1 amp or 10-0-10, 20- 30 0-30V. at 2 amps

full wave,  Size 3inL - 85inW x 3inD. Price £1-75.
P. & P. 30p.
MAINS TRANSFORMER. For transistor power supplies.

Pri. 200/240V. Sec. 9-0 Y at 500mA. 70p. P. & P. 13p.
Pri. 200/240V . Hec. -12 at 1 amp. 88p. P. & P. 13p.
Pri. 200/240V. 8ec. 10 0-10 at 2 amp. £1-38, P. & P. 30p.
Tapped Primary 200-220-240V. Sec. 21-5V at 500mA.
63p. . & P. 13p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finigh enclosure with most
attractive Tygan-Vynair front. Size 164in high
«10}in widex5}” deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass uunit, two H.F.
tweeter units and crossover. Power handling 10W,
Available 3, 8 or 15 ohm impedance.

Our Price £8°40 ... o5

Also available in 8 ohm with EMI 13in x 8in. bass
speaker with parasitic tweeter. £6-50, Carr. 65p.

LOUDSPEAKER BARGAINS

3in 4 ohin §0p. P. & P. 13p. 5in 3 ohm 80p, P. & P. 15p.
7 X 4in 3 ohmn 21-05, P. & P. 20p. 10 X 6in 3 or 15 ohm
21:90, P. & P. 30p. E.M.1. 8 x 5in 3 ohm with high flux
magnet £1-62, P. & P. 20p. E.M.I. 13} x 8in 3 ochm with
high flux ceramic magnet £2-10 (15 ohm £2:25). P. & P.
30p. EM.L 13x8in, 3 or 8 or 15 ohm with two inhuilt
tweeters and crossover network £4-20. P. & P. 30p. E.M.1.
137~ 8" twin cone (parastatic tweeter) 8 ohm 22-25,
P. & P. 30p.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £§-50.
Guitar models: 25w £6-50. 35w £8-50. P. & P. 38p each.
EM.I. 3iin HEAVY DUTY TWEETERS, Powerful
ceramic magnet. Available in 3. 8 or 15 ohm 98p each.
P. & P. 13p.

12in “BA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 ochm, £1-88, P. & P. 30p.
35 ohm SPEAKERS 3°. ONLY 638p. P. & P. 13p.
VYNAIR & REXINE SPEAKERS & CABIRET FABRICS
app. 54 in. wide. Usually £1'75 yd., our price 75p yd.
length. P. & P. 15p (min. 1 yd.). 8.A.E. for samples.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching
imipedance 8-16 ohins. PRICE £2-85. P. & P. 15p.

SPECIAL PURCHASE !
SPEAKER CABINET FROM FAMOUS MAKER !

Beautifully made all-wooden construction cabinet
with medium . walput finish front, gold anodised
expanded alominium grille and dark sides, Approx,
sise overall 11}” high x 5” deep x 131~ wide at base.
Easily removable bafile cut ont for 8" speaker, Fibre
board back. Could accommodate amplifier or radio
together with speaker, An expensively made cabinet
at & give-away price.

LIMITED NUMBER ONLY £1-38 Post Pree.

DE LUXE STEREO AMPLIFIER

A.c. maios
200-240 volts.
Using heavy
duty fully
isolated
mains trans-
former with
full wave
rectitication
giving ade-
quate smoothing
with negligible hum.
Valve line up:—2x
ECL86 Triode Pentodes.
1 < EZ80 ag {ull wave rectifier. Two dual potentiometers
are provided for bass and treble contro!, giviog bass and
treble boost and cut. A dual volume control ja used.
Balance of the left and right hand chnnnels can be
adjusted by means of a separate *‘balanc control mted
at the rear of the chassis. Input sens
mately 300ni/v for full peak output of 4 watts per channel
(8 watts niono), into 3 ohm speakers. Fuli negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 11in. w x 4in. x.
Overall height including valveg Sin. Ready built and
tested to a high standard. Price £8:92. P. & P. 45p.

SINGLE HEADPHONE. With
Approx. 200 ohm.

aluminium headband,

26p. P.& P

High mm lnr desk or hand use.
ty, 93p. P.& P.8p.

HIGH IMPEDAKCE CRYSTAL STICK MIKES.

PRICE £1-05. P. & . 8p.

OUR

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size 13 1} iin.
Brand new — complete with instructions. Price
88p. P. & P.13p.

BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted mono t/o stylus and exrtridge
for LP/78, ONLY £1. P. & P. 8p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound maing transformer, ECC83, ELS4,
and rectifier. Separate Biass, Treble and Volume controle.
Complete with output transformer matched for 3 ohm
speaker.8ize 7in. w.,  3d.  6h. Ready built and tested.
PRICE 2375. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transtormer and speaker
ready to fit into cabinet below. PRICE £4-88. 7. & P.
50p.

DE LUXE QUALITY PORTABLE R/P CABINET MK I1
TUncut motor board size 14} 12in., clearance 2 in. below,
54in. above. Will take above amplifier and any B.8. . or
GARRARD changer or Single Player (except AT60 and
8P25). Size 18x 15 x8in. PRICE £3-88. P. & P. 50p.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS4s in push-puil.
Super reproduction
of both muasic and
speech, with negli-
gible hum. Separate
inpute for mike and
gram allow recorss
and announcements
to follow each other
TFully shrouded scciion wound output transformer to
match 3-130Q speaker and 2 independent volume controls
and separate basa and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ#B0 rectier. Siinple instruction booklet 13p (Free with
parts). All parts soid separately. ONLY £7-97. P. & P. 55p.
Also available ready built and tested complete with std.
input sockets, £8-97. P. & P. 55p.

