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ADCOLA 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
watts.
Special temps. from 250°c-
410rc.

*Additional Stock Bits
(illustrated) available

COPPER

B 33 i- 3.2 mm CHISEL FACE

B 14 itr - 2.4 mm CHISEL FACE

-g
B 24 IV - 4.75 mm :Vcrr""..."

B 12 I' - 4.75 mm EYELET SIT/
B 58 ' - 6.34 mm CHISEL FACE

LONG LIFE

B 42 LL - 4'75 r."'

B 38 LL - 3.2 mm CHISEL FACE

B 14 LL - 24 nun CHISEL FACE

CHISEL FACE

B 44 LL - 4,75 mm SFACcHEEWORIVER

Don't take chances. We don'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 this ideal production tool.

ADCOLP\
lae,a nose

Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD..,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.
Telephone: 01.822 0291/3  Telegrams: Soljoint London Telex .Telex: Adcola London 21851

EX RENTAL TV's
19" - £29.95
23" - £.39.95

All Channels 4051625
2 Years Guarantee.
Free List by return.

17' Slim line TV's £11.95, 19' Slim line TV's £15.95. Guaranteed 2 years.
Send for List. Carr. & Ins. all sets £1.95. Dolly demonstrations to personal
shoppers,

TEAK HI-FI STEREO CABINETS £14.95
Brand New 44 wide 16- deep x IF high with Legs. A superb piece of
furniture. Carr. £1.00.
TRANSISTOR GANG CONDENSERS 30p. MINIATURE AM POST 5p.

PRECISION TAPE MOTORS 81.95. 200,240V. POST 20o. .

Transistor Radio Cases: 259 each.
Size 91' s 61" r. 31". P. 6 P. 15p.
SPEAKERS 50p 24- fin BRAND
NEW. P. 6 P. 5p.

TRANSISTORS Post Fr"
AC 126 AF 179 OC 81
AC 128 OC 44 OC 810
AF 114 OC 45
AF 117 OC 71 15p each

POTENTIOMETERS 23p each

Double &
Switched
D co trtbc leet 500 Know KO 2' shaft
5wlhDouble 8.1r vetoe d 1 MEG/100 KO II" shaft

Post. 6 Pack. 5p.-4 for 10p

KNOBS 100,000 to
clear (Brand New) 14"-£3.95, 17" & 19"-£5-95,
100 assorted Radio 6 T.V. knobs 50P 21" & 23"-£6.45.
Postage 25p. Of you require sets 2 to
6 lust ask) Exchanged Bowls. Carr. 53p

31" shaft

TV TUBES REBUILT
GUARANTEED 2 YEARS

500 KR/500 KO

DUKE & CO. (LONDON) LTD.
621/3 Romford Road. Manor Park. E.12
Phone 01-478 6001.2-3 Stamp for Free List

PHOTOELECTRIC KIT
CONTENTS. 2 P.C. Chaasi Board, micals, Etching Manual, Intra.lted Photo.
transistor, Latching Relay, 2 Transistora, 3 Diodes, Realstors, Gain Control, Terminal
Block, Elegant Gee, Screws, etc. In tact everything you need to build a Steady -Light
Photo-Switch/Counter/Burglar Alarm, etc. (Project No. 1) which can be modified for
modulated -light operation.

PHOTOELECTRIC
..GLA
I.V.11µE suH TYPE D]i

46'

13:
Itf

PHOTOELECTRIC KIT

El .95
Postage and Pack. 15p (UK I

Commonwealth:
SURFACE MAIL 20p

AIR MAIL £I.00
Australia, New Zealand,

S. Africa, Canada and U.S.A.
Also Essential Data Circuits

and Plans for Building
10 Advanced Designs

INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.
CONTENTS: 2 lenses, 2 mirrors, 2 43 -degree wooden block,. Infra -red filter, pro-
jector lamp holder, building plans, etc. Price 81.00 Poatage and Pack. up (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 1140. Footage and Pack. 3p (U.K.) Commonwealth: Surface Mail 15p, Air Mail
50p.

JUNIOR PHOTOELECTRIC KIT
Versatile Invisible -beam, Relay -leas, Steady -light Photo -Switch, Burglar Alarm, Door
Opener, Counter, etc., for the Experimenter.
CONTENTS: Infra -Red Sensitive Phototmnsiator, 3 Transistors, Chassis, Plastic Case,
Realstore, Screw., etc. Full Sixe Plana, Instructions, Data Sheet "10 Advanced Photo-
electric Designs".
Price 11.00. Postage and Pack. 5p (U.K.),Commonwealth 10p; Airmail 20p.

JUNIOR OPTICAL KIT
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plana, etc. Everything
(except plywood) to build 1 miniature invisible beam projector and photocell receiver
for use with Junior Photoelectric KR.
Price 609. Post and Pack. 5p (U.K.). Commonwealth: Surface Mail 10p; Air Mall 201.

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

Send S.A.E. for full dehuls, a brief descripliQn of all Kits and Projects



BUDGET HIGH-FIDELITY
STEREO SYSTEMS

SP25 Mk III SPECIAL!
O 8P25 Mk. III
Single Record Player. Fitted
Goldring 0850 or ATSO
Magnetic Stereo Cartridge as

available Complete in Teak
Plinth with Rigid Penner
Cover.
Total list Price over 1129.

PREMIER iI9.90PRICE
P. & P. 50p

E.M.I. 13 Sin. HI-FI SPEAKERS
Fitted two 21in tweeters
and crossover network.
Available with 8 or 15
ohm impedance. Hand-
ling capacity 10W. Brand

£3.47 P. P 40p

STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
2tin. speaker unite with
soft padded ear muffe.
Adjustable headband.
8 ohm impedance. Com-
plete with fift. lead and
stereo Jack plug.

£2.47 25p P.

STEREO STETHOSCOPE SET Low imp. 111-25.
P. & P. 10p
MONO STETHOSCOPE SET Low imp. 52p. P. t P. 10p

SW 10MM IMP MM MM

PREMIER STEREO SYSTEM "ONE" consists of an all transistor stereo
amplifier, Garrard 2023 T/C auto manual record player unit fitted stereo mon,
ceramic cartridge with diamond stylus and mounted in teak finish plinth with
perspex cover and two matching teak finish loudspeaker system.. Absolutely
complete and supplied ready to plug in and play. 2300 amplifier has an output
of 5 watts per channel with inputs for pickup, tape and tuner, also tape output
socket. Controls: Bass, Treble, Volume, Balance, Selector. Power on/off.
Solid teak cabinet with aluminium front pane!. Size: 121in x Olin x 31in high
(Amplifier available separately if required 11495. Carr. 40p).

PREMIER STEREO SYSTEM "TWO", as above
but with Garrard SP23 Mk III-ONLY 147: Carr. /1.75.

carr. f1.75

PREMIER STEREO SYSTEM "THREE." This consists of Klinger KC903
stereo amplifier giving 6 watts rms per channel with Bass, Treble, Volume and
Balance Controls. Inputs for Magnetic and ceramic pick-up, tuner, tape in and
out, Stereo headphone socket. Garrard SP23 Mk III in teak finish plinth with
cover and fitted Sonotone 9TAHCD diamond stereo cartridge. A pair of HMF
Speakers size 16!, in X 101in X 9in and titled EMI units complete the matching
system.

ALL SYSTEMS SUPPLIED WITH FREE LEADS AND PLUGS.

PREMIER QUALITY MICROPHONES
Precision made, beautifully designed and offering
reliability at a reasonable price.

MKC54
MK047

FANON MK047 MINIATURE DYNAMIC
Frowency response 60-13,000Hz Impedance 50k0
-30dB). Can be used with stand, hand held or around

neck. Die cast body satin chrome finish. Features
removable windscreen. Complete with Oft cable, stand
adaptor and Lavalier cord.
PREMIER PRICE 1497. P. & P. 20p.

FANON MK045 3 -WAY DYNAMIC
Frequency response 60.12,000Hz. High impedance.
Complete with Oft cable, table stand and Lavalier cord.
PREMIER PRICE 8287. P. & P. 20p.

FAXON MRCSS DYNAMIC
Frequency response 60-12,000Hz. Impedance 30kO
(-600B) and 150 ohms (-71dB). On/off switch.
Complete with 20ft cable and stand adaptor. PREMIER
PRICE 111197. P. & P. 9.0p.

VERITAS V-49 MIXER
Battery operated 4 -channel audio mixer providing four
separate inputs. Size 6 x 3 r2in. suitable for crystal
microphone, low impedance
microphone with transformer.
radio, tape, etc. Max. input
1.5V, max. output 2.5V, gain
6dB. Standard jack plug
socket inputs, phonoplugs
output. Attractive teak wool
grain finish case.
Mono ell Stereo eQ.A7
Model .0 Model .0 e P. & P. 12P

"VERITONE" RECORDING TAPE
S PECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY 18 UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped- attractively boxed.
LPS 3' 250' P.Y.C. 28p
ITS 3' 450' POLYESTER 37p
DTS 31' 600' POLYESTER 57p
S P5 6" 000' P.V.C. 42p
LP5 5' 900' P.V.C. 60p

4 DT5 5' 1200' POLYESTER 75p

TAPE SPOOLS 3' 5p, 5', 51', 7' 9p.

DTS 5!" 1800' POLYESTER 8112
TT6 51" 2400' POLYESTER 111.87
5P7 7" 1200' P.V.C. 82P
LP7 7' 1800' ACETATE 75p
DT7 7' 2400' POLYESTER 1145
TT7 7' 3000' POLYESTER 52 50

Post and Packing 3' 6p, 6', 61' 8p, 7' 10p. (3 reels and over Post Free.)

METER BARGAINS
MODEL GIT800 MULTI:NETER
.4. precision made pocket sized test meter,
ideally suited for testing electronic
circuits or electronic appliances. Supplied
complete with test lead and batteries.
Ranges-D.C. voltages: 10, 50, 230,
1,000V (1,000 0.P.V.). A.C. voltages:
10, 30, 250, 1,000V 11,000 0.P.V.). D.C.
current: lmA, 100mA. Resistance:
0.130 kohms. Decibels: -1010 +22d18 (at
a.c. 10V range,.

12.47. P. A P. lip,
RULTIMETER 20,000 O.P.Y. MULTI -
METER
Features large easy -to -read meter, wide
choice of ranges. With test leads, batteries
and manual. Size: Olin xt in x lin.
Ranges: D.C. voltages. 0, 0.6. 6. 30,
120, 600, 1,200, 3,000, 6,000V (20,000
ohms/V). A.C. voltages: 0, 6, 30, 120,
600, 1,200V (10,000 ohms/ V). D.C.
current: 0, 0.6, 6, 60, 600mA. Resistance:

0, 6k O, 600kn. 6M0, 60M0 (O. 3k0, 30k O. 300k1) at
centre scale) Capacity: lOpia, to 0001µF; 0.0001µF to
0.1µF. Decibels: -20 to -1-22dB.

' /4410. P. 3: P. lip.

MODEL CI220 MULTITESTER
Ranges: D.C. voltages: 0, 3, 23, 100,
300/1,000V (20,000 ohnix/V). A.C.
voltages: 0, 3, 23, 100, 300, 1,000V
(10,000 ohms/ V). D.C. current: 0,
50nA, OznA, 5mA, 30mA, 500mA. Resis
toner: 0, 6k 0, 600k 0, OMIT. °OMIT .
Decibels: -20 to +62dB in 5 ranges.

85.62. P. t P. lip.
MODEL 630 MULTITESTER
Ranges: D.C. voltages: 0, 3, 13, 60,
300, 600, 1.200V (30,000 ohms/V). A.C.
voltages: 0, 6, 30, 120, 600, 1,200V
(15,000 ohnisiV). D.C. current: 0, 0.03,
3. 30, 300m4. Resistance: 0, 16K G ,
t -8M0, 16MO (10k0, 10050, 1050,
100k(1 at centre scale). Decibels: -20 to
+ Old B.

17.97. P. & P. lip.

TAPE CASSETTES

C60 (L.) 3701%
C90 (no 62p 21.80
C 120 (n20.) 87P 92 °5'6

P. I P. 5p
All c ssssss es can be supplied with library cases
at 3p extra each.

11- OXFORD ST

TOTTENHAM COURT RD
10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 345112639
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01-636 3451
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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.

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 IW, 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 kohms input 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 ohm 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 crystal/
ceramic transducers to amps like PC1, 2, 5, 7, etc.
Price 95p (19s.)

530
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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 21 V 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, IA 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)
For higher power applications similar to PC2 but using 12V supply and standard
15 ohm speaker; driver for higher power amplifiers.
Price £3

PC1006 and PC1006K
MULTIMETER SENSITISER (11,A, 10mV FULL SCALE)
Multiplies sensitivity of standard multimeter or 501LA D.C. meter fifty times.
PC1006 amp or PC1006K assembly kit. Price PC1006 £6.05 (L6.1.1) and
PC1006K £1.50 (L1.10.0)

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 (L6.13.4)

PC1011
DOUBLE D.C. ( 10V, IA) POWER SUPPLY UNIT
Useful general purpose double power supply. Source for Zener-stabilisedrails for linear IC's. Suitable PC1010.
Price £4.17 (L4.3.4)

distributors
Coventry Factors Ltd., Eastern Areo Electrical Services Ltd., G.S.P.K. (Sales) Ltd., Hird-Brown Electronics Ltd.,Coronet House, Building 202, Hookstone Park, Lever Street,Upper Well Street, Enfield Road, Harrogate, Bolton BL3 6BJ,Coventry CV1 4AF, London (Heathrow) Airport, Yorkshire. Lancashire.Warwickshire. Hounslow, Middlesex. Tel: Harrogate 96258 Tel: Bolton 27311Tel: 0203-21051/5 Tel: 01-759 1314 Telex: 57962 Telex: 63478Telex: 311243

I.T.T. Electronic Services Ltd., L.S.T. Electronic Components Ltd., Lugton & Co. Ltd., S.D.S. (Portsmouth) Ltd.,Edinburgh Way, 7 Coptfold Road, 209-212 Tottenharn Court Road, Hilsea Industrial Estate,Harlow, Essex. Brentwood, London W1A 2BN. Portsmouth P03 5JW,Tel: 02796-26777 Essex. Tel: 01-636 3261/9 Hampshire.Telex: 81146 Tel: Brentwood 226470 Telex: 25618 Tel: 0715-65311Telex: 99443 Telex: 86114
Practical Electronics July 1971
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clutteit2.
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
Industrial Radio Telephone 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, transistorised
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 MODEL MPR 3016 6 BAND

MEDIUM WAVE 530-1605kcs
MARINE I.4-4.6Mcs
FM/VHF 87-108Mcs
AIRCRAFT VHF 108-136Mcs
HIGH VHF/PB I46-176Mcs
Batts. incl. Plus 624p PP
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 94" x 12" x 4".
Wt. 51Ibs. approx.

SAME BANDS & FREQUENCIES
AS MODEL MPR 3005 PLUS
ADDED FEATURE OF SW 5.0-
I2.0Mcs (with Fine Tuner).
Batts. incl. Plus 624p PIP
Styled in elegant black case with
luxury Chrome trim, soft padded
speaker grille, die-cast sides and
walnut insert. Size 84" x 11" x 34".
Wt. 51bs. approx.
EARPIECE SUPPLIED WITH
BOTH MODELS

tv.souNo The latest in contemporary U.S.A.
innovation

HEAR T.V. SOUND
ksouND All channels 2-13. Also UHF (many

and RT Mobiles

MODEL MPR 3073. THE FIRST IN T.V. SOUND PORTABLES.

Sensitive swivel telescopic aerial receives LOCAL
AND DISTANT TV TRANSMISSIONS. PLUS
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 superhec 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
(Dept PW), Importers & Distributors,
Brighowgate, Grimsby. Tel: 0472 64196/
58815. Suppliers to Government Depts.,
Industry, etc.

Plus 50p P P. Batts. incl.
BANDS
MW 535-1605Kcs
FM/VHF 88-108Mcs
TV I.58-88Mcs
TV 2.175-2 I8Mcs

YATES ELECTRONICS
(FLITWICK, LTD.

RESISTORS
4W Iskra high stability carbon film very low noise capless con-
struction. 4W Mullard CR25 carbon film very small body size
7.5 . 2.5mm. 4W Erie wire wound.

Power Valves Price
watts Tolerance Range available I -99 100

5% 4.70--2.2M0 E24 1.0p 0.8p
10% 3-3M0-10MCI Eli 1.0p 0.8p
10% 10-3.90 Eli 1.0p 0.8p
5% 4.70-1M0 E12 1.0p 0.13p

4 10% 10-100 EI2 7113
Quantity price applies for any selection.
order.

Ignore fractions on total

DEVELOPMENT PACK
0.5 watt 5% lskra resistors 5 off each value 4.711 to IMO.
Eli pack 325 resistors C2.50.
E24 pack 650 resistors [4.80.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.00144F, 0-00 15pF, 0.0022pF, 0.0033pF, 0.004744, 24p. 0.006844F,
0.0IpF, 0-01544F, 0.0224IF, 0-033pF, 3p. 0.047pF, 0.0684/F, 0.14/F, 4p.
0.15/iF, 6p. 0.2244F, 74p. 0-3344F, I Ip. 0.47pF, 13p.
160V: 0.0144F, 0.01514F, 0.02244F, 0.03344F, 0-047/4F, 0.06844F, 3p. 0.1/4F,
0-1544F, 0.22pF, 4p. 0.3344F, 6p. 0.474F, 71p. 0-68/,F, Ilp. 10/4F,
124p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-0144F, 0.01544F, 0-0224/F, 3p. 0.0331 F, 0.047pF,
0.06844F, 34p. 0-1/4F, 4p. 0-I5pF, 0.22pF, 5p. 0.33(IF, 64p. 0.471,F,
81p. 0.6844F, II p. I .0pF, 13p.