4-SPEED RECORD PLAYER BARGAINS

Mains models. All brand new in maker's packing.
LATEST B.S.R, C109/A2l 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge 28-97. Carr. 50p.
With sterco cartridge £7-97. Carr. 50p.

SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. £5-78 complete. P, & P. 50p.

LATEST GARRARD MODELS. All types available 1025.
2025, 8P25, 3000, AT60. etc. 8.A.E. for Latest Prices !
PLINTH UNITS cut out for Garrard Modela 1025, 2025,
2000, 3000, 3500, etc. With rigld transparent plastic
cover. Special design enables above models to be used
with cover in position. Also suitable for housing ATG0
and 8P25. OUR I’RICFE 2575 complete. P. & P. 50p.

LATEST ACOS GP81/18C Mono Compatible Cartridge with

t/o stylus (or LP/FP/TR Universal mounting bracket.

21-50.P. & P

ACOS8 HI-G ‘émgle snled meno cartridge for LP & EP.

ONLY 50p. Post Fre

SONOTONE 9TAHC COHPATIBLE STEREQ CARTRIDGE

'1‘/0 stylus. Diamond Stereo LP and Sapphire 78. ONLY
50. P. & P. 10p.

Also available fitted with twin Diamond T/O stylus for

Stereo LP. ONLY 23, P. & P. 10p,

LATEST RONETTE T/0 8uno Compluble Cartridge for

EP/LP/8tereo/78. 21-83, P. 0p.

LATEST RONETTE T,0 Hono Compnnble Cartridge for

EP/LP/78 mono or sterco records on mono equipment.

21-50, P. & P. 10p.

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Hi-Ii reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7§in w.: 4in.d. »
4iin. b. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
- former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving baes and treble lift and
cut. Negative fcedback line. Output 4} watts. ¥ront
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 24-78. P. & P. 35p.

HSL “FOUR"” AMPLIFIER KIT. Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Com pletc set of parts, etc. 23-88. P. & P. 40p.

HARVERSON’S SUPER MONO AMPLIFIER

A super guality gram amplifier using a double wound fully

isolated mains transformer, rectifier and ECL82 triode

pentode valve as audio amplifier and power output stage.
d 3 ohms. OQutput approx. watts. Volume

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched pair) 78p; V15/10p, 50p; OC71 26p; OC76 30p;
AF117 18p; 2G339 (NPN) 15p.

Bet of Mullard 6 transistors QOC44, 2—0C45, ACI28D,
matched pair ACI28 £1-25; ORP12 Cadmium Sulphide
Cell 53p.  All post free.

and tone controls. Chasgis size only 7in. wide % 3in. deep »
6in. bigh overall. AC maina 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.

ROCK BOTTOM 2275 P.:%DP.

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.

A fero minulcr from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 . o1-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

oUR
BARGAIN PRICE
(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.KE. ONLY.
P. & P. ON ovnmu ORDERS
CHARGED EXTRA
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FULLY TESTED AND MARKED
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PACKS OF YOUR OWN CHOICE UP TO

THE VALUE OF 50p WITH ORDERS
OVER £4

l

LIMITED
CLEARANCE LINES

TO MAKE ROOM FOR NEW STOCK

OC7}, OCT2 transistors unmarked fully tested 5p.
TIC45 thyristors -6 amp 60V fully marked and
tested Texas plastic type {5p.
CRS25/025 Thyristors 25 amp 25V 25p.
1.C's fully marked and tested by AEl.
Flip flops 50p.

709C linear amp TO-5 can 50p.

| watt zener diodes 7-5V, 6-8Y, 24V, 27V, 30V and
43V 5p each.

OA47 gold bonded diodes 3p.

Gates 28p.

COLOUR T.V. LINE OUTPUT
TRANSFORMERS

Designed to give 25kV when used with PL509
and PY500 valves. As removed from colour
receivers at the factory. .

ONLY £1 each

post and pocking 23p.

NEW TESTED AND GUARANTEED PAKS

4 50p

B79 4 sop
Reed Switches, mixed types C(

se! lo large and small 56P

Photo Cells, Sun Batteries.
0:3 to 05V, 0°5 to 2mA.
IN4007 Sil. Rec. diodes,
1,000 PIV lamp plastic

SPECIAL LINE
| AMP Bridge rectifiers #in Square
100 PIV.=2Sp. 400 PIV.=37p. 800 PIV =50p.

[PLC3 (AL cosaosargonoezszoroz=a

Complementary Set.
NPN/PNP Germ. Trans.

....13p

PAIR

BUMPER BUNDLES
These parcels contain all types of surplus elec-
tronic components, printed panels, switches,
potentiometers, transistors and diodes, etc.
2 LBs IN WEIGHT FoR £l
Post and packing 25p.

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE ““ A " PNP Silicon alloy, metal TO-5 can. 25300 type, direct replacement for the OC200/203 range.

T .
and 2N4059/62 range.

TYPE “ E ' PNP Germanium AF or RF—please state on order.

YPE " B " PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N3702/3

Fully marked and tested.

TYPE ' F** NPN Silicon plastic encapsulation, low noise amplifier of the 2N3708, 9, 10, I .

ANNOUNCING THE OPENING OF
OUR ENTIRELY NEW CASH AND
CARRY DEPARTMENT, ON THE
SPOT SALES OF ALL CATALOGUED
ITEMS, PLUS MANY OTHER LINES

OF INTEREST
Reductions for

buying
welcome.

bulk
manufactures

These are but a few
examples. OC44, OC45,
0C82, OCI39, IN4007
all at 8p.

IN400] at 4p, IN4004 at
S5p, IN4006 at 6p,
minimum quantity 500,

Semiconductor Super-
market of the South

- s East.

NEW UVNMiARKED UNTESTED PAKS
B66 Iso Germanium Diodes sop

Min. glass type
B8l Trans. manufacturers’ rejects
200 i types NPN, PNP, Sil. and 50P

Germ.
B64 |00 Silicon Diodes DO-7 glass
B2 50
B8S 50 Sil. Trans. NPN, PNP,

equiv. to OC200/1,

2NT706A, BSYISA, etc.

7 Watt Zener Diodes

"~ Mixed volts, 1} watt Zeners. EQ)r
25 Top hat type soP

MAT Series " alloy *’ pnp
3 Transistors soP

equiv. to OA200, OA202
Sil. Diodes sub. min.
IN914 and IN9I16 types
860
|o Mixed Voltages
He 40 250mW. Zener Diodes
DO.7 Min. Glass Type
750mA. Mixed volts
8 Experimenters’ Pak of
Integrated Circuits. Data
supplied
20 BY126/7 Type Silicon

Rectifiers, | amp plastic.
Mixed volts.

36 -Top Hat ;ilicon?ec(i‘ﬁen—, o _soﬁ

50p
e

B99 Mixed Capacitors. Postage 13p. B
200 Apprhox. quantity, counted by SOP
weight

Mixed Resistors. Postage 10p. sop

H250
HT 40

Approx. quantity, counted by
weight -
Wirewound Resistors, Mixed
types and values. Postage 8p
4 BY 127 Sil. Recs.
1000 PIV. | amp. plastic
2 OCP71_Light Sensitive
i Photo Transistor
~ 20 NKTI55/259 Germ. diodes,
brand new stock clearance
Io OCT71/75 uncoded black glass
type PNP Germ.
'o OCB81/81D uncoded whice
g glass type PNP Germ.
20 ©C200/1/2/3 PNP Silicon
_unwc_qded TO-Scan
20 OA47 gold bonded diodes
coded MC52

50p
50p
50p
50p
50p

F.E.T. PRICE BREAKTHROUGH ! ! !

This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excellent
replacement for the 2N3819.

Data sheet supplied with device.

1-10 30p each, 10-50 25p each, 50
20p each.

Make a Rev, Counter for your Car. The
‘TACHO BLOCK'. This encapsulated
block will turn any 0-1mA meter into a

linear and accurate rev.
counter for any car. each

FREE CATALOGUE AND LISTS

for:—

ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 50p CASH WITH
ORDER PLEASE. Add 10p post and
packing per order. OVERSEAS ADD
EXTRA FOR AIRMAIL.

8 FOR

P.O. RELAYS
£1

Various Contacts and Coil
Resistances. No individual
selection. Post & Packing 25p

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS
BIHPRE-PAK LY 0 S e > o
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PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

EXPERIMENTER'S BOARD

The 'Chequerboard system by Cir-
cuit Integration Ltd comprises a
series of patchboards and com-
ponent carriers designed to facilitate
the design, construction and prov-
ing of logic systems.

The patchboards, which can
accommodate from 12 up to 48 14-
pin carriers according to size, con-
sist of a series of sockets on %in
centres into which the carriers are
plugged. The arrangement of these
sockets is such that each pin of the
carrier has two further sockets
connected to it, so that intercon-
nections can be made with the

patchcords provided.

plain carrier enables units to be con-
structed from discrete components.
A very good point is that provision
is made on each carrier for decoup-
ling the supply lines.

The system also includes a num-
ber of pre-wired modules which
include a switch unit, a pulse
generator, an indicator unit with
three filament lamps, and several
TTL gates and flip-flops. It would
perhaps be less confusing if the
indicator unit followed the normal
positive logic convention, i.e. lamp
ON for a positive, rather than a
zero, input level.

The complete system has been
well designed and certainly makes
the wiring-up of a prototype logic
circuit a very simple and rapid
operation. The totally enclosed
and very rugged construction will
commend it to industrial and edu-
cational applications, although the
price will probably put it out of
the reach of all but the most
dedicated amateur.

Full details and price list for the
Chequerboard system is available
from Circuit Integration Ltd., Canal
Street, Runcorn, Cheshire.

SUPER 1.C.

After two highly successful years,
the. Sinclair IC-10 integrated circuit

With the addition of very few
external resistors and capacitors the
Super IC-12 makes a complete high
fidelity audio amplifier suitable for
use with pick-up or f.m. tuner. For
more elaborate systems it can be
used in conjunction with modules
from the Project 60 Range.

Each Super IC-12 is supplied with
a_comprehensive Manual giving full
circuit and wiring diagrams for
numerous  applications  including
high fidelity amplifiers. car radios,
and oscillators.

The price of the Super IC-12 is
£298 including a printed circuit
board for mounting.

STYLUS BALANCE

Calibrated in 4 gram divisions, the
Bib Model 32 stylus balance is
claimed to be the first balance
designed for determining the pres-
sures of modern cartridges.

It has a non-magnetic base
mounted on foam plastic and the
crossbar of the beam has recesses
which are mounted on a pair of
pivot points. The end of the
pivot boom has a red rubber insert
on to which the pick-up stylus has
to be lowered.

The price of the Bib model 32
stylus balance is £1:80 and as the
balance  will only be used
occasionally, it is packed in a
robust plastics case.

Chequerb%&rcun Integra-

tion *':

e

IC-12 marketed by Sinclair -Radio-
nics

Bib Model 32 stylus balance from
Multicore Solders

Power is conveyed to each carrier
through two special pins which
engage in further rows of bussed
sockets, placed so that the carriers
cannot be inserted the wrong way
round. The power busses are wired
to sockets on the side of the patch-
board so ¢hat connection may be
made to a suitable power supply.