MYLAR FILM CAPACITORS
100V: 0.00144F, 0.00244F, 0.005pF, 0.0 1pF, 0.0244F, 24p. 0.04pF, 005(iF,
0.0681iF, 0-1/(F, 34p.

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

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors, 100pF to I -044F, L2.90.

ELECTROLYTIC CAPACITORS -One Price -5p Each
Mullard C426 series (pF/V): 25/6.4, 50/6.4, 100/6-4, 200/6-4, 320/64,
16/10, 32/10, 64/10, 125/10, 200/10, 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 (44F/V): 10/12, 50/12, 100/12, 200/12, 5/25,
10/25, 25/25, 100/25.

POTENTIOMETERS
Carbon track 5kfl to IM0, log or linear (log 4W, lin 4W).
Single, 12p. Dual gang (stereo). 40p.

SKELETON PRESET POTENTIOMETERS
Linear: 100,250, 5000 and decades to 5M0. Horizontal or vertical P.C.
mounting (0.1 matrix).
Sub, -miniature 0-I watt, 4p each.

SEMICONDUCTORS
Miniature 0.25 watt, Sp each.

AC126 15p BFY52 224p 0081 15p 2N3055 72p
ACI27 15p BSY56 30p 0082 ISp 2N3702 15p
AC128 ISp BSX2 I 25p ORPI2 474p 2N3703 14p
ADI40 40p 8YI24 74p N4001 74p 2N3704 174p
AFI 15 17}p BYZIO 30p N4002 10p 2 N 3705 ISp
AFI 17 17314 BYZI3 20p N4003 Ilp 2N3706 12p

BC107 14p 0A95 74p N4004 124p 2N3707 184p
BC108 10p 0A91 7414 N4005 I4p 2N3708 10p
BC109 10p 0A202 74p N4006 15p 2N3709 Ilp
BFY50 22p 0071 15p N4007 16p 2N3710 12p

BFY5I 19p 0072 15p N2926 I I p 2N371 I 14p

ZENER DIODES
400mW 5% 3.3V to 30V, 17p.

VEROBOARD
0.1 0.15 0.15 0.1

24 31 22p 16p 17 3} (plain) 520
24 - 5 24p 24p 17 24 (plain) 37414

31 31 24p 24p 24 5 (plain) 171p
31 , 5 27p 27p 24 .- 34 (plain) 15p

17 ,-. 24 75p 574p Pin insertion tool 474p 474p
17 . 31 100p 75p Spot face cutter 37fp 374p
17 , 5 (plain) 75p Pkt. 50 pins 20p 20p

ROTARY SWITCHES
2P2W, I P1 2W, 2P6W, 3P4W, 4P3W, 224p.

PLUGS AND SOCKETS
Standard fin screened 174p 2.5mm insulated 711)
Standard fin insulated I4p 3.5mm insulated
Stereo 4in screened 35p 3.5mm screened 124p

Standard lin socket ISp 2.5mm socket 711,
Stereo lin socket 17464 3.5mm socket 711,

BRUSHED ALUMINIUM PANELS
12" ', 6" -- 25p; 12" -- 24" . 10p; 9" .- 2" - - 7p.

C.W.O. please. Post and packing, please add 10p to orders under I2.
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
long distances. Separate call
and press to talk button..
2 -wire connection. 1000's of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brackets.
18.971. P. it P. 171p.

TE15
TRANSISTORISED
GRID DIP METERS /

Six ranges. 440 Kc/s.-280
Mc/.. Operates on 9V battery.-
Full instructions 112.50. P. & P
171P

CRYSTAL CALIBRATORS No. 10
Small portable crystal
controlled wavemeter.
Size 7" 71' 4'. Fre-
quency range 500 KO.
10 Mc/a (up to 30 Mcis
on harmonica). Cali-
brated dial. Power re.
quirements 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent con-
dition. 118473. C.,
371p.

B.C. 221 FREQUENCY METERS
latest release 125kHz to 2011411z. Excellent
condition. Fully tested and checked and
complete with calibrator charts.
227.50 each. Carr. 50p.

AM/FM SIGNAL GENERATORS
Oscillator Test No.
2. A high quality
precision instru-
ment made for the
ministry by Airmec.
Frequency cover-
age 20-802(c/s. AM
C.W./FM. Incor-

porates precision dial, level meter, precision
attenuator 1µV-100mV. Operption from
12V d.c. or 0/110/200/250V a.c. Size
12 81 9in. Supplied in brand new
condition complete with all connectors
fully tested. 146. Carr. El .

AVO C7.311 ELECTRONIC
MULTIMETERS

High quality 97 range instrument %hick
measures a.c. and 0.c. Voltage. Current,
Resistance and Power Output Ranges d.c.
volts 25010V -10,000V (10 meg 0 -110 mega
input). lie. current 10p,A25A. Ohms.
0-1,000 meg fl a.c. 1.011 100niV-250V (with
R.P. measuring head up to 250MHz) a.c.
current 10µA -25A. Power output 50 iiiiero-
watts-5 watts. Operation 0/110/200/250V a.c.
Supplied in perfect condition complete with
circuit lead and R.F. probe. M. Carr. 75p.

ADMIRALTY 62B RECEIVERS
High quality 10 valve
receiver manufactured by
Murphy. Coverage in 5

4l bands 150-300 Kefs; 560
Ke's-1.3 Mc/.: 3.9-30.5
Kcfs. I.F. 500/KHz. In-
orporates R.F. and 31.F.

at a ges, bandpass filter,.4 noise limiter, crystal con-
trolled B.F.O. calibrator

1.F. output, etc. Built-in speaker, output for
phones. Operation 150/230V n.e. Size
191 131 16in. Weight 1141b. Offered
in good working condition. 128.60. Carr.
11.30. With circuit diagram... Also available
B41 L.F. version of above. 15K11.-700Hz.
21750. Carr. L1.30.

TO.2 PORTABLE OSCILLOSCOPE
A general purpose low
roil economy oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CPS -1 MHZ. Input
imp. 2 megiS 23 P.F.
Illuminated scale. tin.
tube. 115 180
230mm. Weight 81b.
220/240 V a.c. Supplied
brand new with hand-
book. MN. Carr. 50p.

TO -3 PORTABLE OSCILLOSCOPE
Sin tube. Y amp. Sensiti-
vity 0.11' pp/CM. Band-
width 1.5 cps -1 5MHz.
Input imp. 2 mega) 25pF
X amp. sensitivity 0.9V
p-p/CM. Bandwidth 1.5cps
-800KHz. Input imp. 2
meg II 20pF. Time base.

ranges 10 cps-300KHz.
Synchronization. Internal/

external. Illuminated scale 140 x 215 X 330
mm. Weight 151Ib 220/240V. A.C. Supplied
brand new with handbook. 287.50. Carr. 50p.

SKIN] PEE -v- E'EN
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.
 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN

STOCK  OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC METERS BAKELITE PANEL METERS

TYPE SW. 100 TYPE S-80
100 x 80 m m 80 mm square fronts

°Op.% . £3 47;
50-0-50µA 1337;
100µA .... 13.37!
100-0-100µ1 13 25

500µA nu/ , AAA .... 18 121
1mA .... £2.971 30.0-50µA 22.97:
20V d.c. 12 971 1000 12.971
30V d.c. . 12 97 100.0-100µA 22.87/
300V d.c. 07' .10011A Nam;
IA d.c. £2 97 1111A .... 471
5.1 d.c. £2 97' 10V 12.471
300V a.c. £2 97: 50V d.c. 12.47
VI' Meter 13 75 300V d.c. 1247;

3.4
300V a.c.
VII' Meter

12 47
12.47
2S.42
1317

" SEW " CLEAR PLASTIC METERS
Type MR.85P. 4 in 4iin fronts.

50n1A £2.60
100mA .. 12 80
500mA . £2.80
IA £280
51 12 60
15A 12 80
30A 12 80
20V d.c. 12 80
50V d.c. 12 60
130V d.c. 12 80

amaA £3.60 300V' d.c. 12 80
.50-0-50µ1 13.10 ISV a.c. 12.80
100µA .... 13.10 3001' a.c. /2 80
100-0-100;aA 18.10 9 Meter
200µA 22-871 1mA LE 871
500µA .... 12.75 VU Meter £3.60
500-0-500µA ON IA a.c. 12 60
ImA .... 12.00 3A a.c. 12 80
1.0-1mA .. 10A a.c. 1280
SmA .... 72.60 20A a.c. 12-80
10mA .... 2700 30A a.c. 12-110

Type MR.62P. 2lin square fronts.
50µA .... 23.10 20V d.c. . 12.00
50-0.30µA 22.80 30V d.c. . £2 00
100µA 12-80 300V etc. £2-00
100-0-100nA 1187; 15V a.c. £200
1100µA .... £225 300V a.c. 12.00
ImA .... 12 00 S Meter
3mA 12 00 1mA . £210
10MA .... 12 00 VU Meter £3 10
30mA .... 6200 IA a.c. £200
100mA .. 12.00 3A a.c. . 12 00300mA .. 12 00
1.1 82 00 10A a.c. £2 00

22.00 20A a.c. 12 00
ION' d.c. 1200 30A a.c. 12.00

Type 103.116P. 8 in :din fronts.
201' d.c. 12 10

30-0-30µA 12.75 70V d.c. .. 22.10
1001zA - 12.75 130V d.c. £210
100-0.11141µ.1 62.80 300V d.c. 12 10
200nA .... 12.60 13V a.c. 1240
300µA - 12.87/ 50V a.c. £210
500-0-500µA 2240 1501' a.c. £210
lmA 22.10 300V a.c. £2 10
5mA .... 12 10 300V a.c. £2 10
lOmA .... 12.10 Meter
50mA .... 12 10 lima £2 37;
100mA . 12 10 VU meter £337'
500mA . £210 30mA a.c. 18.10
IA 1210 1001nA a.c.' 22.10
3.4 1240 200mA a.c. £210
10A 12 10 SOOmA a.c. 12 10
15A 1840 IA a.e. £21020A 12.10
30A £2.10
20.1 12 871
5V d.c. . 1140
lov d.c. 12.10

5.4 a.c. .

10A a.c.
20.4 a.c.
30.1 a.c.

12 10
£210
12 10
12.10

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

"SEW" EDUCATIONAL
METERS

Type ED.107. Slav
overall 100mm x
flOmm x 108mm.
A new range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
r mirror scale. The

meter movement is easily accessible to
demonstrate internal working. Available
In the following ranges:
60µA 14.50 20V d.c. 28.97.
10011A 14.25
ImA 13.97 60V d.c. 13.97

50-0-60µA 12.26 300V d.c... 2347
1-0.1mA 1.397 Dual range

500mA/5Ad.c. 1445

5V/50V d.c. 44.25

IA d.c 1.897
6A d.c 18.97
10V d.c. 28.97

Type MR.88P. 1 21,32in square fronts.
130111A 11.871
200mA .. 21.874
300mA .. 11.871
500mA .. 11 871
750mA .. 21.875
IA 11.871.371

" 21
5.4 11.374

C. 10A 11.871
3V d.c. 21.871
10V 11.C.

50µA .... 1200 15V d.c. 111.371
50-0-50µA 11.871 20V (I.e. 11.375
100µA .... 21.87; 100V .1.e. 21.371
100-0-1000aA 11.75 150V d.c. 61.371
.200µA .... 11.75 300V d.c. 11.871
300µA .... 21.50 500V d.c. 11.875
300-0300nA 11.371 750V d.c. 11.875
1111A 11.871 13V a.c. 11.871
1.8-1,11A .. 11 371 50V a.c. 61874
2nat .... 11.371 150V a.c. 11.874
3niA 11.87 300V a.c. 11.871
10mA .... 11.371 300V a.c. 11371
20m1 1137; 9 Meter
50inA .... 11.87: 1mA 2140
100mA .. 11.371 VI' meter 12.10

Type 1111.411P. Mn square fronts.
30µA .... 1246 10V d.c. .. 11.60
50.050nA 12.10 20V d.c. 11.50
100µA 1210 50V (1.c. 11-30
100-0-100µA 21.871 300V d.c. 11.60
200µA .... 11.87: 15V a.c. 11110
500nA .... 11.60 300V a.c. 11.50
5110-0-500µA 11 50 8 Meter
IniA .... 11.60 ImA 11.87;
3mA .... 11.60 Vh Meter 12.26
10mA .. 11 60 IA .. 11.5050mA 11 60 -A . 80
100mA £1.50 "SOOmA ..Hu 10A a.c.' SI 60
IA 11.60 20A a.c. 11.50
5A £1.60 30.1 a.c. 11.50

" SEW " BAKELITE
PANEL METERS

Type 102.66 titin square fronts.
500n14 21.76
I.t 1115

151
304

10%

90V d.c.
50V d.c.
150V d.c.
300V d.c.

25;zA .... 6360 30V a.c.
50µA 12-871 50V a.c.
50-0-300A 12.26 150V a.c.
100µA .... 12.26 300V a.c.
100-0-1004A 12.25 500mA a.c.
000µA 12.10 IA a.c.
1mA .... 11.76 3A
1-0-IniA .. 11.76 10A a.c.
Sin 111.76 20A a.c.
10111.1 11.75 30A. a.c.
30niA 11.75 50A a.c.
100mA .. 11.75 VU meter

111.75
2116
61.76
11.76
11115
11.75
11.75
21.75
21.75
21.75
1115
11.75
21.75
21.75
SIM
11.72
SIM
11.75
11.75
11.75
11.75
6310

EDGWISE METERS

PE.70 9 17/881u x 1 15/SItu 211n deep.

50µA . 00
50-0-30µA 12171
looirA 111171
100.0-100µA MTh
'O0µ.4 .... 12.76

500tiA 12 60
lmA 22 37 '
300V a.c. 1247'1
VU meter 23 25

MARCONI Tian DISTORTION FACTOR
MITZI& Excellent condition. Fully tested.
MM. Carr. 75p.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A itt u portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11.1 meg
6 Ranges 1%.
L.1 µR - 1 I 1

HENRYS 6 Ran-
ges -2%. C. 100'

1110 mFd. 6
Range. 2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges -±1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100µA.
Meter indication. Attractive 2 tone metal
case. Size 7: X 5 X tin. 120. P.O P. 25p.

COSSOR 1049 DOUBLE BEAM OSCILLO-
SCOPES. D.c. coupled. Band width Ike fa.
Perfect order. 125. Carr. 11.50.

TE-11A Tramleloriee4
SitoalGenerator.5 ranges
400 kHz -30 rolls. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
51 z 51 311. Complete
with instructions and
leads. 17971. P. (1, P.
20p.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0.20 KO; on 2 range,. Output
5000 or 5k O. Operation 200/250V. A.C.
Supplied in perfect order. 112.60. Carr. 50p.

MARCONI 17836 VIDEO OSCILLATORS.
0-3MHz. Sine Square Wave. 145. Carr. 11.

LAFAYETTE 7E46 RESISTANCE
CAPACITY ANALYSER

2pF-2,000 mfd
2 ohms -200
megohms. Also
checks irnpe
dance, turns
ratio, insula-
lion. 200/250V

Bread New 617.50
Cser. 371.

CLASS D WAVEMETERS
A crystal controlled hetero-
dyne frequency meter
covering 1 7 8 Mete.
Operation on 6V (.1.c.
Ideal for amateur use.
Available In good used con.
illtion. 116.971. Carr. 371p.
or brand new. 117.975.
Carr. 371p.

MARCONI WINN BEAT FREQUENCY
OSCILLATORS. 0.40K Hz. ISO. Carr. 11 SO.

Latest
Catalogue

Our latest edition giving full details of a
comprehensive range of HI -F1 EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p (100.
248 pages, fully Illustrated and detailing
thousands of Items at bargain prices

antlde sty.

t.
Imponetts

LatalaM

010""

/1111

SEND

NOW -

ONLY

37+p

P. & P.

10p

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

Also see next two pages
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SEMI -CONDUCTORS/ VALVES
BRAND NEW & FULLY GUARANTEED

TRANSISTORS
18914 7, AC187 $06 BY100 lbp
1N4001 Sp AC188 Ely 8E124 16p
184002 9, ACY17 356 BY126 16,
184003 10p ACY18 Up 21127 20,
184004 lOp ACY19 Up BYZIO 40p
1214005 Up ACY20 121, BYZ11 Up
IN4006 166 ACY21 Illip BYZ12
184007 206 ACY22 17p 81813 Up
1N4148 7, ACY28 17p M3480 yr
185014 226 ACY40 Up 1(3481 21.28
20301 206 AD140 MPF102 45p
20302 Up 1.0149 946 MPF103 Up
20303 266 ADM $7p MPF104 37p
26906 806 AD162 97p MPF105 40p
20308 809AF114 Up NKT213 25p
20309 Up AF115 1166 NKT214 159
20371 Up AF116 Up NKT216 87p
20374 27p AF117 Up NKT217 40p
20381 Up AF118 686 NKT224 22p
211696 17) AF119 $06 NKT241 27p
2N697 lip AF124 866 NKT261 20p
221698 426 AF126 17p NKT271 259
221706 10p AF127 17, NKT272 25p
28706A lip AFI39 Up N3T274 20p
221708 lOp AF178 47p 831275 259
28914 112p AF180 626 N31278 Up
214916 224 AF181 Up NKT281 27p
321918 87p AF186 409 831403 75p
9N999 22p AF299 Up NKT404 621.
214930 Up 1.8126 Up 831403 75p
9061131 30,101127 Up NKT773 26p
2141132 30, 1.13128 26p NKT10439 87p
2111302 206 A8217 Up OAS 20p
281303 22p 1.01110 979 0A10 25p
281304 Up HAM 7, 01.47 109
2)11305 25p BC107 126 01.70 lOp
281908 26p BC108 lip 0A79 10p
281307 28) BC109 lip 01.81 106
2141308 30p 2C113 1126 0A85 12p
2141309 26p BC116 40, 01.90 lOp
2211613 226 BC125 686 0A91 7p
2141711 Up BC196 924 0.895 7p
181889 32) BC147 lip 0A200 7p
9241893 50p 20148 lip 06102 lOp
2N2147 75p BC149 206 01.210 179
3N2180 Up BC167 1116 0019 379
2N2193 47p BC172 17p 0020 971,
2142217 40) /30177 Up 0022 50p
2142218 30) 2C11321 106 0023 606

282219 SIP BC1841 lip 0024 60p
9063368 17p B0186 Sbp 0025 37p
3142369 SOD BC212L lip 0026 25p
9142369A 1100 BCY30 Up 0028 Up
2142484 Up BCY31 sip 0029 639
3142613 Up BCY92 60, 0035 60y
2821346 60p BCY33 Up 0036 62p
2N2904 30) BCY34 $06 0041 245p

282923 17p BC138 40) 0042 80p
2242924 17p BCY42 Up 0044 17p
2112925 17) BCY43 110, 0045 15p
2N28260 lip BCY71 1146 0046 27p
282926Y lip RCM 156 0070 12p
3N29260 lip BCZ11 406 0071 15p
283033 Up 130131 up 0072 Up
2113064 506 BD123 IN, 0073 30p
2213055 766 3D124 806 0074 30p
2213391A 30, 130115 226 0075 Up
2243416 37p 8E117 47, 0076 2,5p
2113570 2146 8)167 84 0077 40p
2N3703 lip 8E173 369 0078 209
2243703 lip 8E180 lip 0081 UP
2N3704 179 8E181 07) OCBI D 20,
2143705 lOp 8E182 8I9 0083 25p
2143706 Up 13E184 Up 0084 251,
283707 lip BF186 116, 00139 Up
2N3708 17p 8)194 17,00140 379
2N3709 12, 13E195 lip 00169 206
2N3710 12, B9200 976 00170 Up
2N3711 ltp 13E224 88, 00171 30)
283819 35p 13E225 20, 00200 401
383903 256 BF244 429 00201 60p
2113904 Up 13F112 a, 00209 75p
2213905 306130113 sip 00203 40p
2143906 306 BFX29 20, 00204 40,
2214058 17p BF130 00205 Up
2144069 Up 3E144 37p 00'207 76p
2214061 15p BFX85 40, 00P71 97p
2114062 22p BFX136 asp ORP12 50,
2144286 113)22`187 Up ORP60 40,
2N4287 17p 20188 Up P346A Up
2N4288 156 BEY18 259 PL4001 14p
2144289 17p BEY20 Up PL4002 15p
2144290 16p BEY50 82, P14003 16p
2114291 16p IIFY131 $0, P14004 17p
284299 166 21,152 829 PIA005
2249354 27p BEY90 879 P14006 20p
2145355 117p B8X19 17p PIA007 24p
28102
28103

Up
17p

138120
38121 37,17p

11043
T1844

40)
121

28104 97p 38176 1, T1S45 17p
40250 60,138126 17p T1846 17p
40361
40362

65p
60p

B8Y27
1E3128

110p
17p /30107/8/9

AC107
AC126
AC127

87p
Up
Up

town
B8y39

lOp
fig

25+
100+
600+

10,
SP
7p

1.0129 29
11 9 1 J1 Up 2/43055

AC154 16p 13°Y96 10, 25+ SSP
AC176 Up 1351951. 15, 100+ SOp

THYRISTORS

P I N' 50 100 '200 300 350 400
la Up 27p 87p 40p - 476
IA /10p 37p 40p 45p - 506
6A -- 68p 66p - 715
7 A - 669 66p 70p - 117,

VALVES
01.2 38, 2524 30p 3193
OB2 411p 2525 42p 3E80
024 80, 2526 116, 3381
114 110p 30015 80p E6084
135 856 30017 UP 3E85
185 Up 30018 766 E6087
114 Up 30E5 Up 31(51
104 lip 30E11 706 3186
105 60, 30E112

'
Up 3187

21021 Up 30FL14 3240
9Q4 Up 30L15 85p
984 Up 30L17 806
314 Up 30P12 806
584 Op 30)19 806
504 Up 30P11 706
614 486 30PL13 93p
513 Up 30PL14 906
5840 40p 3516 606
6/3012 76p 35W4 309
61.07 Up 3524 130p PC86
61.07 40p 3525 40p PC88
6AK5 Up 50135 46p PC97
61.36 97p 6005 106 P0900
6615 SO, 80 500 PCC,84
6.41116 Up 851.2 Ely P00135
OAQS Up 807 SOp PCC88
61.86 374 1623 SOp PCC89
6.416 80p 5763 706 P00189
6606 Up 6146 11.60 PCF80
6AV6 806 AZ91 SOp PCF82
6131.6 86)0E31 86p PCF84
613E6 3011 DAF91 25p PCF86
68116 466 DAF96 419 PCF800
0336 456 DF91 25p PCF801
6BQ7A lop DF96 426 PCF802
6BR7 Up DK9I 35p PCF805
6BR8 966 DK92 50P PCF806
6BW6 Up DK96 42p PCF808
6BW7 70, D192 85p PC1.82
61326 Up D194 459 PCL83
604 UP DL96 42p
6CD6 1145 DM70 829
6016 506 0186 33p
6CW4 636 DY87 85p
6F1 Sip E88CC 65P
60613 806 3180F 95p
6713 3B, 3611080 30p
8714 66P E1.042 36p P183
8015 666 21391 20p PL84
6)18 Up EBC41 559 P1500
6023 80, 28081 306 P1504
826 flOP 38E80 40p PY32
634 SOp EBF83 40p PY33
636 SOP 38E89 32p
43501 206 28121 609
636 205 ECU
637 451I EC88 60p
0380 UP ECC4O 60p
6160T 461l ECC84 30p PY800
6LD20 404 20085 Op P11801
6Q7 409 30088 40p 1725
68A7 40630780 35p U26
6807 UP ECF82 359 1150
6837 40p 30E86 65p',1352
6837 Up ECH21 57p 27191
6817 lip ECH35 60,11281
68147 36p 301142 70,27282

604 Ely 301383 40p 13801 4268Q7 40, ECH81 30p U301

6V60 26, 30180 4091UABC80 UP
6V6OT 22p ECL82 85, UAF42 Up
814 80, 30183 669 UBC.41 SOp

13X110 804 ECL86 4091138081 406
6X5OT 27p EF37A 80,13132.80 406
1002 509 EF99 40p UBF89 Up
1031 90p EF40 50p 170084 411,

10013 65p EF41 65p 1700135 406
10P14 1110 3042 706 UCF80 UP
121.16 30p EF80 25p U01121 60,
12AT7 3413E85 85p UCH42 706
121.137 30;13E86 80p UCH81 Bhp

121.16 Up 3E89 28p UCL82 35p
121.17 30p EF91 339 UC183 SOP

12BA6 Up EF92 40P UF41 406
121336 Up 3E183
121337 40p 3E184
19AQ5 Up 31190 40pP UF88 406

20D1 46p EL33 UF89 UP
2002 75p 3134 50p 0141 Up
2011 1110 3141 65p UL84 309
20P1 60p 31,42 35p. UY41 45p
20P3 60p F.L81 556 , ,-
2004 1140 31.84 '

26162°P 11{61 EELL9851 8241 00 111113003/13030 3538:

Up
406
606

420
40p

42p
Up

1.7.41 45p
3280 26p
3281 UP
0E32 ep
0Z34
KT66 214
KT88 11711
3(014 666
PABC80 40,

60p
50,
45p
Up

40,
Sip
60p
Up

"p
50p
609
80p
SOP
609
76p
70P
76,
Up
Up

PC184 46P
P01.85 40,
PCL86 lip
PFL200 70p
PL36 Up
PL81 50,

2 46,
44,
40p
75p
BO,
55,
63,
UP

PY81 $0p
PY82 SOp
PY88 UP
PY88 409

60p
50p
76o
759
320
230
76p
409
40,

80910E80 Up

ZENER DIODES
400W (33 to 33V) . 1$6
35W (24 to 200V) . $09
IOW (3.9 to 100V) . IMP

INTEGRATED
CIRCUITS

L900 406; L914 409;
1923 606; IC -10 UM;
81103 1846; 1001308gra; MC1304 112.711;
01.246 111146; CA8005
2147; CA3011 74P;
CA3052 21.05; F03131
202; 0011161 50p:
9111141 Up; FJH171 Up;
033191 Up; F33221 UP;
11311281 op; 038241 or;
73062151 Up; F.13121 0,9;
03312120p; F.11211 ADIS:
F31101 UP.

BEND
BAZ
FOR

1//-f/ rall/MffAll
SAVE UP TO
33k3% OR MORE
SEND S.A.E. FOR.
DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!

GARRARD
FULL CURRENT RANGE OFFERED, BRAND NEW AT FANTASTIC SAVINGS

2025T/C stereo 19 87 81728 126 97

40 EKI1 stereo 18 40 AP76 110 97

3000 stereo 210-60 81,750 128 50

1025 MKIII 211-75 819513 138 50

13165B 21407 401

Carriage 50p extra each item.

129 50

TEAK PLINTHS AND PERSPEX COVERS
1. 1F000or 13155,-97111,6i 5, 01.35, 3000, 2025T/C, 2025,

2. For AP75, 8175, 81,93. 16971 Full range of Garrard accessories available.
3. For 8P'25 etc. to operate with lid in place 86.071
Carriage 371p extra each type.

TELETON SPECIAL OFFER!

CR10T AM/FM STEREO TIMER AMPLIFIER
WITH MATCHING PAIR SA1006 SPEAKER
SYSTEMS
Output 4 watts per channel. Excellent
reception AFC, built-in MPX. Cer/XTAL
Input. Total List /6026. OUR PRICE
235.35. Carr. 6219.
Also available with Garrard 20201/C
Record Changer, Plinth, cover and stereo
cartridge. Ready wired. 243. Carr. £1.

TELEFON SAG -20S STEREO AMPLIFIER

Latest exciting release. Beautifully styled
with walnut cue. 6 + 6 watts r.m.s.
Switched inputs for Mag, Xtal, aux, tape.
Incorporates volume, bus, treble, sliding
balance, scratch filter and loudness controls.
Rec. Lill /3260. Our price111247. Carr. 97p.

* TRANSISTORISED FM
RANSIST
TUNER *6 TOR

HIGH QUALITY
TUNER. SIZE
ONLY 6 x 4 x 21in.

I.F. stages.
Double tuned dis-
criminator. Ample
output to feed mat
amplifiers. Operates

on 9V battery. Coverage 88.108 ERA Ready
built ready for use. Fantastic value for
money. 111571, P. & P. 121p.
Stereo multiplex adaptors 141/7l.

HOSIDEN DHO4S 2 -WAY STEREO
HEADSETS

Each headphone con-
tains a 21in woofer
and a fin tweeter.
Built in Individual
level controls. 8 0 imp.
25-18,0000/n with
 able and stereo plug.

972. P. & P. 121p.

FULL
LISTS I AMERICAN TAPE

First grade quality American tape..
Discouirn new Discount on quantities.
10% on 31n. 225It. L.P. acetate
12 + any 311n. 600ft. T.P. mylar
one type. 61n. 600ft. std. plastic
15% on 51n. 900ft. L.P. acetate
25+ any 51n. 1,200ft. D.P. mylar
one type. 5fin. 1,20011. L.P. acetate
Large Olin. 1,2003. L.P mylar
quantity Olin. 1,80001. D.P. mylar
discount. on 51 in. 2,400ft. L.P. mylar
application 71n. 1,200ft. std. acetate
Footage- 71n. 1,800ft. L.P. acetate
Semi- Tin. 1,800ft. L.P. mylar
Conductors 71n. 2.400ft. D.P. mylar
8p; 71n. 3,6003. T.P. mylar
Valves 15p. Postage 10p. Over 113 post paid.

Brand

1741

eig

III

LILSI
21475

721
11.00
11362.2

SPECIAL OFFERS!
Garrard SP25/111 fitted Goldring 0800
cartridge and wooden plinth and plastic
cover. Ready wired. Total list price /35.
OUR PRICE 820.90. Carr. 50p.
OOLDRING 0169/2 fitted Goldring 0800
cartridge complete with de luxe base and
cover. Total list price U0-110.
OUR PRICE 235. Carr. 60p.

B.S.R. McDONALD
3060 .. 11146 610 114112
510 1112-96 310 21046

Carr. 371p extra each item
Teak Base and Perspex Cover
For above BBB range 13471. Carr. 371p.
TPD1 Series with plinth and cover and
ready wired.
EP60 .... 611660 810 21147

510 12047
Carr. &Op extra each item

GOODMANS SPECIAL OFFERS!
Maaamp 30 Stereo Amplifier 15 + 15 watt
r.m.e. with matching Stereomax AM/FM
Tuner. Total Hat price 1136.52.

OUR SOO THE PAIR
PRICE Lot Carriage El

GOODMANS SPEAKERS!
Maxim. OUR PRICE 1112-110 pr. Carr. 50p.
Messo III. OUR PRICE 12660 pr. Carr. 60p.
Magnum K2. OUR PRICE 233 es. Carr. 50p
Mambo. OUR PRICE 23240 pr. Carr. 50p.
Marimba. OUR PRICE 235 pr. Carr. 50p.
Magister. OUR PRICE 14140 each. Carr. II'
Minister. OUR PRICE 23547 pr. Carr. 506.

TAPE CASSETTES
Top quality In plastic library boxes.

060 60 min 41116 3 for 410I1
C90 90 min Ulp 3 for 21 SO
0120 120 min 756 3 for 2.175

Cusette Head Cleaner 66p. All Poet extra.

ECHO HS -606 STEREO
HEADPHONES

Wonderfully com-
fortable. Light-
weight adjustable
vinyl headband.
lilt. cable and
stereo jack plug.
25-17,000 cps. 8
ohm imp. UV*:
P. & P. 121p.

SINCLAIR EQUIPMENT
Project 60. Package offers,. 2 x 830 amplifier,
stereo 60 pre -amp. P25 power supply,

116-75. Cur. 371p. Or
with PZ6 power supply,
11885. Carr. 371p. 2 x
250 amplifier, stereo 60
pre -amp. PZ8 power sup-
ply. UM. Carr. 371p.
Transformer for P28,
2.970 extra. Add to any

of the above 14.670 for active filter unit
and Ill for  pair of Q16 speakers. Project
60 FM Tuner 110572. Carr. 375p.
All other Sinclair products in stock. 2,000
amplifier, 26. Carr. 370. 3000 Amplifier 235.
Carr. 371p. Neoteric amplifier 1411971. Carr.
371p.

4- See previous page
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RUSSIAN C1-15 DOUBLE
BEAM OSCILLOSCOPES

4M.Hz P... Band. Separate Yl. VS anipli-
Sets. Calibrated triggered sweep from
OIM.ee to 100mseciem.
Supplied complete with all. accessories and
Instruction.. 117. Carr. paid.

MARCONI CT44'
TF956 A F
ABSORPTION
WATTMETER
1 xi/watt to 6 watts.
520. Carr. SI.

Th111.
DECADE
RESISTANCE
ATTENUATOR
Variable range
0-111dB. Con-
nections. Un-
balanced T and Bridge T. Impedaucr
600 0 range (0 1dB x 10) + (1dB 10)
+ 10 + 20 + 30 + 40dB. Frequency:
d.c. to 200k11. (-3dB). Accuracy
0.05dB. + indication dB x 001. Maxi-
mum input ins than 4W (60V). Built in
6000 load rimistance with Internal/external
switch. Brand new 1/7-50. P. & P. 23p.

BELCO AF -5A
SOLID STATE SINE SQUARE

WAVE C.R. OSCILLATOR
sine
18-200,000Hs:
Square
18-150,000Hz.
Output max
+10dB (10k 11).
Operation
internal
batteries.

Attractive two-tone ease 7, in x bin 2m.
Price 11760. Carr. 17f p.

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. Sinells
to 100kHz. Square 2011z
to 20kHz. Output max.
+10dB (10k0). Opera-
tion 220/240V a.c. Size
215mm x 150min
120mm.
Price WU. Carr.
25p.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. Input 10 ranges:01/003 / 1 / 3 / 1/
3 / 10 / 90 / 100 / 300V.
R.M.B. 4cf..-16Mc/s.
Decibels -40 to +50dB.
Supplied brand new
complete with leads and
imtructions. Operation
230V a.c. 11760. Can.. 25p.

7E-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
10-1,500V A.c. volts
1.6-1,500V. Resi.tance
up to 1,000 megohms,
220/240V cc. operation.
Complete with probe and
instruction.. 11710.
P. & P. 30p. Additional
Probe. available: R.F.
MM. H.V. 12.50.