Although the emphasis is ‘clearly
on digital circuits, one of the
patchboards has an extra row of
bussed sockets which allows for the
provision of the +, 0, — supplies
required by many linear circuits.

A ¢wide variety of 14 and 16-pin
carriers is available. The 14 and
16-pin DIL, 8 and 10-pin TOS, and
flat-pack i.c.’s can all be accom-
modated, either by soldering to a
blank carrier or, more usefully, by
plugging into carriers which have
the appropriate sockets on them. A
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amplifier has had to give way to
a successor.

Designated the Super 1C-12 it has
all the virtues of the original IC-10
but with the following improve-
ments:  greater output; lower
quiescent consumption; works on
any voltage from 6 to 28V, without
adjustment; full output into 3, 4, 5
or 8 ohms and a specially designed
built-in heatsink.

The output claiméd is 6W r.m.s.
continuous (12 watts peak). Fre-
quency response is quoted as 5SHz
to '100kHz +1dB. The total har-
monic - distortion is claimed to be
less than 1 per cent (typically 01
per cent) at all output powers and
all frequencies in the audio band.
The quiescent current stated is
8mA at 28V. Input impedance is
250 kilohms nominal and the load
impedance is 3 to 150hms.

LITERATURE
A comprehensive publication on

Stroboscopes is available from
Dawe Instruments. Written by
W. V. Richings, the Company’s

Technical Director, it describes the
basic principles of stroboscopy and
the various stroboscopic devices,
with particular ‘'emphasis on the
modern electronic stroboscope using
a high-power discharge lamp.

The design criteria and technical
features of stroboscopes are dis-
cussed and details are given of
accessories and typical applications.

It provides a guide to the subject
for technicians, production person-
nel and students. It is available free
on request from: Dawe Instruments
Ltd, Concord Road, Western
Avenue London, W3 0SD.
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A. J. Ewins

ANY home constructors must have required a

fully variable, d.c. low voltage supply when
experimenting with electronic circuits. One solution
is, of course, to construct a fully variable, mains
powered, stabilised power supply. However, there
are the odd number of occasions when a mains
supply is not available und a battery is the only
source of power. With this in mind, the author has
designed a self-powered, electronic, voltage stabilising
control unit, the design and construction details of
_which are given in this article.

The stabiliser can accept input voltages of up to
85 volts d.c. (depending on the output voltage set-
ting) and provide a fully variable stabilised output
voltage from 0 to 30 volts d.c. at up to 250mA

Fully variable, self contained,
low voltage, d.c. stabiliser.

LISER

load current. To obtain a stabilised output voltage
the input voltage must exceed the required level by
2 volts. The stabiliser draws virtually no current
from the external supply and is completely self-
contained. Automatic current limiting is built into
the unit and can be set to any one of five values,
namely, 10, 25, 50, 100 or 250mA.

By connecting a resistor across the output ter-
minals, a constant current is available between the
external voltage supply and the input terminals of
the stabiliser. The vulue of the constant current is
determined by the value of the load resistor and the
output voltage setting of the unit. It can be set to
any value from 250#A to 250mA.

Ay i
+V, I+, =V
s W _ ( 15200) b—.——-‘
|
-ve |
TR3 UNREGULATED nl
VOLTAGE INPUT
% DIFF. AMP. tve
s TR2 sTaBiLisED |
CURRENT h@)
Ay DIFF, AMP. DUTRU l
1
= TR &
Iy
R1 |
$ AA—4 |
|
|
Re |
y 3 R2 I
SN
ov (I'L+Iv+[b‘) +ve
o =3
-y (K +7y)
o,

Fig. I. Block diagram showing fundamental stabiliser
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PRINCIPLE OF OPERATION

The complete circuit diagram of the unit is shown
in Fig. 2. In order to understand the operation of
the circuit it is shown in simplified, block diagra-
matic form in Fig. 1. The output voltage of the unit
is determined by the values of V,, R,, and R, and
is equal to, V, = V,.R,/R,, since both inputs to
the voltage differential amplifier will be zero volts
when the output is stabilised and thus, /, = V /R,
= V,/R,. The output voltage, V,, is directly propor-
tional to R, if both V. and R, are kept constant.
Keeping V. and R, constant has the advantage of
maintaining the seasing current, /., constant for all
values of the output voltage.

VOLTAGE STABILISER_ CONTROL UNIT

SPECIFICATION ...

Stabilised Voltage Output: 0 to 30 volts in
switched steps of 2:5 volts, plus 0 to 2-5 volts,
fully variable. Input voitage must be between
2 and 55V in excess of output level required.

Constant Current Capability: 250¢A to
250mA, continuously variable.

Current Limiting: Fiveranges: 10,25, 50, 100
and 250mA.

Accuracy of Output Setting: | per cent on
all switched voltage ranges.

Stabilised Voltage Stability:
(a) +0-1 per cent for variations in the input
voltage of from 2 to 35 volts in excess of the
output voltage.
(b) +0-1 per cent for variations in the exter-
nal load from 0 to 250 mA.
(c) £ per cent for normal room temperature
variations
(d) --0-1 per cent for variations of 410 per
cent of the unit's internal battery supply
voltages.

Output Impedance: Less than 0-03 ohms over
audio frequency range (No current limiting).

Ripple Voltage: Less than 2mV peak-to-peak on
full load (when used with a full-wave rectified
unregulated supply of 35 volts output).
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Providing the output current is below its limiting
value, the output voltage is stabilised and the current
flowing into the buse of TR3 is controlled by the
voltage differential amplifier. (Both the voltage and
current differential amplifiers are in fact voltage
differential amplifiers; the words ‘*voltage” and
“current” are used to describe the function that the
corresponding differential amplifiers control, i.e. the
“voltage™ differential amplifier controls the output
voltage and the “current” differential amplifier con-
trols the limiting current).

When the output current nears its limiting value,
the voltage developed across R, nears the reference
voltage level fed to the current differential amplifier,
which is equal to V,.R2/(Rl + R2). The result of
this is that current is drawn away from the base of
TR3 by the current differential amplifier thus reduc-
ing the output voltage in order to maintain a con-
stant current through R.

When completely current limiting the current
differential amplifier has full control over the current
flowing into the base of TR3, the voltage ucross R.
is stabilised at a value equal to V.R2/(R1 + R2)
and the current flowing through R, is maintained at
a constant value equal to V.R2/(Rl1 + R2)R.
Because the currents /,,, and /, are flowing through
R, in addition to the load current, /,, the output
current in the limiting condition is given by the
expression :

4, =V, R2/R.(RI + R2) — [, — I,

Now, the current flowing through R. is also equal
to the emitter current of TR1, /,,, which is equal to
(8, + 1.1, where B, is the current gain of TRI.
Thus 7, = 1.,/($3, + 1)and /|, becomes:

I, = B.V.R2/R. (Rl + R2) (B, + 1) — I,

Thus, providing 8, is very much greater than one,
1, is approximately equal to:

V.R2/R.(RI + R2) — I,

Current /. has a maximum value of V', /R, when the
output voltage is stabilised (designed to be 250:1A)
and will have a value of approximately V,/R, when
the output voltage is reduced to a value V, due to
current limiting.

GENERAL CIRCUIT DESCRIPTION

Returning now to Fig. 2 it will be seen that tran-
sistors TR2 and TR3 form the voltage differential
amplifier in a conventional long-tailed pair circuit.
Transistors TRS and TR6 form the current differen-
tial amplifier, again in a conventional long-tailed
pair circuit. Matched pairs of 2N3707's are used
for the two differential amplifiers but virtually any
pairs of npn silicon transistors with a current gain
of greater than 100 at a collector current of 100:A
will do.

The common collector load of transistors TR3
and TR6 is made to appear very high by employing
a constant current source provided by TR4. The
emitter resistor of TR4 and the Zener diode, DI,
determine the value of this constant current which
is designed to be 100:A.

When the output voltage is stabilised (i.e, no
current limiting) transistor TR6 is cut-off since ijts
base voltage is below the value of the base voltage
of TRS5 with the result that all of the 100#A constant
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current, except that which flows into the base of
TR7, flows through the collector of TR3. Any
change in output voltage is inversely reflected at the
base of TR2. A drop in the output voltage raises the
voltage at the base of TR2 above zero and hence
raises its emitter voltage. As the base of TR3 is
connected to the zero volt line, by way of R20, a
rise in its emitter voltage starts to cut the transistor
off directing more of its collector current into the
base of TR7. This in turn increases the current into
the buses of . TR8 and the series regulator, TRY,
reducing TR9's effective resistance and therefore the
voltage dropped across it. The output voltage is thus
restored to its original stable value.

When the current through the emitter resistor of
TRY reaches the limiting value the voltage at the
base of TR6 equals or nears that at the base of TRS
with the result that TR6 starts to conduct, drawing
some of the current away from the base of TR7.
When this starts to happen the output voltage drops,
TR3 starts to cut-off and the 100#A constant current
supplied by TR4 comes under the control of TR6.
Any variation in the current flowing through the
emitter resistor now controls the amount of current
flowing into the base of TR7 and hence the current
through TRY emitter resistor. The output voltage is
therefore automatically adjusted to maintain a con-
stant current through TR9 emitter resistor.

REFERENCE VOLTAGE
The reference voltage circuit consists of D1, TR,

R12, R13, and D2. The transistor, TR, is fed with ’

@ stable voltage at its base by DI. The emitter
resistor (R13) determines the values of the emitter
and collector currents of TR1. Zener diode D2 is
in the collector line of TR 1 and, since all the currents
flowing away from the junction of TR1 and D2 are
constant, the current through D2 will also be con-
stant. Thus a stable reference voltage is maintained.
Transistor TR1 is a silicon pnp transistor operat-
ing at a collector current of nearly 5mA. The
2N4289 type specified is entirely suitable in this
position, but any pnp silicon type with a current
gain of the order of 100 at SmA collector current
will be equally suitable.

The silicon diodes, D3 and D4, protect the base
of TR2 from any large voltage swings. D2 also
prevents the base of TR2 from going more than
0:6 volts positive when current limiting takes place.
Any low current type of silicon diode is suitable
in these positions.

REMAINING COMPONENT FUNCTIONS

The 0:47#F capacitor, C2, in parallel with the
resistors around S2 and VR2, effectively increases
the loop gain of the stabiliser to alternating voltages
at the output, with the result that the ripple content
is reduced as is the output impedance of the unit.

The 0-001xF capacitor, C3, and the 22 kilohm
resistor. R19, connected in series between the col-
lector and base of TR3 reduce the loop gain of the
amplifier at high frequencies and prevent instability
that would otherwise occur.

The reference voltage for the current differential
amplifier is derived from D2 by a potentiometer net-
work consisting of R21, R22 and VR3. The current
limiting ranges are set to their correct values by
adjustment of VR3. .

566

The resistor Ry referred to in Fig. 1 becomes R14
and VRI1 in Fig. 2. The output voltage ranges are
set accurately by adjustment of VR1.