230 VOLT A.C. 50
CYCLES RELAYS
Brand New. 3 sets of
changeover contacts at
6 amp rating. 506 each.
P. a P. 10p (1001001 640).
Quantities available.

MULTIMETERS for EVERYpurpose/
TECH PT44, 1,000
O.P.V. 0/10/60/250/

sz'500/1,000V cc. and. . d.c. 0/1/100/600mA.
d.c. 0/100K.21974. P. A P. 121p.

MODEL U400. 20,000
O.P.V. Mirror scale, over-
load protection. 0/6/25/
12011,050V d.c. 0/10/50/
260/1.000V a.c. 0/50µA/
260MA. 0/60K/6 meg.

-20 to +62dB. 113-75. P. & P. 13p.

MODEL 500. 30,000
O.F.V. with overload
protection, mirror male
0/ 5 /2 -5/10/ 25/ 100 /
260/500/1,000 V d.c. 0/211/
10/26/ 100 / 250/500 /
1,000 V. a.c. 0/50 p.A/5/50/
500 niA. 12 amp. d.c.
0/60K/6 Meg./60 Meg II.
68571. Poet paid.

MODEL T1,70. 30,000
O.P.V. 0/3/15/60/300/
600/1,200V d.c. 0/6/90/
120/800/1,200V cc. 0/
300/3/30/300mA. 0/
18K/160K/1.8M/16 meg.

15-50. P. & P. 13p.

TM! MODEL TW-501C. 46
range*, mirror wale. 50K/
Volt d.c. 6K/Volt .c. D.c.
volts: 0.126, 026. 1.25, 1.5,
5, 10, 25, 50, 126, 250, 600,
1.000V. A.c. volts: 1.5, 3,

5, 10, 25, 50, 125, 260, 500, 1,000V. 11.e.
current: -26, 60µA, 2.6, 5. 26, 50. 250,
600mA, 6, 10A. Realtance: 10K, 100K,
1 meg., 10 meg. Decibels: -20 to
+81.5dB. 58171. P. & P. 17:3.

Tz-goo 20,000 /VOLT
GIANT MULTIMETER.
Mirror wale and overload
protection. 6in full view
meter. 2 colour scale. 0/
2.6 / 10 / 250 / 1,000 /

6,000V cc. 0/25/12.6/10/50/250/1,000/
5,000V d.c. 0/50µA/110/100/600mA/10A
d.c. 02K/200K/20 meg. ohm. 515.
P. & P. 25p.

MODEL 5025. 67
ranges, giant liin
meter, polarity
reverse switch. Sen-
sitivity: 50K/Volt
d.c. 6K /Volt we.

D.e. volt.: 0-125, 025, 1.25, 5, 10, 25, 50,
125, 250, 600, 1,000V. A.c. Volts: IC, 3, 6,
10, 25, 50, 125, 250, 500, 1,000V. D.c.
current: 26, 60/IA, 2'S, 5. 25, 50, 250,
500mA, 5, 10A. Resistance: 2K, 10K,
100K, 1 meg, 10 meg. Decibels: -20 to
+85dB. 11240. P. & P. 170.

MODEL TEI1. 20,000
O.P.V. 0/0.6/30/120/600/
1,200 / 3,000 / 6,000V d.c.
1/6/30/120/600/1.200V a.c.
0 / 60µA / 6/ 60 / 600MA.
0 / 6K / 600K / 6meg./60.
Megohni GOFF. 2 MFD
16.974. P. & P. 17f p.

FTC -401
TRANSISTOR
TESTER
Full capabilities for
measuring A, B and ICO,
npn or pep. Equally
adaptable for checking
diodes. Supplied complete
with instructions, battery
and leads. 16974. P. & P.
15p.

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuum rating. Wide range
ex -stock Single hole fixing, fin. dia. Malta. Bulk quantities available.
II WATT. 10/26/60/100/250/600/1,000/1,600/2,500 or 5,000 ohms, 721p. P. 5 P. 741,
80 WATT. 10/26/60/100/250/600/1000/9,500 or 5,000 ohms, 11-05. P. & P. lip.
100 WATT. 1/5/10/25/50/100/250/600/1,000 or 2,600 ohm.. 21471. P. & P. lip.

"2111.

Oil
001 

ADVANCE TEST EQUIPMENT
Brand now  nd boxed in original sealed cartons.
111170. UHF MILLIVOLT METER.
100 Kelm to 1,000 Mc/a. we 10 mV to 3V.
D.c. 10 mV to 3V. Current 0.01 µA to 0.3
mA. Resistance 1 ohm to 10 megohin.
SUL
?TU. TRANSISTOR TESTER. Full range of
facillties for testing PNP or NPN translator.
In or out of circuit. 137-50.
Carriage 50p per item.

HONOR TE.10A. 200 0 /
Volt 6/26/60/260/400/
2,000V d.c. 10/50/100/600
1,000V a.c. 0/50/aA/26mA
260mA d.c. 0/6K/6 meg.
ohm. -20 to +22dB.
10-0, 100 mfd. 0-100.01 mfd. 88471.
P. & P. 15p.

MODEL TE400. 30,000
O.P.V. Mirror male, over-
load protection 0/0.6/3/15/
60/300/1,200V d.c. 0/6/30/
120/600/1,200V a.c. 0/
30µA / 6mA / 60mA /
300mA/600mA. 0/8K/80K/800K/8 meg.
-20 to +83dB. 16.971. P. & P. 15p.

MODEL PLUS. 20k ft /
Volt d.c. 8k0/Volt
a.c. Mirror scale. 0.6/
3/12/30/120/600V' d.e.
3 / 30/120/ 600V a.c.
50 / 800µA/ 60/600mA.
10/100K/1 Meg/10 meg

. -20 to + 46dB.
66-971. P. & P. 12Ip.

MODEL TE-00. 60,000
O.P.V. Mirror scale, over-
load protection. 003/13/60/
300/600/1,200V d.c. 0/6/
30/120/300/1,200V d.c.
0.03/6/60/600mA. d.c.
16K/160K/1.6/16 meg. -20
1740. P, & P. 15p.
THE MODEL Till-20CH.
Features Resettable Over-
load Button. Sensitivity:
20K 0/Volt d.c.
Volt a.c. D.c. volt.: 0-0.5,
2-6, 10. 60, 250, 1,000V.
A.c. volts: 0-2.6, 10, 50,250, 1,0001-. D.c.
current.: 0-0.06, 0.5, 5, 50, 5001nA.
Reeistance: 0-5K, 50K, 0-500K, 5 meg.
Decibels: -20 to +52dB. 211.00. P. &
P. 171p.

o +63dB.

MODEL AS -100D. 100K fl /
Volt. mirror scale.
Built-in meter protection 0/
3/12/60/120/300/600/1.200V
d.c. 0/6/30/120/300/600V
we. 0/10mA/6/60/300mA/
I2A. 0/2K/200K/2M/200M. -20 to
+17dB. 11240. P. & P. 17f p.

THE LAB TESTER.
100,000 O.P.V.
6f in scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 5/Volt a.c.
D.c. volt.: 0.5, 2.5,
10, 60, 260. 1,000V.
A., volts: 3, 10, 50, 250, 500, 1,000V.
D.c. current: 10, 100µ-4, 10, 100, b001nA,
2.6, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: -10 to
+49,113. Plastic case with carrying handle,
aim 74in x x 31 in. 118.90. P. & P. 25p.

SKYWOOD
SW -500

50 K 0/Volt. Mirror
wale DC Volta
0.6/3/12/30/300/600.
AC Volts 3/30/300/
600. DC Current
20uA/6/60/600mA.
Reelatance 10K/100

K//Meg/10 Meg. Decibels -20 to +57db
17-50. P. & P. 15p.

270° WIDE ANGLE
1mA METERS
MW 1-6 60mm square
13 97f . MW1.8 80mia
square 54971. P. & P
extra.

UNR-SO RECEIVER
4 Band, covering 1560KHz-SOMIls. B.F.O.
Built in Speaker 220/240V we. Brand new
with instructions. 515-75. Carr. 37f p.

W802 TRANSCEIVERS
Large quantity available for EXPORT!
Excellent condition. Inquirle. invited.

UR-IA SOLID STATE
COMMUNICATION RECEIVER
4 Bands covering 651(Hx-30MHz. FET, S
Meter, Variable BFO for BBB. Built in
Speaker, Bandspread, Sensitivity Control.
220/240V we. or 12V d.c. 121in x 41In x
Tin. Brand new with instructions. 129.
Carr. 374p.

LAFAYETTE
HA -500
RECEIVER

coverage 150-400KHz, 650KHz-
30MHT FET front end, 2 mech. filter.,
product detector, variable B.F.O., noise
limiter, S Meter, Bandepread. RF
151n . 9, in < 811n. IMb. 220/240V a.c.

1412V d.c. Brand new with instructions
5. Carr. 50p.

LAFAYETTE
HA -800 SOLID
STATE AMATEUR
COMMUNICATION
RECEIVER

3.

.41411,

5-4, 7-7 3, 14-14

LH

35, 21-21.45, 28-29 7,
50-54MHz. Dual conversion, 2 mech.
filters, product detector, variable BFO,
O Meter, 100KHz calibrator. 220/240V
a.c. or 12V d.c. 15iu < Olin x 13}in. 181b.
Brand new with instructions. MU.
Carr. paid (100K Hz Crystal 1197} extra).

FULL RANGE OF TRIO EQUIPMENT

EDDYSTONE VHF RECEIVERS MODEL
770R. 19-165 Me/s. Excellent condition. 1100.

VOLTAGE STABILISER TRANSFORMERS
180-260V input. Output 230V. Available
150W or 225W. 112.50. Carr. 25p.

AUTO TRANSFORMERS
0,115/230v. Step up or step down. Fully
shrouded.

150W. 12 371 P. & P. 174p.
300W. 18.26. P. 5 P. 221p.
300W. 14671. P. & P. 324p.

1,000W. 2746. P. & P. 37}p.
1,500W. 1S-97}. P. & P.
5,000W. 136-00. P. & P. El.

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
ing. Ideal for control of
lamps, drills, electrleal
appliance., etc. Input
230/240V a.c. Output con-
tinuously variable from
20V to 230V.
Model MR2305 6A 68 x 46
x 43mm, 611.874., Model

MR2310 10A 90 X 68 X
60mm, 11 271. Postage 121p.

"YAMABISHI" VARIABLE VOLTAGE
TRANSFORMERS

Excellent quality . Low price . Immediate delivery
MODEL S-260 MODEL 5.260 B

General Purpose Panel Mounting
Bench Mounting la te-e0

2-5A 116-424
2.5A 16 76 Please add postage
5A 69.76 ALL MODELS
8A 114 110 INPUT 230 VOLTS, 60/44)
10A 118 60 CYCLES, OUTPUT
12A 121 00 VARIABLE 0-260 VOLTS20A 13760 Spacial discounts for losatIty

G.W.SMITIII&CO.GMEILTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715
3 LISLE STREET, LONDON, W.C.2. Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

OPEN 9-6 MONDAY TO SATURDAY

All Mad Orders to -
11 -12. Paddington Green.

London, W.2
Tel 0l-2626562
I Trade supPlied)
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LOW VOLTAGE AMPLIFIER 1,,,,,on)y.t
6 transistor amplifier complete pito 13p IE I '75
with volume control, la suitable P. & P.
for 9V d.c, and a.c. =Indies.

ACOS STETHOSET. 200 ohm d.c. Res. stethoret complete with 5tt of wire.
Ideal for private liatening on radio and tap recorder.
These stethorets are made to very high standard., they are used but in good condition
and are all guaranteed.
Well below original Price at 30. plus 19p P. & P.

Will give about 1W at 8 ohm
output.

MAIL ORDER
DEPT.

will work as a record ',Layer,
With high IMP input this amplifier

CRESCENTbaby alarm, etc., amplifier.
No. I I

RADIO LID HAYES RD.
LONDON EMI L *S' AKER

,/, ; )i.zr1 '
N22 10W 13in x 8In ± twos.t',.and crop -over.

'.' ii & 40 MATE ROAD, LONDON N/1 611888 3206
6Th

and
',,,... i

and ready tor use. This

450
2.2f in

All wired
ever-

.".. PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Bass -Middle -Treble.
Each channel has its own .ensitivity pi lila)

SHELF UNIT
Two teak finish shelves on a black frame

popular 450 in 3-8-15 ohm imp.

L350 plum 38p P. & P. each.

control. Tut connect the Input of this
unit to the loudspeaker terminals of an

to

.
,"T,....11P-""*

''''`

.,.,, (overall sire: 28In x 25in x 12in). Ideal for
hi fi equipment: amplifiers, speaker cabinets.
etc. The perfect answer for booming unit C 'III

amplifier, and connect three 250V up
500W lamps to the output terminals
of the unit, and you produce a fascinating
round -light display. (All guaranteed)
/1840 Plus 38P P. & P.

If you require more information please send 84.E.

...,..lif.17-----
liar.4....----

.
..,......- r ...--.....

-`'

audio and equipment.' This unit is wall
mounting.

L250 plus 38p P. & P.

ELECTROLYTIC CAPACITOR
1,500mF at 150V d.c. working.
Plessey C.K. capacitor. Approx.
size: 21n. diameter x 4f in. long.
A bargain at 401 plus Op P. & P.

BATTERY
ELIMINATOR
Plug your TransistorRadio, Amplifier, Cu.K
gene, etc.,Into the a.c.
mains through this compact
nor. 2iin x 2in . Sin approx.
E150.6vE1.50,9v 11.50.7(V
complete with cable and
Philip. Cassette.

£2 plusOp
P. & P.

i

plug

each.

....

el lin in
4iV

for

4:==*=.
La.f.'

.  

CRESCENT CASSETTES I=

Top quality cassette. at unbeatable prices (completeTo
with standard storage case): C60 Up, C90 113P.

C120 Sep plus 5p P. & P.

_ Nun= nitx commios
Approx. 2 amp rating.

0' Two  pin non - rever-
(..,i.. Able midget der con -

' nector. Approx. size:
Yin x fin. Ideal for loudspeaker
connection.. etc. 8p plus 2p P. A P.

BARGAIN
Component.
galore for the..p.rim.,,t,,er.

computer
boards with:

BOARDS
""' .,,--

HIGH QUALITY IMPORTED HEADPHONES
1,000 CI Per Phone  Iklp TTC
2,000 ()per phone .. ..88p G1105
Plus 10p P. A P. per pair.

MAINS TRANSFORMER
Fused Primary 240V. Second-
dart' 220V H 5051/A. 13.3V

et 1A.This transformer
Is made to a very high
standard and Is a
small sire: 2in x 2fin'
x 2} in. fill, plum 15p
P. & P.

Heller. Cap -
sellers and
useful Transistors
transistors per board.

BARGAIN PRICE
5 BOARDS Ilia.
on this item.

-at least 4

Up per board
P. I P. Free

MICROPHONES
BINS: Crystal high impedance. Hand and desk
standing. Frequency: 50-10,000Hz. 70p plus
OP P. & P. 1111101: Crystal high impedance plus
on/off switch. Hand and desk standing. Fre-

quency: 150-8,000Hr. 41.45 plus 15p P. a P. 1110111: Dynamic
50k0 impedance. Slim type. Frequency: 50-12,000Hr. $178 pine

lop P. & P. 11011: Cardioid dual impedance 8000-50k 0 with
on/off switch. Frequency: 00-12,000as. 111-116 plus 15p P. & P.
11071: Dynamic 50k Q. Frequency: 50-15,000H.. DM* pip 15p
P. & P. 11075: Cardiold dynamic dual impedance 800-O0k0. Fre-

quency: 50-14,000Hr. 6755 plus Lip P. & P. 11060: Cardiold
dynamic dual Impedance 1300-50k O. Frequency response: 40-
15.00Hz. 117115 plus 15p P. & P.
All these microphones are complete with cable and where needed stand
firing brackets.

BRIGHTNESS CONTROL
Full control over 300 watts of
Incandescent lighting. Thyristor
light dimmer mounted on a stan

lard switch block
ready to fit into a
MK. Boo. Enjoy

es, CHROME TV STAND
. 4,P I 28in x 8fin x loin high. This modern design TV/ stand would make an Ideal base for a coffee table and

/1

is a bargain at:

L 1.63 P.- Pap P. a P

i

the pleasure of
having the 'precise
amount of light you
require at any time.
Our Price E2.75

Our now shop
now open at

13 SOUTH MALL, EDMONTON, N.,
arrCie. our complete stock of

electronic components and hi-fiPhis OP P. & P. each,

:Moan & Company
offers a comprehensive range of

COIN & METAL DETECIORS
THE HUNTER
High sensitivity combined with marked stability to give a simple -to -use
detector which is a must for the professional man such as tree £24.00surgeon, electrical contractor or serious treasure hunter

THE EXPLORER
Inexpensive but sensitive. Will give hours of treasure hunting fun for the
whole family on the beach, whilst walking or at home in £19.50the garden. A useful robust general purpose detector

THE DISCOVERER
The Do -it -Yourself kit entails a minimum capital outlay and can be

I easily assembled in a few hours. The kit is complete except for a
standard portable transistor radio as most families have one of these
available. As sensitive and stable as the more expensive E5.40
detectors but a fraction of the cost
2 T andhDreadyisc for

o r euce(transistorMetalDetector
radio

fullyn,t assembled

3 pgtsacholveerterr.ril.!isettoari 6-aetioctoidreal for use with the
L7.50

£1.95

TREASURE HUNTER'S HANDBOOK
"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

45pplus 6p post
and packing

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 9-1 p.m.
FURTHER DETAILS OF ALL DETECTORS AVAILABLE ON REQUEST

(A 3p stamp would be appreciated).