The total consumption of the 9V positive rail is
approximately 11mA. Two 4:5V pocket lamp bat-
teries (No. 1289) were chosen for this supply rail
because of their large capacity and convenient size.

The total consumption of the 9V negative rail is
less than ImA. A 9V (PP3) battery was chosen for
this supply rail because of its small size and adequate
capacity.

A 4-pole, 3-way rotary switch (S1) switches the
unit on and off. One pole (S1d) is used to control
the external supply and the remaining three poles

COMPONENTS . . .

Resistors
RI-RI1 10kQ—see text (11 off)
R12 -1k R23 2kQ
R13 510Q R24 16k
R14 16k R25 47kQ
RI5 680Q R26 100k}
Ri16 20kQ R27 100kQ
R17 43kQ R28 4Q (see text)
RI8 24kQ R29 10Q
RI9 22kQ R30 20Q
R20 6800 R3I 400 (see text)
R21 16kQ R32 100Q
R22 5-1kQ Rs see text

All + 5% W, carbon high stabs.

Capacitors
C!  10uF elect. 12V
C2 0-47uF polyester
C3  0-001uF polyester
C4  |0uF elect. 12V
C5 SOuF elect. 100V
C6 O luF polyester 250V
C7 |0uF elect. 12V

Potentiometers
VRI 5k skeleton preset
VR2 10kQ wire wound
VR3 5k skeleton preset

Semiconductors
TRI 2N4289
TR2, 3 2N3707 (matched pair)
TR4 2N4058
TRS, 6 2N3707 (matched pair)
TR7 2N3707
TR8 BC168
TR9 B5041
D! 3V, 400mW Zener diode
D2 4.7V, 400mW Zener diode
D3, 4 any good low current silicon diode (2 off)

Miscellaneous

Ml 25mA moving coil meter (24in diameter case)

S| 4 pole 3 way rotary switch

S2 Single pole 12 way rotary switch

S3 4 pole 5 way rotary switch (only 3 poles used)

SKI, SK4 Red screw terminals (2 off)

SK2, SK3 Black screw terminals (2 off)

BYI, BY2 No. 1289 44V battery (2 off)

BY2 PP3, 9V battery

Veroboard 5¢in > 2in > 0-15in matrix

Die-cast box 6}in x 4}in X 2¢in

4B.A. fixings, connecting wire, knobs for VR2, S| to
S$3, material for battery fixing.
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connect the unit to the two internal batteries. In the
first position of the switch all supplies are discon-
‘nected. In the second position the unit is switched
on and in the third position the external supply is
connected in addition to the internal batteries. This
arrangement ensures that the unit is operating before
the external supply is connected.

RANGE SWITCHING

The sensing current, /, (see Fig. 1) is designed to
be 250:A, which gives a value for R, of 4 kilohms
per volt. The maximum output from the unit is
30 volts giving a total resistance for R, of 120 kil-
onhms. A 10 kilohm wire-wound control (VR2) pro-
vides 0 to 2:5 volts fully variable and a iwelve posi-
tion rotary switch (S2), switching in successively

R6

eleven 10 kilohm fixed resistors (Rt to R11), provides
0 to 27-5 volts in 2-5 volt steps. The rotary switch
used for this operation is a single-pole 12-way wafer
type. Eleven 10 kilohm fixed resistors are required
for the construction of the switched ranges: | per
cent, high-stability types could be used, but they are
invariably large and expensive. The author found
it more convenient, and cheaper, to use I watt, 5 per
cent, high-stabs. of 11 kilohms in value and shunt
them, as required, with 5 per cent resistors of values
100 kilohms, 200 kilohms, 390 kilohms and
820 kilohms. This method enables them to be
matched to the value of the wire-wound control
which is unlikely to be within | per cent of its
nominal value.

Next month: construction details

R7 [0 0 0)2n4z89
RS et Fig. 2. Complete circuit diagram
R s ¢ b a3ty of the voltage stabiliser
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IN Part I we considered the theoretical aspects of

XEE's operational characteristi¢s. This month, in
the second and final part, we lebk at the system
logic, construct the animal and perform the various
tests.

RANDOM CONTROL SYSTEM

Since our noise source produces spikes having a
high occurrence rate, it is necessary ‘to perform
some processing before they can be usefully
employed. The concept behind the scheme used
here is quite a simple one (see. Fig. 6) which shows
the basic principle). Noise pulses are fed con-
tinuously to the NAND gate, and the clock periodically
“lets a few through" to operate the counter.

In the durations between clock pulses, the counter
remains in the state previously set by the pulses
occurring during the last clock period. It is at such
times the counter can be "read™ and so provide the
required control information for the rest of the
animal. It will be seen now that the occurrence rate
of the noise pulses in no way affects the rate at
which the random control data appears.

PART 2

An animal approximation utilising
integrated circuits to process
optical and tactile sensing
together with a random control

to give reasonably lifelike responses

By G. Brown
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Fig. 6. Basic principle of the noise processing

The principle is thus one of “throw the dice—look
at the result—use the information”, and so on.
Indeed, a set-up of this type might usefully be
employed in a dice throwing machine or, perhaps,
a reaction-analyser.

NOISE PROCESSING

The general idea is shown in Fig. 6, but in prac-
tice the system is a little different. In Fig. 5 we
see that because JK flip-flops are used we are able
to take advantage of the JK function for gating pur-
poses. Hence the effect of the noise pulses at the
clock input to the starboard control flip-flop will
only be valid at times when the clock applies a logi-
cal | at both the J and K inputs.