184 Main Road. Biegin Hill, Kent. Telephone: Biggin Hill 4234

FREE FLOG LIST No. 6
Scores
Special
Bargains

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

HUGE RANGE OF SPECIAL SNIPS
-STEREOS, DECKS, TAPE RE-
CORDERS, AMPLIFIERS, SPEAK-
ERS. TRANSISTORS. VALVES.
COMPONENTS -NEW BRANCH
AT 77 EAST ST.. SO'TON.

TECHNICAL
TRADING

* Portsmouth -350 Fratton Rd.
Tel. 22034

* Southampton -72 Si 77 East St.
-Tel. 25851

* Brighton -6 Queen's Rd.
Tel. 23975

**ARUNDEL-AII Mail Order
15.17 QUEEN ST. Tel. 381299

ENORMOUS PURCHASE. GUARAN-
TEED. APPROX. HALF PRICE.

WORLD * TAPEFAMOUS
Standard Play Double Play

OM. 150ft. lip 3111. 300ft. 20P
4in. 300ft. My 4111. 60011. 501,
510. noon. 46p Sin. 1,000ft. 75p
5:in. 90013. 52p 1,800ft. 95P
hin. 1,000ft. drIp hin. 0,400ft. 61.35

Long Play Triple Play
Sin. 005ft. 13p 4in. 900ft. 85p

45011. 27p Sin. 1,80011. 11.13
5In. 900ft. 53p 5: In. 0,400ft. 11.70

1,00011. Up 7in. 3,600ft. 6240
7in. 1,800ft. SIp

Quadruple Play
P0,40,1, 5p reel. sin. 60011. 43P

P... Free le,, J u that
Quantity and Trade inquiries invited

Fe/IS RAMS' 90/1/01
The 6 T RI m E puts

the right .tn,urt ill:. Pubject.

 A fully insulated light control.
 Provides maximum safety and reliability.
 TV, Radio interference sup a d.
 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 wires.

Send P.O's, etc. to:

BREMAR ENGINEERING
QUEEN MARY'S AVENUE
WATFORD, HERTS. WDI 71R
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Discosound
P. A. AND DISCOTHEQUE EQUIPMENT

-A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT

05 05 e) e) 0!) f) f) 45

eeeee6

D.J.I01 Mixer Pre -Amplifier
Six inputs allow full mixing facilities lot all type+
of equipment. 9V battery operation.
Size: llninx 2,tin x 4: in.
Suggested Retail Price 114

D.J.102 Discotheque Mixer Pre -Amplifier
Four inputs each with its own volume control plus
!mister volume control, PFL monitoring and mic.
override switches. Bize: 101M X 4in x 4in.
Suggested Retail Price £25

13.1.105S P.A. Amplifier
4 -channel mixing facilities each with separate inputs
and volume controls. 30W r.m.s. power output:
a.c. mains 2001'220V Lc. Size: 11 lin x Sin X 8In.
Suggested Retail Pries Del

D.J.70S Integrated Mixer Amplifier
Power output 70W r.m.s. 4 -channel mixer with
separate inputs and volume controls, plus master
volume and separate bass and treble controls.
Size: 1G }in x Din x 61n.
Suggested Retail Price MSS

DJ. Disco -Amp.
Designed specifically for use with diacotheques.
Power output 100W r.m.s. Two mIc. Inputs and
two gram Inputs, with Independent volume controls
plus bass and treble controls. Incorporates many
excluelve features. Front panel size: 1111In x 7in.
Suggested Retail Price £85

C iscosound 40 Discotheque Pre -Amplifier
Features independent Inputs and volume controls for
two microphones and two turntable. plus separate
haw, treble and master volume controls. Self -
powered and ideal for use with Discosound 100
Power Amplifier lie capable of running 10 of these
power amplifiers-total 1,000W). Front panel size:
It }in X 7in.
Suggested Retail Price £40

Cis d 100 Power Amplifier
10GW r.m.s. power amplifier (at 8 ohms) utilising
all silicon transistors and features full automatic
overload against short or open circuits. Frequency
resoonse 20-20,00011z 13dB. Distortion less than

at 70W r.m.s. fld B. Sire: 101in x 8in x 7In.
Suggested Retail Price £49.50

C.J.103S S Pre -Amplifier
A high quality stereo discotheque pre -amp unit.
Incorporating 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 161in X NM.
deported Retail Price 110-50

13.1.30L Psychedelic Light Control Unit
3 -channel light unit enabling bass, middle and treble
frequencies from the amplifier to be operated
individually. Handles 1,000W per channel. Front
panel size: lifin X 81n.
Suggested Retail Pries 1111740

C) (30 (3 C)
o o 0 0

D.J.40L Sound Operated 3 -channel light
unit

Futures built-in microphore which eliminates the
need for connection. to any amplifier or sound source.
Handles 1,000W per channel. Front panel
size: 18lin X 3in.
Suggested Retail Pries IN ea

D.J. DIMMER 3000
3 -channel light dimmer unit offered In two versions:
Dimmer 3000-a straight 3 -channel dimmer unit
with mains input and three light outputs.
Dimmer 30008-for use In conjunction with D.J.SOL
Light Control unit only and has three mains inputs
and three light outputs. Front Panel else: 10In x gin.
Suggested Retail Price 8111.50

Discosound Disco -Wheel
A projector designed to protest a range of liquid
wheels and colour change wheels for special lighting
effects, adding colour and variety to any form of
entertainment. Size: 7jin x
Suggested Retail Price 1114

A rang* of complete Discotheques with
matching Speakers also available.

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 12 MONTHS
For full details of the Discosound range of products call at or write to your nearest

Discotheque Centre - Demonstrations given at any time.
DISCOSOUND

122 Balls Pond Road, London N.1 Tel 01- 254 5779
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

SP23 Mk. 111 /1197
Base and corer for above . /495
AP76 119 50
FILM /24971
SL73B 128 35
SL93B /39 45
Base and cover for above 68 .97'.
401 /8150
P. & P. Decks, 621p: Base and co, er,
30p: Deck/Base/Cover, 87111.

THIS NORTH'S
SPECIAL OFFERS!

sp25 Mk. III with base SISK;
P & P. 73p.

SP23 Mk. lit with Monotone
9TAHCD cartridge and base 016.74

P & P. 75p.

VHF AIRCRAFT BAND
CONVERTER
Model VHF.105
When placed within
lin. of a MW band
radio full coverage iii
VHF Aircraft Band
110-133 Mcis can bi
obtained. All Dan.
sistor, 9V battery
operation. Fully
tunable 18;in x 7

section telescopic
aerial. Size 4in x
grin x 111n.
OUR PRICE
28.60. 1'. & 1. .01.

S NCLAIR PROJECT 60

ilia SIMS
An attractive alternative for the en-
thusiast prepared to assemble these
excellent modules to make a stereo
assembly. Z.30 24W Power Amplifier
14.471 (2 required).
Stereo Sixty Control/Pre-amplifier
19.971. I'Z.3 Power Supply Unit 2.4.971.

SINCLAIR PROJECT 60. Package
deal price 1119.95. P. & P. 621p.
Project 60 is supplied complete with
Instruction manual and tenlplates for
plinth mounting.

SINCLAIR IC -10
INTEGRATED CIRCUIT

IOW Amplifier. Size only lin x 04in
0310. A true hi -fl amplifier complete

with manual giving details of a wide
range of applications and instructions.
Guaranteed 3 years.
ONLY 12 971. P. & P. sp.

SINCLAIR IC10
with special transformer to operate
from ac. mains 230/250V. Output I3V
01 0 3 mill, 03.98. P. & 15p.

No fiddly tape threading, just snap in a
compact cassette. Amazing perfoe'
mance from all transistorised circuit.
Ado level control. Luxurious wood
grain and black finish. Rune on 4-1;11
batteries. Complete with remote control
mike, stand and strap. 90 min. play
cassette 65p extra ('Rec. price of ident.
moil. with ease 629.401.

E.M.I. LOUDSPEAKERS
MODEL 460. 131in x
Bin elliptical with
twin tweeters. 813
impedance. 10 watts.
Brand new, guaran-
teed.
Lind Air Price

28.971
I'. & P. 221P each.

MODEL 160, 131in x
Sin elliptical, 3 and
1313 impedance. 10
watts.
Lind -Air Prior

62 971
1' P. 221p each.

UNILEX
AUDIO
MODULES
Build a stereo
amplifier for as

e as
215.00. Send 23p for Mullard "Do It
Yourself Stereo" booklet. All items in
stock.

S-DeC BREADBOARD

Brilioh Made
Solderless breadboard panels, for fast
reliable component connections.
Single De0i. One B-DeC with Control
Panel, Jig and Accessories for solderless
connections to controls, etc., with
booklet "Projects on S-DeC" giving
construction details fur a variety of
circuits. 21. P. & P. 171p.
4-DeC KIT. Font- B -Dees with two
Control Panels, Jigs and Accessories
and the booklet "Projects on 0 -Dee"
all contained in a strong attractive
plastic ease. Ideal for the professional
user. 03.95. I'. & P. 171p.
T-DeC KIT 1260. P. & P. 171p.
0-DeC STD It 12.60. P. & P. 17111.

HI-FI CATALOGUE
100 pages fully illustrated with S page
P.A. section. All leading makes and
accessories plus details of Budget Stereo
sy0etos. 25p. P. & P. 5p.

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
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

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

SPECIAL OFFER 5;( DISCOUNT
TO SATURDAY CALLERS

JULY AND AUGUST ONLY
MOTOROLA
We can now offer the whols vast range of

TTL LOGICS
1-24 26-99 00-499

Motorola IC's at Industrial distributor 887400 259 200 18p

prices. 8307401 250 20p 18p

Examples 1p Data Sheets 8N7402 259 20p 1110

MC724P 046 887403 26p 189

111(1790P 114 20121 8147404 25p 20p 180

M('1303L 2.70 extra 8E7405 25p 209 18p

FAIRCHILD (RTL)
8E7406 80p 75p
8E7408 269 20p
8E7409 259 209

70p
180
189

1-5 6-11 12+ 8E7410 240 20p 18p

L900 409 37P Up 8E7411 269 20p 18p

L914 40p 17p Up 8147413 50p 45p 40p

L923 409 379 SSP 8E7420 16p 208 180

Data sheet 1210 6N7430 269 20p 189

LINEAR
8307440 252' 20p
8N7441AN 0p
8147442 01 920p

18p
800
80p

Amps. 1-5 6 11 11-24 8307446 11.25 SI 10 01
Op Op Op 8N7447 01.10 11 90p

UA702A TO3 280 2-70 2.75 13E7448 01 90p 80p
TA702C TOO 077 0.76 072 8517430 26p 20p 180

11A703C T03 1.37 1.80 125 8177431 25p 209 18p
UA709A T03 1.25 I.17 1.12 8307453 25p 202' 18p
ITA709e DIL 665 056 0.50 0307454 259 20p 189
UA709C T03 0.55 0 52 0.46 8307460 2,5p 20p 189
UA7LOC TO3 1-26 117 1.12 0517472 409 35P 80p
IIA710C TO3 070 0.65 0.60 0307473 459 40p 85p
IIA716 TO3 1.87 1.75 1.70 8N7474 45p 402' 860
t'A723C TO3 1 62 1.50 1.42 8177473 11 00p 80v
l'A730C T03 160 1.46 1.37 8147,476 459 40p 360
17,1741e TO3 0.87 0.60 0.70 EIN7483 01 909 80p
17A741C DIL 0 87 0.80 0.70 9E7486 Sflp 45p 40p
LM741CN DIL 087 0.80 0.70 6N7490 01 909 809

6N7492 21 90p 800
8307493 01 909 80p

MULLARD PLESSEY 8E7495 11 90p
8/47490 11 90p

80p
800

TTL Pp 83474107 46p 40p 35p
Op 2.124 8E74153 11.90 11.70 6160

F.111.101 0.87} SL701C 1.45 8E74154 12 20 01 80 21.46
IJI1121 0.87}
FJ H141 0 874
FJ11161 0 871 DATA SHEETS

830741001
T167D1 6180 1170
83074161 12 60 02 50

01.60
22 40

FJH171 091 1245 8E74164 £220 01.95 01 80
FJ H221 0.871 0E74185 12 25 21.95 21.80
FJJ101 1.374 81414192 12.25 01.95
FJ,1121 1 874 TOSHIBA 03074193 02 26 21.95

6180
1180

PJJ141 8 124 6p
FJJ191 1 871 TH9013P 14 57FJJ231 3 124
E1K101 2.25 20 WATT AMP

RCA
Type 1-24 25-99 Type 1-24

OP Op
25-99

OP Op

FJY101 080 TH9014P 11.65 CA3000 1 80 1.60 )..1(3033A 4.26 3 80
PRE -AMP

MULLARD
DATA SHEETSDTL 20'124

fp

CA3000% 1 1.80 160 CA3033
CA3001 269 2 40 CA3033V 1
CA3001V l 289 240 CA3096
CA3002 1 80 1.60 CA3037

1.28 1 10
1.23 110
0-73 0 65
1.65 1 47

Felt 101 0.874 MULLARDFCHI21 1.05

eA3002V 1 1.80 1.60 CA3037A
CA3004 1.80 1.60 CA3038

2.63 2.25
2.53 285

FCH2O1 1.324 LINEAR CA3003 147 1.05 CA3038A 840 3 08
FCH231 160 Iv CA3006 280 2.50 CA3039 0.84 0.75

FCJ101 1.624 TAA241 1 624
FCJ111 1.66 242 426
FC.T201 180
FCJ211 275 243 1 60

CA3007 2.63 2 34 CA3040
CA30015 1 80 1 60 CA3041
CA3008A 2 96 2 64 CA3042
CA3010 137 123 CA3043

2.40 214
109 097
1.09 0.97
1.87 1.23

FCK101 4374 263 0 774 CA3010A 2.53 2.26 CA3044 180 1 07
FCY101 1.06 293 0 974 CA3011 0.74 0.85 CA3044V 1 1.20 1.07

300 1 75
GENERAL 310 126
ELECTRIC 320 0 724

CA3011PR E CA3043
0 74 0 65 CA3046

CA3012 0.89 0.79 CA3047
CA3012V 1 0.89 0.79 CA3047A

1.23 1 09
089 0.60
137 1 23
2.53 225

Op 350 1 75 CA3013 1 05 0.94 CA3048 2 04 1.81
P5222 2.80 433 1.474P5230 1.40
P5234 0.90 521 1 824

CA3014 1 24 140 CA3049
CA3014V1 184 110 CA3030
CA9015' 2 09 I 86 CA3031

1-60 1.43
1 84 1 64
1.84 1.20

PA237 2.10 522 3 60 CA3013A 340 3 03 053052 1 66147
PA239 310 530 4 96 CA31516 2.46 219 0.03053 0.48 0 41
PA246 1.60 570 1.974 CA3016A 3 73 383 t .A3054 1.09 0.97
PA264 1-90 811 4 45
PA2133 2.00
PA424 205 TAB101 0 974
P5436 1.90 TAD100 1974

CA3018 0.84 0.75 0.03053
CA3018A 1 10 0 99 CA3056
CA3019 0.84 0-76 CA3056A
CA9020 1 26 113 CA3059

1.69 151
1.20 1 07
8-19 285
1.66 148

l'A 494 2.05 TAD110 1974 CA3020A 1 60 1 48 CA3060 4-91 4 37
CA3021 1.56 1.89 CA3062 2.55 2.27
CA3021V 1 1.58 1.89 CA3064 1.20 1.07

SGS
CA3022 1 30 116 CA306.5
CA3023 1.28 113 CA3066

1.20 1 07
2111.88

TA A66111 11 921 CA3026 100 090 CA3067 2-18 1 94

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

CA3026PR0 CA3068
1 00 0 90 CA3070

CA3028.5 0.74 0.65 CA3071
CA3028B 1 060 114 eA3072

2.43 216
1.70 1 51
1.62 1 44
1.68 1 48

8 Pin TO.3 I.C. Holders, 10 35 CA3029 0 870 77 CA3075 1-13 1 00
10 Pin TO -3 I.C. Holders, 10-574 CA3029A 1 65 1 47 CA3076 180 1 16
12 Pin TO -3 I.C. Holders 00.624 CA3030 1.87 1 28 CA3078 3-19 2.85
14 Pin Dual-In-LIne I.C. Holders, 60 431 CA3030A 2-53 245 CA3080 079 0.70
16 Pin Dual -In -Line I.C. Holders, S0424 CA3033 2.63 2.26 CA3080A 3-19 2.85

See our ad. on opposite page for
components and P. & P. charges.
arriving daily. Please inquire.

transistors, diodes and passive
Many more types in stock and
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LARGEST STOCKS
SEMICONDUCTORS & COMPONENTS BRAND NEWWIDEST RANGE GUARANTEED

TRANSISTORS PANEL METERS24301 POP 223405 46p 49311 Up I41'172 152 110W70 2712 NKT238 250'38 Series -FACE SIZE 42 x 42mm. All Prices (r 1-9 piece.. All20302 202 223414 1111p 40312 4712 10.173 251P B8119 1713 NKT240 rip meters d.c. 50{41,114711 100p./.111.76; 200pA, 21.821: 300PA, 21.811:20303 202 223413 rip
20306 424 223418 3714

40314 87}pi BC182 lin
40320 471p BCI83 lin 88X20 nip

BEIX21 rip
NKT241 271p
NKT242 100

50-0-30µA, 11.711; 100-0-1000A, 21421; 300-0-500µ.4, 1146111.25.; IMA,
ONA, ILO; 10MA, 21.26; 5014A, 11.116; 100MA, 11.25; pOOMA. 21.