A clearer picture of what happens can be seen
from the waveforms given in Fig. 7. From these
waveforms it can be seen that during every clock
pulse, or “window™, the counter represented by the
starboard and port flip-flops can be cycled many
times before it finally comes to a stop. However,
the important point to note is that this operation
occurs quite randomly and hence the counter, fol-
lowing a clock period, can be set to any one of its
several possible states.

July 1971
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Fig. 7. Waveforms associated with random control system

The random control system has control, e'!th_er
directly or indirectly, over all gating functions within
XEE. ~Since this information is derived from the
Q and Q terminals of the flip-flops, the control is
complimentary.

REVERSE GATING

The direction of rotation of the motors is depen-
dent on the outputs at the starboard and port reverse
gates. For forward rotation, the inputs to the par-
ticular gate must all be at logical I (output goes to 0).
If both gates are in this condition, the animal will
drive forward; if only one gate is producing a 0,
the animal will turn either right or left. )

If any input to the gates is taken to logical O,
the output will change to a I, with the result that
the corresponding motor will reverse. Both gates in
this condition result in reverse drive of the animal.

INHIBIT REVERSE GATING )

Inhibit reverse gating is provided by gates G2 and
G3 (IC4); it is part of the stop function and serves
to inhibit any reverse command given by the con-
trol flip-flops at such times. It is also included to
ensure that correct homing on to light sources is
provided when ithe optical sensors are stimulated
(this only applies under conditions which will be
mentioned later).

STOP GATING

The stop function, overriding all other functions,
is available through the agency of gate G3 (ICl).
If both its inputs are at logical 1 then the output is
at 0, with the result that all motor supplies are
disconnected and the animal stops. If, on the other
hand, either or both inputs are at 0, then the output
will be 1, permitting resumption of motor operation.
The stop gate also controls the inputs to the inhibit
gates to ensure that under stop conditions all muscle
control relays are de-energised and consequently
current in this area is reduced to a minimum.
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Fig. 8. Waveforms associated with load sensing and
reversing bistable

AVOIDANCE FUNCTION

Application of any load exceeding a given period
of time or amplitude will result in the avoidance
routine being elicited. This amounts to the animal
reversing for a short while then reverting to what-
ever the random system has currently set. The
routine might thus be: reverse and turn left, or right,
or stop. Whenever the Schmitt trigger is fired, a
negative-going pulse sets the reversing bistable
which simultaneously applies a 0 to one input of
the reverse gates. Both gates thus return a 1 to
the muscle control circuits, and XEE moves back-
wards.

The duration of the reversing mode is determined
by the time interval from when it began, to when
the clock pulse arrives to reset the reversing bistable.
This will always be random, and can never exceed
a complete clock period; take a look at Fig 8,
which indicates the type of relationships that can
occur between clock and load sensing pulses.

For operation of the reversing bistable it is con-
venient to think of it being first reset by the clock.
Since, at the clock pulse, a 0 is fed to G2 (IC5) its
output will go to logical 1. As a result, Gl (IC5)
will have one input at the same level, and because
its other input is connected to a capacitor (Cl1),
this too is effectively at 1; the output from this gate
is thus 0. Due to the cross-coupling between the
gates, G2 (1CS) will have one input held at 0 by
the output from G1 (ICS). The bistable will remain
in this state unless a pulse arrives from the Schmitt;
if this occurs, a 0 will be effectively applied to one
input of G1 (ICS) whose output will go to |. As a
consequence, both the inputs of G2 (IC5) will then
be at logical 1 and its output will go to 0. Again,
due to the cross-coupling, this state will exist until
the clock pulse arrives to reset the bistable.




OPTICAL SENSE AND RANDOM
FUNCTION

For simplicity, the optical sensors do not boast
any lens system, although, of course, there is abso-
lutely no reason why this kind of sophistication
should not be included if the constructor wishes.

The way in which the optical sense operates will
depend on whether direct sensing is used, or whether
the constructor chooses to permit some degree of
random control. Since operation of this section of
XEE is more easily understood by reference to the
direct sensing arrangement, we will consider this
first.

DIRECT SENSING

For this form of sensing, the connections to the
input gating marked with an asterisk in Fig. 5, are
disconnected. The gates, however, must be left con-
nected in all other aspects otherwise the logic will
be affected.

Under dark conditions, when neither of the
sensors are illuminated, the animal will be under
the control of the random system; it will be either
turning in one direction or another, or driving for-
ward. If, say, the starboard sensor is Hluminated,
a logical 0 will appear at the output of the star-
board input gateing which will be applied to the
inputs of the starboard reverse gate and the inhibit
port reverse gate. The former gate will thus show
an output of 1 and so cause motor MOI to go into
reverse drive. At the same time, the inhibit port
reverse gate's output will be 1, and, provided the
remaining inputs to the port reverse gate are also
at 1, the additional input will ensure that a 0, and
hence forward drive, is established for MQO2,

This complementary control over both channels is
necessary because, ostensibly, there could be a
counter command from the random control system
to the opposite channel, when, in fact, no optical
input was present on that side.

A similar regime will be operative if only the
other sensor is stimulated. If both channels are
active, though, the effects of the inhibit gates will
be nullified, since the reverse gates will each have
a 0 on at least one of their inputs, causing them to
both return outputs of 1 resulting in XEE driving
backwards.

Simultaneous ilumination of both sensors is fairly
rare, but can be an obvious embarrassment because
when it happens XEE will continue its backing
routine (up walls, if need be!) until the source of
light is removed. A way of overcoming this diffi-
culty is discussed later.