,

86;20308 302 223417 8710
2(1309 302 223370 111.2620371 lop 22357! 271420374 202 223603 2712

40823 nip
40824 474,
40926 WA
40329

BC184 1114BC212L 1212..,,_
/C1r22 ...,Nem so,

B2X26 48,
B8X27 47ip
B8X28 8110

NKT248 rip
NKT244 lig
NIC7245NKT281 OOP

IA, 21_SA, 111.26; 10V, 21.86; 20V, 21.26; 50y, A1.25, 300V,111-25;
500V, 21.35.

SILICON RECTIFIERS20381 2212 223608 2710
8CY32 54 NKT282 SOP PIV 50 100 200 400 600 141111 1000 1200

22404 rip 223807 "fp 40344 271240347 vs. BeY33 254
118161 nip....,,,, ...,,_ NKT264 202 1A lop 1210 152 lop 17 ., p 192 202 -2N898 Up

2N897
8°P22898 B62

223702 1E2
2P13783 11162N3704 1712

40348 beg
40360 4214

BCY34 302

BCY34 403BCY99 604

......'" '.B8X77 174p
B81178 .,,._

NKT271 Up
NKT272 202
NKT274 Up

3A 154 - - 22111 30p -6A - - 864 307p 32;p 952 502e -
10A - 68I2 57111 653 77' P 9713 0719 5125

22708 nip 223705 lap
40361 pp"-4", ,, BCY40 50P

,...-i. p,,,.'1.
--'-''.' - NKT273 204 17A - 5712 62:0 77.2 909 97;p 11.20 21-571

227081 1212 223708 111142

57. ,,,.., BCY42 15p B8Y1O 574p NKT281 $71p IA and 3A are plastic encapsulation.22708 15p
22709 0114
2/4718 Up
22726 Up

223707 15p
223708 ilp
223709 102
223710 lb

...,. ...IP
40406 47111
40407 402
40408 5812
40410 681p

BCY43 15p
BCY54 3212
Ney38 2212
Bc.059 X14

15111 171:B8Y24 1
ggy23 ,..
- - - -- '''B8Y26 an.-

NKT401 874
NKT402
NKT403 72411N914
NKT404 6212

DIODES & RECTIFIERS
7;p 18940 7; BAX13 1212 BYZ12 sop1N916 712 11119 16p BAX16 12110 BYZ13 25P

22727 SOp 2973711 120 Belt22 97111 88Y27 1716 NET403 742 124007 8210 11129 11/2 BAY18 1712 015 1714
2N914 1714 223713 12421 404871 5710 BCY70 1102 118Y28 1712 NKT4011 nip 1/44148 712 AAZ13 102 BAY31 74p 0A9 102
2N916 1743 223710 12.941 40468A SSP BCY71 4814 B8Y29 1;11: NKT451 nip 125145 22-371 AAZ13 1212 BAY38 263 0A10 221P
22918 Up 223791 32.75 40600 574p 100172 1712 B91Y32 NET432 nip 1844 102 AAZ17 1814 01100 1712 0.447 712
22929 16112 2N3819 35p 40673 2146 BCZ10 rip B8Y36 UP NKT4S3 4714 18119 152 01100 152 BY103 8212 0170 712
22930 rip 223823 9712 AC107 800 BCZ11 Imp B8Y37 Up NKT6031, Slip 18120 152 Ram 221p 131122 371p 0A73 102
221090 1$14

8312
223834 2712
2238041 8714

10128 20p
AC127 Up

BD118 AMU
101)121 Up BSY38 2314

B8239 8814
NKT813F Usit:
10911674F 18121 1712 11A110 82;1, 111124 152 0179 p221091/8130 iSip 81113 7.,p 111128 16p 0181 710

221131 24 223833 27_ A0128 80p BD123 3814 88140 nip NKT877F 309 18181 1212 111141 8212 BY127 1712 0A83 71p
221132 Up 21438531 Sep 10134 2212 BD124 112111 psypl nip NKT713 252 18132 15p 111142 321p 111164 5212 0100 lip
221302 1712 223858 SOp Ac176 26p BD131 76p B8y5.2 88j, NKT781 80p 18920 712 111144 1212 BYX10 2212 0/91 712
221303 1712 223838A 3510 AC187 8212 1013182 869 B81753 5714 NKT10419 UP 18922 712 81143 202 BYZIO 1362 0193 712
221304 11812 223828 Up AC188 8DY10 I1371

B8Y54 402 NKT10439 8712 18923 712 BA134 121p BY7.11 3214 0A200 10P
9.21305 16119
2/413062/41306 150
2141307 Up
221308 1102
2141309 80p
2211507 171p

223838/ 302
223839 2744
2238719A 1

223880
223888 11.
223877 402

27'p3
ACY17 71,
ACY18 sip
ACY19 262
ACY20 252
ACY21 252

1113111 SLIM
BDYI7 SL50
BDY18 ilL75
BDY19 51.971
BDY20 11.121
BDY38 9712

20pri3r,70
. 47 2

8179 45i8-
B8Y82 IMP
B131790 674p

NKT1OS19 Slip
NKT20329 4744
NKT20339 3712
1491180111 7712
NTK80112 9710

WS TRA110011=113
1 Charger. Sec 0-3.--9-18V (P.O P. 2212.) .. ripamp o
2 amp Charger. Sec. 0-3.3-9-181 (P. .1 P. 2212.) .. 11.271
1 amp (Douglas) 611103 Sec. tappings from BV to 30V .. S1.421221813 Up 2238771 40p

ACY22 2.02Acy28 201 BDY130 51.25 B817931 121p NKT80113 2 amp (Douglas) 611104 Sec. tappings from 617 to 502 .. .. 22.1242N1631 Up
221832 110p

2N3900 574p4
2239001 ACY40 201 BI1181 11.26

BDY62 il C111 752
C424 8710

21.124
NKT80211 Nip

Post end parking 2212.
8 amp (Douglas) 611107 Sec. tappings from 617 to 30V .. .. 15.502N1637 Up

221838 2712
2973901 117si:
2143903

10141 25p
ACY44 404

BF113 252
101117 4712a423(derails-0428 402

NKT80212 rip
NKT80213 9212

Post end parking 3712.
inVarious other Transformers ranging from 11 to 31 in stock (c221871B 11 223904 Up A8140 Olip BF163 3711. C428 NKT80214111112 catalogue).221711 Up

22111619 311p
2141893 3712
2N2147 $81p

223903 rip
223906 rip
224058 1742
224039 I

AD149 570
AD1AO 621p
AD161 3712
AD182 3712

81167 250
BF173 321p
BF177 302
BF178 302

0744
D13T1 Slip
D18P1 17ip

NKT80215 Slip
NKT80216 Nip
0e" 75p
0022 Hp

MA1C/
8C41 AI , 803513 1L101
8C41/3 11.10 SCUD 111

BRIDGE RIATI712111
A. PIV

1 100 4712
A. PIN'
4 30 802222148 6712 224060 nip AF106 4212 11112 3151

Dia,,, 403

Cf2,.,!
001. 8041D 21.20 SC4OD MAO 1.4 140 5212 4 100 70p2972180 6712 2974061 nip AF114 252 81180 352 DP3P3 8714

----- 602
_

80,1011 22.06 8C4511 SLOE - ..,2 00 my 4 400 95p2902193 402 2904062 nip AF115 252 BF181 324 D18P4 402 Oen 88, 40430 WI 2 8C4813 11.4111 8 20 62142221931 41112 2N4244 4714 AF118 261/ BF184 262 13E1102 104 oc,2, 117,. 40486 Up 40429 oo, 2 200 702 6 200 87122221941 Up 2/44183 17411 AF117 260 BF183 4212 031113 204 ,-.-.28 an 40512 111.46 40432 21471 2 400 802 8 400 11.12:'.222217 2710
222218 224286 1714

224287 17111
AF118 8212 BF194 1712

BF193
13ET114 202

804
0029 421:
003 a; Reonores Bente 14133 DIA611222219 Slip 2N4288 1712

AF119 20p
2214 B17198 4212 GET119 202 0036 8212 TC4/10 (Press 111) 4 amp 100 PIV .. 162 MPT20 .. 402222220 Up 2N4289 1744

AF124
BF197 4212 011120 PliP Oen ee TC,4120 (Presellt) 4 amp 200 PIV . 752 MPT28 .. 371P2242221 Up 224290 174p

11123 20,
Op BF198 4212 0ET873 1814 -l.0042 pap TC4 s V . . 871p MPT32 .. 8712/40 (Preeeflt) 4 amp 400 Pl.2912222 209 2N4291 1714

AF128
11127 1712 BF200 5312 0E1880 110e. 0044 SOP 812 DIAC .. .. . 212 MPT36 .. 87!.3222287 11471

222297 109
2N429'2 nip
224303 4711.

Amp 078 BF224 202
BP225 2P2

0E1887 202
0E1889 82110

0042 1212
0C48 152222388 17111

222389 1712
2142389A 174p

a.,2N5027 .ar
225028 6712
2N5029 imp

AF178 421:
AF179 721 P
AF180 rip

BF227 22481238 nil,
101244 82117

GETsso 221p
GET896 rip
0E1897 nip

0C" 162
0071 nip
0072 nip

TTL LOGIC IC's
WE ARE NOW ABLE TO SUPPLY FROM222410 41114

222483 2710
2N5eso alp
223172 1$12

AF181 421p
11'239 450

474p

B99238 27ip
BFW59 250

GETR19R 42',--- --MJ400 S1474
OM-4 ssi°0075 211P STOCK LOWEST PRICE TTL's. BRAND2N2484 riP 2N5174 82i2 1F279 BFW60 25p muss 007,,,.....,6 1211) NEW AND GUARANTEED. SEE FACING222539 rip

2N2540 flip 2145175 421p
225176 µ9

AF280 6114
AFZ11 Slip

BFW81 47;2
BFX12 2212 MJ49.1 11411 .-"-." 302

0081 202 PAGE. WHOLE RANGE OF MOTOROLA,222613 Up 21452321 A5Y26 lap BFX13 2212 M2480 11.014222614 Up
2142848 Slip

.302
2N5245 46p
225248 4212

A8T27 Blip
A8Y28 27111

BFX29 7102

88X88 380

MJ440 lip
21 J480 Slip

m
SI.'"

00818 PPP
ocss
0084

264
264

M U L L A RD AND RCA LINEARS STOCKED.

THYRISTORS
Ply ..,

'"
100 200 30,1 4:0 1

CAPACITORS
A large and comprehensive

222696 *Sip
2/42711 Hp
222712 Up

225249 471p
325285 son
225288 22.76

18129 rip
A8T38 sap18150 es,

BFX.13 8714
81144 p7i,
BF188 VIP

151451MJ490 11
KJ491 £1.174

0C139 321P
0C140 UIP2N2115 07 ip 2N2267 stioi ,,,,,,, BFX 84 Up M.71800 21.171
0C170 $0,

11 259 271p 37 i is 409 47;p range available: Electrolytic,222714 SOp 2105905 37 p "'"` . ..012 BFX85 3214 MJF.340 osi.
ocin so,

4A 47;p 5bp 57;p - 75'3 Polyester, Ceramic, Poly -
222883 111110 220308 A8Y54 UP 11171E88 252 M.1E320 871, 0C200 404 IA 55p 85p 76p styrene. 811ver Mica. Tantalum,222904 502 225807 $712 18188 Slip BFX87 2714 M3E521 2714 0C201

604.,4_ 7A - 652 852 9712 Trimmers, Tuners.2112904A 21112
2312905 371p
2229021 402

225308 2710
225309 02 ill
2145310 421p

ABM 4E4
Amps si.ss
.rn-,,,, ...,

BFX88 254BFX89 824
BFX93A 7p

MJR2955
21.271

''.0C208 41112
Gc204 42111

T1C47 0.6A 200 PIV 56p
Al. 12A 100 PIV 7114. 223525Also 12A

'at 111.271

Example.:
2 000mF 231, STEP''6712.000mF 201. p222908 Up

2229081 274
222907

223354 rip225355 yip
225358 1171111

`"-'"' ...21
BC108 1214

12.

BFY10 3212
BFYII 48;3
BFY17 2212

miwo5, 171p
MPF102 421P
MPF103 Elp 0C207 762

oup71 IN,
3,000mF 25V. 462
3,000.01, 50V, 9714VEROBOARD 0-15 0-1

WIRE -WOUND RESISTORS

222923 152
222924 162

225385 4712
225388 Slip

.8C,189... -LO..-,,n en.
BC115 314

BFYI8 3212
BFY19 8212

MPF104 37/2
MPF103 slip

ORP12 62_0
ORP81 SOP

Matrix Matrix
2481 x 31in 1712 200222923 162 2245387 rip BC1161 11714 BFY20 11.60 MP83638 8214 P3461 221p 2jin x bin Up Mp 2.3 watt 2% (up to 270 ohms2142928 2143437 rib 73011882110 BFY21 4212 NKT0013 4714 TIP29A 50p 31in X 31in 24, only). 742. Green 142 28003 7110 80I21 1100 BFY24 46p NKT124 Slip TIP30A Op 31in )4 3111 17'p VIP 3 watt 5% (up to 8.2k (3 oply).104.Yellow Lip 28020 22 BC122 202 BFY23 252 NKT123 27iP TIP31A Slip Gin X 17In (plain) sip - 10 watt 2% (up to 25kG only),Orange 1112 28102 54:12 BC125 Up BFY26 202 NKT128 2712 191P321 762 Vero Pins (bag of 301. Up; (bag 11112.2N3011 Up

2143014 Slip
28103 Up
28104

80126 31111

BC140 27i,
81120 502
BFY30 50P

N91T128 rip
NET135 SNP

TIP33A 21.06
TIP34A 22.06

of 100).493_ .4Vero cm.`r ...P.` Pb.. Insertion POTENTIOMETERS228053 Up 213301 Slop 110147 171p BFY41 5017 NKTI37 1210 Tools (0.1 and 0.1., matrix) M 1164. Carton:228054 50p 28502 Be148 "pip BFY43 0212 UP
Tippi pp,p

Log. and Lin., law switch. 164.
HEAT SINKS
4.8 x 4 x lin Finned or Two

223055 76p
323183 302

28503 6311:
82128 BC149 1711Bc132 1743

881(28 2218BFX81 2211/
BFY52

NKT210
NKT211 209
NKT212 sop

11843 411P
17844 nip
11843 120

Log, and Lin with switch. 224.
Wire -wound Pots (3W), 1174.
Twin Ganged Stereo Pots, Log.

222134 Up
223135 Up

32139 21.171
3N140 770,

80157

P
13Cr8 114

221p
BFY23 1712

Ira
NKT213 UP
2E1214 1112

T1846 121P
T1847 12111

TO -3 Tram. 4712. 4.8 X 2 x lin
Finned, for, OneTO-3 Trans., and Lim. 402.

PRESETS (CARBON)

228138 Up
2143390 Up

32141 7111:
32142

8,1'5'0 BFY56A
BFY75

r,
NKT213 rip 11248 11110 Slip. For 80-1.24. For 10'5.2313391 80p

223391A Up
32143 87i1
32152 8711

100160 6E4
80187 11112

BFY76 4212
BFY77 5714

NKT218 8714
P

NKT217 4141,NN.2219
11849 18

-
IP

TIL.0 1742
52 Finned. For TO -18,
For TO -18, 112 Finned.

60 Finned.
0.1 Watt Op
0.2 Watt 6p

223392 171p R.C.A.:- BC188B 142 BFY90 67ip
NKT22 3 SW

118 i1 1214

11822 1219
0.3 Watt 714

2918393 162
2N3394 lip
223402 nip
223403 rep

40050 lap
40244 no
40309 SEP

scum 141
BC18910 144,,,,,, up

1E4

BTX25 21'15BPX29 11.30Brno 21.40
BRY89 471p

1IET224
NKT22., 22111
NKT229 300

Up

TI853 12211
T1880 9124
T1801
T1862 rill

RESISTORS
Film.4.4.1 watt 2%. 12. IW 4 1W are

1 watt 5%, 112. E24 aerie..

THERMISTORS
R53 (8TC) 1127/
K151 (1k) 1212

223404 Slip

Post &

40910 460 BC171 lip B8W41 4814 NKT237
Matching charge (audio transistor. only Hip extra per palr.

Packing 1212 per order. Europe 25p. Commonwealth (Air) 832 Minimum,1
1 watt 5%, 22. 1 W, 1W, & 2W

watt 10%, lip. a re 212 aerie..
VA3703 11712
Mallard Thermietore also in st, I,Priam subject to alterat on without prior notice. 2 watt 10%. sp. Basile Inquire.