An important aspect of the optical sense is that
a form of homing function is permitted. Take the
case where light has fallen on the starboard sensor;
this will cause a turn to the right. In doing so, the
machine will move this sensor away from the source
of illumination, but this will also result in the port
sensor being brought in to line with the source.
If this occurs, the animal will turn left, and so on.
Under these conditions XEE thus performs a kind
of “serpentine” movement until it is fairly close to
the light, when it will suddenly veer off to the left
or right.

RANDOM CONTROL

If the inputs to G2 (IC1) and G3 (IC7) are left con-
nected to the starboard and port control flip-flops,
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the optical sense displays quite different charac-
teristics. One interesting point is that XEE no longer
shows quité the same zest for mounting walls when
in the reverse mode!

Optical ‘sensing under random control permits
XEE to extricate itself from powerful light sources.
This is achieved by means of the control over the
input gates. As a consequence, even though an
input may be present at either of the sensors, unless
the relevant gate is in receipt of a 1| from its
associated flip-flop, the input will be ineffective.

XEE can therefore (apparently) make up its own
mind about what it does, and does not, wish to look
at! This does of course mean that in this mode of
operation XEE is now free of the fetters that most
moths seem unable to shake off.

CONSTRUCTION

An illustration of the general wiring scheme for
the main circuit board is given in Fig. 9. This shows
the wiring and layout on Veroboard. Additional,
simpler boards which are involved with the muscle
control circuits are shown in Fig. 10.

The main board must be drilled in accordance
with the chassis holes shown in Fig. 11. The two
smaller boards must be cut to the sizes given in the
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Fig. 9. Layout and wiring of the circuit board

components list, All components are mounted by
means of their leads; breaks in the copper strips
“must be made before the associated components are
fitted. It is most important to make sure that the
complete width of the relevant copper strip is cut
through.

Do not fix the photo-sensors until last since they,

..almost always, are blessed with thin leads which with
little. doubt will break  off if “man-handled” too
frequently!

Mounting of the integrated circuits is best done
first; the job is not a particularly difficult one, but
it is essential that care be taken to ensure that every
one of “the 14 leads in each ILC. go through
the holes.in the circuit board. Attenticn is drawn to
this fact because it is easy to think that all the
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leads are poking through the board, when in reality
they are not. The trick, if there is one, in fitting the
I.C’s is to ease the seven leads on one side through
first, then, with the aid of the three fingers of one
hand placed in-line against the edge of the remaining
pins, gently locate and press them through the
relevant holes. As each LC. is fitted in this way it is
advisable to solder it in place, lest it falls out as the
next one is being attached.

Wiring of the circuit boards, and interconnections
between them, should be done with thin plastic
covered wire. Since the pitch of the holes in the
boards is small, the copper lands are necessarily close
together and without care it is extremely easy to
make accidental bridge-overs. Such errors should be
looked for prior to connecting any supplies.
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RELAY

CONNECTIONS

Nylon

Spur Gears

1A ~Hole Vg dia
B —Holes Y33 dia
A1l other holes 484 clear

Drive wheel and
gear train mounting

~

Fig. 1l. Chassis details

Fig. 10. General layout of XEE
and muscle control circuit wiring

plate

Printed circuit

board bonded

to top of relay

e
PR
§ ot
L4
572

6 Drive Wheel
ICS (20ff) 2dia

In case of difficulty in obtaining the
specified relays, any miniature d.p.d.t.
refay of the correct voltage, and having
a resistance of more than 500 ohm, may
be wused; although it may prove
necessary to mount substitute types
on top of the chassis near the batteries.

O = !

« P

VS

& Sponge rubber Tri whee! 2'dia
. \\ secured with 4BA fixing to
have castoring effect in operation
6BA fixings
secure relays
to Chassis

Light dependent resistor (20ff)
epoxied to Component Board
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LOAD SENSOR
The load sensor, as we previously discussed,

employs a reed switch. This is of the 1 inch variety

and must have approximately 16 turns of 26 s.w.g.
enamel or cotton covered wire wrapped around its
middle. The winding should take the form of two
eight-turn layers.

During the initial testing the coil will be firmly
cemented to the glass envelope of the reed switch,
but at this stage the free wire ends to the coil need
only be gently twisted together to keep everything
from unravelling. An illustration of the complete
sensor is shown in Fig. 10.

OPTICAL SENSORS

The two Ld.r.'s (X1 and X2) should be mounted
so that when the board is in position they face
forward. If a “body” is to be made for XEE these
sensors can be incorporated in the front. Once the
1d.r.’s have been connected-up, an Araldite “fillet”
should be made between them and the circuit-board.
To ensure a good bond, the board should be
roughened with a piece of emery paper just at the
places of contact with the epoxy resin.

INITIAL TESTING

Just before testing, give the boards a visual inspec-
tion to make absolutely certain that no dry joints,
bridge-overs, or wiring errors exist. The muscle con-
trol boards will not need to be checked out now,
but will be tested in conjunction with the relays later.
Connect points “b™ and “c” on the main circuit-
board to an 180 volt d.c. source; “b™ must go to
positive, and “c” to the negative. While performing
the tests make sure to keep the optical sensors clear
from any direct sunlight which could cause
ambiguous results.

RANDOM CONTROL SYSTEM

Connect a voltmeter (set to a range which will
measure 6:0V) between earth and pin 13 of the star-
board control flip-flop (1C2), and check that approxi-
mately every second or so there is a brief flicker
shown by the meter. This will be the indication if
the clock is functioning correctly. Now disconnect
the lead from pin 13 and connect it to pin 10 (IC2).
The meter reading should be either a steady 6:0V
(logical 1), or very nearly zero (logical 0) this
indication should be interrupted about every second
by the effect of the clock and noise 