CALLERS WELCOME A. MARSHALL & SON Send Sp for our New Comprehensive
I.C. and Semiconductor prece list (24 pages) MON-FRI 9-5.30Tel. 01-452 0161/2/3

THUR 9-1 SAT 9-5Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2
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READY BUILT AND TESTED ONLY

Treasure Locator Module 14'95
(991-)

BRAND NEW FULLY TRANSISTORIZED PRINTED CIRCUIT METAL DETECTOR
MODULE. Ready built and tested-lust plug in a PP3 battery and 'phones and it's
working. Put it in a case, screw a handle on and YOU HAVE A PORTABLE
TREASURE LOCATOR EASILY WORTH ABOUT SSG! Extremely sensitive-
penetrates through earth. sand, rock, wool, dirt, water, etc.-EASILY LOCATES
COINS, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, HISTORICAL
RELICS, BURIED PIPES, KEYS, NAIL -in -TRIM, ETC. ETC. Signals exact location by
-beep" pitch increasing aa you near buried metallic objects. PRINTED CIRCUIT SEARCH
COIL so stable and seruiltioe it mill detect certain objects buried SEVERAL FEET BELOW GROUND !
GIVES CLEAR SIGNAL ON ONE COIN! You could cress pay for your holidays with two or IhYre days
electronic kracheorribing-it's almost like having a licence to print money! Unclaimed treasure now
exceeds the combined wealth of all nations. ORDER NOW WHILE PRESENT STOCKS LAST-

TREMENDOUS DEMAND EXPECTED AT THIS REMARK-
ABLY LOW PRICE. DEMONSTRATIONS DAILY. ORDERS
DISPATCHED IN STRICT ROTATION. SEND NOW S4.06
plus 30p carr. (W- Pius 6,-). (High quality Danish Stetho-
scope headphones £8.78 55/-1 extra if required.)

SOOTHE YOUR NERVES
RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE POLLUTION-SOOTHES
YOUR NERVES! Don't underestimate the
ivies of this fantastic new design-the
RELAXATRON is basically a pink noise
generator based on avalanche operated
transistor.. Besides being able to mask
out extraneous unwanted sounds, it
his other very interesting properties.
For instance, many people find a rain-
storm mysteriously relaxing, a large
part of this feeling of wellbeing can be
directly traced to the sound of falling
raindrops!- well.known type of pink
noise. .4 creep of Dentists hare expert.
meshed on patients With this pink noise-
NO ANAESTHETICS WERE USED! The
noise obetensibly created a moat definite
reaction on these patients nervous systems (45;-)
with the results that their pain systems were blocked. IF
YOU WORK IN NOISY OR DISTRACTING SURROUNDINGS.
IF YOU HAVE TROUBLE CONCENTRATING, IF YOU
FEEL TENSED, UNABLE TO R1LAX-then build thin
fantastic Relaxatrom Once used you will never want to be
without it-use this amazing pink noise generator whenever
you feel uneasy, can't relax or wish to concentrate. TAKE IT
ANYWHERE, pocket sized. Uses standard. PP3 batteries
(current need no small that battery lije Ja oboes)
CAN BE EASILY BUILT BY ANYONE.EVER IS YEARS OF
AGE using our unique, step.by.step, folly illustrated plans.
All parts including cane, a pair of crystal phones, components,
nuts, screws, wire, etc. etc. Sand only SFSEplits 23p P.& P. (46/ -
plus 3/-) (parts available separately). No soldering necessary.

FIND BURIED
TREASURE!

TREASURE LOCATOR-

NOW IT'S HERE AT LAST,

after experimenting for
four and a half months
with a multitude of
different circuits and carry-
ing out actual field tests
with prototypes, our design
team have come up with
this real winner. This
fully portable transistorised
metal locator detects and
tracks down burled metal
objects-it signals exact
location (no phones used-
uses only transistor radio
which fits Inside-
no connections needed).
FINDS GOLD, SILVER.
LOST CODIS,JEWELLEItY,
KEYS, WAR SOUVENIRS.
ARCHAEOLOGICAL
PIECES, METALLIC ORE.
NUGGETS, ETC. Extremely
sensitive,tvill signal presence

of certain
objects buried

ONLY ""na jeer
below ground.
Can be built
truth ease in one

shod
evening

with the won -
(47 6) derfuliy clear,

easy to follow,
step - by - step,
(idly illustrated
instructions.
T r a naistorised
- no valves.

Uses standard PP3
battery. No soldering

necessary. Size of detector head 13f in x 10In
x 2.iin Great demand expected at this remarkably

low price-All parts Including detector head case,
nuts, screw s, wire, simple instruction., etc. Send
now se -57 + 33p P. & P. (47/5 A- 6/6) (Sectional
handle as illustrated 71p (I5/-) extra). Parts

Examine at borne for 7 days. }'our numrn back if not delighted. available separately. Made up looks worth

LISTEN TO AIRCRAFT COMMUNICATIONS

new V.H.F. AIRCRAFT
BAND CONVERTER

ONLY Listen in 10 AIRLINES.
PRIVATE PLANES, JET
PLANES. Eavesdrop on
exiling crosstalk between
pilots, ground approach,

(47,6) ground control, airport

hem when they have to take nerve r ippling

Hear for yourself the disciplined voices
Ming tenseness on talk downs. Be with
hem

in emergencies-tune in to the
international distress frequency. Covers

rcraft frequency band i ncluding HEATHROW.
GATWICK, LUTON, RDIGWAY, PRES/WEE, ETC.

This fantastic full) transietoriaed instrument can be built by
anyone nine to ninety in under two hours. (Our design tenor
built four-everyone worked first time). No soldering necessary.
Fully illustrated simply worded instructrons take you step-
by-step. Uses standard PP9 battery. Size only Alin 31n
Ills. All you do is extend rod aerial, place close to any ordinary
medium -wave radio (even tiny pocket radios). 10 CON-
NECTIONS WHATEVER NEEDED. Use indoors or outdoors.
SEND NOW. ONLY 1117 +23p (4/6) P. &P.for all parts,includIng
cage, nuts, screws, wire. etc. etc. (parts available separately).

£2.37

CONCORD ELECTRONICS LTD. (P.E.20) 8 WESTBOURNE GROVE LONDON W.2
(Near Bayswater Tube) Callers welcome. 9-6 including Saturdays

Vary the strength
of your lighting with a

IT aZI ITCH

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
DIMMASWITCH matches modern electric fit-
tings. The bright chrome control knob activates
an on -off switch and controls 10-600 watts of
all lights except fluorescents at mains voltages
from 200-250 V. 50 Hz. The DIMMASWITCH
has built-in radio interference suppression.
Price: 13.20 plus 10p post and packing. Kit
Form: L2.70 plus 10p post and packing. Please

send C.W.O. to.

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel: 0244-25883

As supplied to H.M. Government Departments,
Hospitals, Local Authorities, etc.

The Unique

MULTI -MINI TWIN -VICE

14,

An extra "Pair of hands" for
those tricky jobs

ASSEMBLY-SOLDERING-
GLUING-WIRING-DRILLING

ETC.
 INDEPENDENT ADJUSTMENT OF

THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

 JAWS WILL FIRMLY GRIP, ROUND.
FLAT, SQUARE, OR HEXAGONAL
PARTS.

TWIN VICE: t5 90 (24p P & P)
ALSO AVAILABLE
SINGLE VICE: 13.371 (20p P & P)
COVENTRY MOVEMENT CO. LTD.

DEPT. PE3, BURNSALL ROAD
COVENTRY CV5 6BU STD 0203 - 74363

1 -N -T -E -R -L -0 -C -K -I -N -G
I PLASTIC STORAGE DRAWERS

*Sgri Id
gli

DISCOUNT f--.:
PRICES

oI1'l

0

er

11

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 2; ins
2:ins). 61.35 DOZEN.
DOUBLE UNITS (2D) (Sins 4)ins

12.25 DOZEN. '

TREBLE (3D) (2-35 for 8.
DOUBLE TREBLE 2 draws, in one outer
case (6D2), IL365 for 8, EXTRA LARGE
SIZE (6DI) 13.30 for 8.

PLUS QUANTITY DISCOUNTS!
Orders C5 and over DEDUCT 5% in the L
Orders CIO and over DEDUCT74% in the
Orders C20 and over DEDUCT 10% in the L
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under [5. Orders L5 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

IVORYETLIMITED

5 aims
ALL INTERWOI

(Dept. PE7) 124 Cricklowood
Broadway, London, N.W.2
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TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL
7 Tunable Wavebands: Medium Ware 1, Medium Wave 2, Long Wave, S.W.I, S.W.2, S.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 performance.
Push-pull output using 800Mw type transistors. Socket for car aerial. Tape record socket.
Selectivity switch. Switched earpiece socket complete with earpiece for private listening. 8 tran-
sistors plus 3 diodes. Famous make 7 4in speaker. Air spaced ganged tuning condenser. On/off
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 easy build plans 25p (FREE with
parts).

Overseas
Total building costs Z6 98 P. 6. P.

Post, packing and insurance 41p 90p

roamer seven
mk IV

7 FULLY TUNABLE WAVE-
BANDS -11.W.1, M.W.2 L.W.,
S.W.), S.W.2. S.W.3 and Trawler
Band. Extra Medium waveband
provides easier tuning of Radio
Luximbourg, etc. Ant in ferrite
rod aerial for Medium and Long
Waves. Retractable 4 section 24in
chrome plated telescopic aerial for
peak Short Wave listening. Socket
for Car Aerial. Powerful push-pull output. 7 transistors
And two diodes Including Micro -Alloy R.F. Transistors. Famous make
7 41n P.M. speaker. Air spaced ganged tuning condenser. Volmnejoa1 control,
0 aye change switches and tuning control. Attractive case with carrying handle. Size
9 7 4in approx. Easy to follow instructions and diagrams make the Roamer 7 a
pleasure to build. Parts price list and easy build plans 15p (FREE with parts).

Total building costs

£5.98 Personal Earpiece with plug and switched socket
for private listening, 30p extra.

Post, packing and insurance 41p
Overseas P. & P. 90p

pocket five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER
Attractive black and gold case. Size 61 11
311n. Tunable over both Medium and Long Waves Total building costs
with extended M.W. band for easier tuning of

diodes, supersensitive ferrite rod aerial, fine tone
Luxembourg, etc. 7 stages -5 transistors and 2 £2 2 3 Post,
moving coil speaker. Easy build plans and parts packing
price list 8p (FREE with part,). and insurance 21pEarpiece with plug and switched socket for private
listening, sop extra. Overseas P. & P. 55p

IMPROVED MODEL !
roamer six
SIX WAVEBAND PORTABLE
WITH Sin. SPEAKER
Attractive black case with red grille and black
knobs and dial with spun brass Maeda. Size 9 x
21 in. approx. Tunable on Medium and Long Waves,
two Short Waves, Trawler Band plus an extra M.W.
band for easier tuning of Luxembourg, etc. Sensitive
ferrite rod aerial and latest telescopic aerial for
Short Waves. Improved circuit. 8 stages -6 tran-
sistors and 2 diodes indicting Micro -Alloy. R.F.
Transistors, etc. Easy build plans and parts
price list 10p (FREE with parts).
Earpiece with plug and switched socket for private
listening, 30p extra.

Total building costs

Z398 packing)Post,
and insurance 26p
Overseas P. & P. 70p

* Callers side entrance Barratts Shoe Shop

* Open 10.1, 2.30-4.30 Mon. -Fri. 9-12 Sat.

NEW!
transeight
SIX WAVEBAND
PORTABLE WITH
Sin. SPEAKER
Attractive cage in black with
red grille and black knobs and
dial with spun braes
inserts. Size 9 x 6f 21in.
approx. Tunable on Medium and Long
Waves, 3 Short Waves and Trawler Band.
Sensitive and L.W. Telescopic aerial for Short Waves.
8 improved type translators plus 3 diodes. Push-pull output. Battery economiser
switch for extended battery life. Ample power to drive a larger speaker. Part.
price list and easy build plans 26p (FREE with parts).

Total building costs

£4.48 Earpiece with plug and switched socket
for private listening, 90p extra.

Post, packing and insurance 31p
Overseas P. & P. 70p

transona five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER
Attractive case with red speaker grille. Sim Si x
4f in x 'fin. 7 stages -6 transistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control.
One tone moving coil speaker. Easy build plane and
parts price list Op (FREE with parts).
Earpiece with plug and switched socket for
private listening, 30p extra.

Total building costs

22.38 Post,
packing

and insurance 22p
Overseas P. & P. 55p

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

ROAMER EIGHT ROAMER SEVEN
TRANSEIGHT El POCKET FIVE
TRANSONA FIVE 11] ROAMER SIX

Parts price list and plans for

Name

Address

PE 31]
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28watts, rms. 40Hz to 40kHz -t3dB
There are two stereo amplifiers - the RT100 for ceramic cartridges, the RT101

for magnetic. Both incorporate FETs (FIELD EFFECT TRANSISTORS), just
like top -priced units. FETs give you more of the signal you want, and almost
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.

Viscount Ill Audio £49
Suite complete

PRICES SYSTEM 1
Viscount III RT101 amplifier £22.00+ 90p p&p
2 x Duo Type II speakers, £14.00 + £2 p&p
Garrard SP25 Mk. III with
MAG. cartridge, plinth
and cover £23.00+ p&p

Total £59.00
Available complete for only £62.00 + £2.60

P013.

SPECIFICATION (to BS 3860)
14 watts per channel into 3 to 4 ohms. Total distortion
(41 low 1kHz 0.1%. P.U.1 150mV into 3 Meg.
P.U.2 4mV @ 1kHz into 47K. equalised within ±1dB
13.1.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 .d8 @
60HZ. Bass filter: 6dB per octave cut. Treble Control;
treble + 12 dB to-- 12 dB @ 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 - 58 dB.
RT100 same as RT101 but P.U.2. 450 mV into 3 Meg.
Cross talk better than -35d8 on all inputs. Overload
characteristics 26dB on all inputs.

Radio and TV Componeeta (Acton) Ltd. 21d High Street,,Acton, London, W3 6NG
323 Edgware Road, London. W.2. Mail orders to Acton. Terms C.W.O. All enquiries S.A.E.

Goods not disPotthed outside U.K.

SYSTEM 2
As System 1, but with 2 x Duo Type Ill

speakers at pair £32.00 + £3 p&p
Available complete for £69 + £4 p&p
SYSTEM 3
Viscount Ill Amplifier RT100 £17.00 + 90p P&P
2 x Duo Type II speakers, pair £14.00 + £2 p&p
Garrard SP25 Mk. III with CER. diamond
cartridge, plinth and cover £21.00 + £1 p&p

Total £52.00
Available complete for only £49.00+ £2.60

P&P
SPEAKERS Duo Type II
Size 17" x 10f" x 6f". Drive unit 13" x 8" with
parasitic tweeter. Max. power 10 watts 3 ohms
Teak veneer cabinet. £14 pair + £2 p&p.
Duo Type III Size 234" x 11 4" x 94". Drive unit
134" x 84" with H.F. speaker. Max. power 20
watts at 3 ohms. Frequency range 20Hz to 20kili.
Teak veneer cabinet. £32 pair + £3 P&P.

R+TV
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Be a technician 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 15-1-171,
with '0' level standard in Maths, and
Science or English, send for details.

APPRENTICESHIPS

Name

Address

Date of birth
(Enquiries from U.K. residents only)

Royal Naval Careers Service (877QEx),
Old Admiralty Bldg., Whitehall,
London S.W.x. Please send me,
without obligation, your free booklet,
"Royal Navy Technician Apprentice-
ships".

ROYAL NAVY

LIQUIDATED STOCK

DANSETTE
TOURISTE MK3

CAR RADIO
ALL TRANSISTOR
Beautifully designed to blend with the interiors of all Cars. P,,,cabki,Ly tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. B.F. sensitivity at I MHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive inst-uctions guarantees
success first time. 12 volts negative or positive earth. Site Trl tin 44in
deep. SET OF PARTS
Originally sold completely built for (£15.23) 6Circuit diagram 13p, free with 50eparts Speaker, baffle and fixing kit Seaker postageLI.25 extra plus P. & P. 25p ordered with parts

when

SOUND 50 50 WATT AMPLIFIER
& SPEAKER SYSTEM

Output Power: 45 watts
R.M.S. (Sine wave drive).
F . response:
-3d13 points 30Hz at
18KHz. Total distortion:
less than 2% at rated
output. Signal to noise
ratio: better than 60dB.
Speaker Impedance: 3,
8 or 15 ohms. Bass Con-
trol Range: 13dB at
60Hz. Treble Co I
Range 12dB at 10KHz.
Inputs: 4 inputs at 5mV
into 470K. Each pair of
inputs controlled by sep-
arate volume control. 2
inputs at 200mV 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 v 20in x 10in incorporating Baker's I2in heavy duty
25 watt high flux. quality loudspeaker with cast frame. Cabinets attractively
finished in two tone colour scheme-Black and grey.

COMPLETE 250 Plus or available separately
. V. Amplifier:1.2840 plus LI.50 P. & P.

SYSTEM Speaker: 11240 each plus C1 75 P. & P.

ELEGANT SEVEN Mk. III (35001 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: 7Sp extra.

£5.25 Plus P. & P. 50p. Circuit 13p
Free with parts.

THE DORSET (600mW Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable with baby alarm facility. Set of parts. The
latest modulated and pre -alignment techniques makes
this simple to build. Sizes: I2in Bin Sin.
MAINS POWER PACK KIT: 7Sp
f525 Plus P. & P. 50p. Circuit

13p. Free with parts.

THE RELIANT MK. II
SOLID STATE

GENERAL PURPOSE
AMPLIFIER

in simulated teak case
E7.25 p SOp

SPECIFICATIONS
Output ± 10 watts. Output impedance -3 to 4 ohms.
Inputs 1. -stal mic. 10mV Tone Controls-Treble control range 12dB at
10KHz. 2. -gram/radio 250mV. Bass control range -E. 13dB 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-
I nf in 4fin 2fin. For use with Std. or L.P. records, musical instruments, all
makes of pick-ups and mikes. Built and tested.

R TV RADIO & TV COMPONENTS

(ACTON) LIMITED

21d High Street, Acton, London W3 6NG
323 Edgware Road, London, W.2

ALL MAIL ORDERS TO OUR ACTON BRANCH
-Tours C W.O All inquiries S A E U.K.only
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S NTYliM1111311
HIGH PERFORMANCE 11 TRANSISTOR THREE
WAVEBAND PORTABLE BATTERY/MAINS RADIO
This is a really top performance, top quality solid state receiver packed with SONY know-how and backed by the
outstanding reliability for which SONY are renowned. Now this outstanding set is available from Laskys at over
57% below the manufacturers list price making it without a doubt the NUMBER ONE SCOOP of 19711 lust look
at these outstanding features. Covers MW. LW and FM (VHF). I I 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 modern
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-I08MHz, LW150-Z85kHz, MW530-I. 605kHz. Circuit: I 1 transistors.
7 diodes and 2 thermistors. Aerial System: Directional telescopic for FM, internal ferrite bar for LW/MW. Power
Output: 1.85W max. Speaker PM Dynamic-40imp. Power Source: 9v power pack battery (Ever -Ready PP9 or equiv.).
AC mains with adaptor. Car battery with adaptor. Size: 91(W) x 871(H) x 31(D). Complete with earphone and battery
and full instruction manual.

MANUFACTURERS LIST PRICE £29.75

LASKY'S SPECIAL £21 50OFFER PRICE

NEW ENJOY PERFECT STEREO AS
YOU DRIVE WITH THE NEW

FANTAVOX 8 T RAS iKy STEREO C A R

SIMPLE ONE HANDED

OPERATION -SAFE AND

EASY TO USE WHILE

DRIVING
The newest and most efficient personal car
entertainment yet-already a fantastic success in the U.S.A. AND NOW
IT'S HERE! Accepts any of the 1000's of pre-recorded 8 -track cartridges now
available giving up to I hour each. Channels change automatically giving
non-stop continuous 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 8 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 11-16V. d.c. negative earth. Line protection
fuse fitted. Finished in matt black with satin chrome trim-size only 7(D)
6(W) x (H). Speakers housed in matching black with chrome trim
housings. Complete with all necessary connecting leads, mounting bracket and
i nstructions.

LASKY'S PRICE £26.95 Post
35p

COMPLETE WITH MATCHING STEREO SPEAKERS
Without Speakers L2250

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 -I 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.
Ohms zero. DC/V: 0-10-50-250-1,000 at IK/OPV.
AC/V: 0-10-50-250-1,000 at IIC/OPV.DC CURRENT:
0-I mA, I 00mA.  Resistance: 0-150k0.Decibels:
-10dB to +22dB. Complete with test leads,
battery and instructions. Size on y

LASKY'S PRICE LI95 Post 13p 3Iin 2/ It

OUT NOW LASKY'S NEW 1971
AUDIO-TRONICS
CATALOGUE

Send your name and address and 13p for post and
inclusion on our reular mailin Ii t.

Optional Extras. SONY
AC -90e AC adaptor L4.00 DCC-I26 stabilised
car battery cord L6.00. Both post FREE if
purchased with radio.

a
A

Post 35p

a

C
A

94,0P
IN

FAN TA-
VOX
TWO WAVEBAND ALL TRANSISTOR CAR RADIO
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. Illuminated dial. Externally adjustable aerial trimmer ensures max-
imum output. Operates on all 12V'd.c. systems. Negative or positive earth.
Standard size 6f (W). (D) x 2in. (H). Black with chrome trim. Complete
with speaker, baffle, mounting brackets and instructions. Fully guaranteed.

GREAT VALUE E895
53003 5 section aerial
available at 11.75 extra.

Post 25.

SPECIAL OFFER!
SONY TV 720UK
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 I2V car/boat battery. It's handsome,
ebony and chrome case houses Sony's
precision solid-state circuitry, giving
reception on BBC -I, BBC -2, and the "*".1)
independent stations. The anti -glare screen shows a crystal de r image
even in sunshine. Here's a portable companion that brings you a world of
viewing wherever you are. Brief Spec. System; 625 UHF.  Antenna
system: Built-in loop aerial. External 300 ohm -75 ohm switchable. Semi-
conductors : 23 transistors, 15 diodes, 3 thermistors.1EHT rectifier (selenium).
 Power source: AC 240V, 50Hz; DC I2V.  Power consumption: AC
17W, DC I I W.  Dimensions: 9in x 9 in. x Min.  Weight: 131b. I3oz.
Accessories: Earphone; loop aerial; polishing cloth.
ORIGINAL LASKY'S PRICE E5495

GREAT VALUE!
12" TANDBERG H.T. 120-4

Superb bass woofer specially made by Goodmans for Tandberg. Spec.: I2in.
paper cone. Voice coil I I in. 40 impedance. Gap 15,500 gauss. Power handling
20W. Fundamental resonance 30Hz.

LASKY'S PRICE £9.50 Post 5°P3r_.asIIy's RadioLimited
fkonmes The Home of High Fidelity

207 EDGWARE ROAD, LONDON, W.2 Tel: 01-723 3271 42415 TOTTENHAM CT. RD., LONDON. W.1 Tel: 01-580 2573 11,3

33 TOTTENHAM CT. RD., LONDON. W.1 Tel: 01-636 2605 Open oll doy.9
m -6 p m Monday to Saturday

Open oil day.90 m -6 p m Monday to Saturday NEW CITY BRANCH NOW OPEN
152/3 FLEET STREET, LONDON, E.C.LI Tel: 01-353 2833 109 FLEET STREET. LONDON. E.CA Tel: 01-353 5812
Open all day Thursday. early closing' p m Saturday Open oil day Thursday early dosing l p in Saturday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1
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THAT SPECIAL PROBLEM
I I 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 dis-
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 already 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 an
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
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'THE simplest form of intercommunication system
I 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 LSI 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, LSI 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
INTERCOM

Fig. 2. Circuit diagram
of intercom unit

LS1

r -

4G
0

23C

L52
1511 L__

25E

LS2

Amplifier

Fig. I (a). In the "Talk" position master loudspeaker
LSI acts as a microphone. LS2 functions normally as a
loudspeaker (b). In the "Listen" position, slave loud-
speaker now functions as the microphone and initiates the
call. Ideally screened lead should be used for LS2 to
eliminate noise influences
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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
f 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 SI 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. TR1 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

RI 1001d2
R2 2 21(0
R3 22k0
R4 2 21(0
R5 270t1
R6 100kfl
All 10% f watt carbon

Capacitors
CI 41,F elect. I5V
C2 4µF elect. I5V
C3 0.01µF polyester
C4 0.01µF polyester
C5 2501,,F elect. I 5V
C6 100p.F elect. I5V

Transistors
TRI ZTX 300
TR2 2N2926 green spot
TR3 ZTX 300
TR4 ZTX 500

Switches
SI D.P.D.T. toggle
S2 On/off toggle

Loudspeakers
LSI. LS2 5in, I55.1 (2 off)

Miscellaneous
BY!- 9V
T -Dec, connecting wire

To 52/
1311

TR4

To

L52

C4

C5

C6 TR5 R6 R5 R4 R1

Si

R2

To 1.51

TR2 VRI

R3

TR1
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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 gives a clean output voltage (Vow)

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

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 Soon 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.

548

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. I 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 thereis 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 SI
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 VR1 to the
lowest 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 I mV r.m.s. 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

ISIS 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 /S/S satellite launched in
1%9 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

iii-FATEJ[11
By Frank W. Hyde

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 16 using the "lunar rovers" will
be accurately indicated on the
vehicle instruments.

The report also noted that the
magnetometer which they set up on
the Apollo 14 mission has indicated
that the magnetic held in the Fra
Mauro area is much higher than
that found at the other landing sites
visited by Apollo II 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 rifle or fault
line and the astronaut has called
this .feature "The Thing".

ROCK COLLECTION
It seems that some of the rocks

collected from the moon are at
least 4,500 millior. years old and
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 II 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. It is also apparent
that these rocks reveal several
different phases of the moon's
history.

Another difference between theApollo 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 ofthe 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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PREVIOUS
articles in this series on the "P.E.

Aurora" light display system descnibed how to
control the lighting by using a sound source split up
into several restricted frequency bands. Before going
on to some other methods for triggering the lamp
controller, let us first look at some ideas in forming
an 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
Theatre" exhibitions. Later some suggestions for
less ambitious and less expensive arrangements that,
although different, are just as pleasing in an appro-
priate setting.

The constructor has the choice of matrix operation
with 16 lamps (see Part 1), some degree of inter-
action being inevitable. Alternatively "straight"
operation with eight lamps can be used.

Both systems are employed in the following
suggested ideas, and it is left to the reader to experi-
ment to some extent to find which method suits him
best.

The creative use of light can be classified into two,
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
is 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
frequently 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
fmttures the lighting element as a point, line or even
shaped source.
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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. 1, 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 one concentric.

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 display may be three dimensional in form,
and the matrix applied as in Fig. 4.

A

B

Fig. . Basic -natrix of I E lamps
triggered from 3n eight -channel con-
troller

P.E.

AURORA
MUSIC INSPIRED LIGHT AND COLOUR
PART 4 - LIGHT DISPLAYS BY M. LErIARD ARIBA

likutkt_
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BULB SELECTION
Examination of manufacturers' catalogues will

show bulbs of various shape and size. It is ,suggested
that the reader obtains a number of bulbs in differ-
ing forms for experiment. It is advisable to- obtain
prices before committing oneself to a particular
arrangement, as some bulbs can be very expensive
when buying eight or even 16 of them.

The characteristics of a particular bulb will often
be the starting point in the design of a dipslay.
Many bulbs are too bright to be left exposed, but
those of lower wattage or of opal finish may be
glare free.

Bulbs like quartz -iodine have small point source
and throw sharp shadows, whereas strip -lights
obviously give a 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 11. Examination of
some of the better designed light fittings is worth-
while, for these show how a great varicty of control
can be achieved over a source as mundane as the
domestic light bulb. Certain fittings may give a soft
diffused light, others may throw a texture of light
and shade on to surrounding surfaces.

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.

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

Fig. 2. Two-dimensional display taking
concentric channels and 12 radial
(tote 48 lamps, 16 control channels)

Fig. 4. The lamps can be re -arranged to suit geometric outlines such cs a cone
or sphere with latitude and longitude control channels

in four
channels

Pr.i.:tical 1- lectronic, Jul 1'471 551



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 llin
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 I can be incorporated as permanent lamps
shown in the display.

\ /
\ /
\ / /\ \ /\ /\ \ / /\ \ , /

1

MIRROR

SIX SHEETS OF
TRANSPARENT
COLOURED PLASTIC

2 0

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

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

COLOUR MIXING
A very important principlein 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.

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 I , the diodes being
mounted on the back panel
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Fig. 7. Tri-colour shadow 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 a 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

ROTATING METAL PROGPAMMED LIGHT
REFLECTORS SOURCE

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

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
illuminated 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

CUT OUT SHAPES IN OPAQUE,
OR COLOURED PLASTIC SHEET

OPAL PLASTIC

SCREEN

QQQQQQC;/g9gQgq
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

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
SUSPENDED FROM COTTON

BLUE

RED

GREEN

ALUMINIUM FOIL
WALL

G 3 G 6 6666 GGGG.
\

YELLOW

BLUE

RED

GREEN

Fig. II. Suggested positions of the eight coloured lamps in
relation to the aluminium wall
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6" X I" WOODEN CROSS BAR

FOIL STRIPS

Fig. 12. Staggered foil strips on a 6in wide supporting
batten

REFLECTIONS
LEFT

REFLECTIONS
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.

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.

Fig. 14. Convex side projection

COLOURED SHADOWS

SLOWLY ROTATING TABLES
BEARING REFLECTIVE SHAPES

CURVED WALL
OF WHITE PAPER
OR FABRIC

Fig. IS. 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, I 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, I
think, is that the subjects were
almost unanimous in agreeing that
each 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.

Appro 500 turns of 30 SWG
on a puce of VA' Ferrite.
Ferrit need only be 2"long

Fig. I

ground

level

Relay

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 time delay it
operates the relay which activates
a counter.

I understand that this fowl plan
was eminently successful!

PSI EFFECT
One can never fail to admire the

fortitude of the psychic researcher.
An example which perhaps typifies
what I 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 length-
wise division which forms a barrier
the mice can jump over easily when
escaping from a harmless electric
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 50 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.

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, I 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.

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. I 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.

A similar device I 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.
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SK2 Soldering kit
In polystyrene pack,
containing 15 watt
miniature soldering iron,
240 volts fitted with a"
bit, 2 spare bits A" and
A". Coil of resin -cored
solder, heat sink, 1A fuse
and booklet "How to Solder".

Ski SOLDERING
KIT

E2.75
In rigid plastic "tool box" containing Model
CN 15 watts - 240 volts miniature iron
fitted 4-;" bit. Spare bits A- and 15-". Reel
of resin -cored solder, heat sink, cleaning
pad, stand and booklet "How to Solder"

Model G 18 watts. Fittedh"
bit. Spare bits 4. 16-" and
4" available. For 240 or 220
volts- £1.83

Model CN 240/2
- 15 watts - 240 volts

£1.70

Fitted with nickel plated A" bit and
packed in handy transparent box.

==1;u-ilirNMED
Model F- 40 wets. Fittqd
bit. Spare bits fi",1",
I" available. For 240, 220, 110,
20 volts. Front £2.38

CN 15 Watts. Ideal for miniature and micro
miniature soldering. 18 interchangeable spare
bits available from .C40" (1mm) up to 3/16"
For 240, 220, 110, E0 or 24 volts.

from £1.70

Model E - 20 watts.
Fitted i," bit. Spare bits
32 , and -a" available.
For 240, 220 or 110
volts, From £1.80
Model ES - 25 watts.
Fitted 1" bit. Spare bits
342", and 4" available.
For 240, 220 or 110
volts. From £1.83

etel
for your
miniature
soldering
iron.

00000
PRECISION MINIATURE SOLDERING IRONS

Antex, MayfIcvver House, Plymouth. Devon.
Telephone. Plymouth 67377/8.
Telex 45296. Giro No. 2581000.

r7Please send me the Antex colour
catalogue
Please send me the following

Quantity Model Bit Size Volts Price

I enclose cheque/P.O./cash value

NAME

P mil

ADDRESS
.E. 7

111111111MMIIMMEMINI
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FREE TO EVERY PURCHASER

"AIRCRAFT SPOTTER'HIGH
POWER 'BINO-SCOPE BINOCULARS

PICKS UP AIRCRAFT TRANSMIS-
SIONS (control to aircraft, etc.). SHIPS
AT SEA, POP PIRATES, TAXIS, AMBU-
LANCES, LOCAL RADIO STATIONS,
CONTINENTAL STATIONS, ALL BBC,
VHF & MANY, MANY, MANY MORE,
including 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 will bring a
new dimension to your world of sound! Frequency range: MW 540-1600KHz.
FM 88-I 08MH.. Air 108--136MHz. Intermediate Frequency: MW 455KHz, FM
10.7MHz. Air 10.7MHz. 18 SEMI -CONDUCTORS: Transistors I I, Diodes 6+
Thermister! Automatic frequency control locks -in', eliminating drift. Pinpoint
station selection! Built-in adjustable 8 -section 31in telescopic aerial. Lowest
price ever! Tremendously strong leather -grained case with carry handle,
I Ofin 4in overall approx. Written guarantee. Only L11.97, carr. etc.,
38p-with FREE pair of "aircraft spotter" high power "bino-scope"
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 C40 or more. Refund if not delighted. BON US OFFER: Shoulder strap,
earphone for personal listening and batteries, all for 2.3p , if required.

Dept. PE/6,164 UXBRIDGE ROAD
(facing Shepherd's Bush Green)

LONDON WI2.8AQ (Thurs. I, Fri. 7). Also 37 High Holborn, London,
W.C.I (Wed. I, Thurs. 7). Both stores open from MON.-SAT. 9.6

SHOPERTuNITIES LTD. LIB

THE LATEST 1971 MODEL, SUPERSEDING ALL
PREVIOUS MODELS:-FANTASTIC BRAND
NEW RUSSIAN "MERIDIAN" 6 -WAVEBAND
PO aaaaa E RADIO, DESIGNED FOR WORLD
WIDE RECEPTION. Only put into production
after incorporation of every conceivable possible up-to-date techno-
logical improvement had been carefully considered and thoroughly
examined. So advanced it will probably make y,ur present radio seem
like a "crystal set"! It's far better than any 6 -wave radio even 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! We
challenge you to compare performance and value with that of C34 radios!' Instant
refund if you are not astounded! Purer and sweeter 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
satellite communications. YOU GET THIS AMAZING SET FROM US AT A
PRICE THAT BEARS NO RELATION TO TRUE VALUE! Yes, 6 separate
wavebands, including Standard Long, Medium and Short Waves to cover
the world! Unique side control waveband selection unit gives incredible
ease of station tuning! Thousands of different transmissions and stations
at your fingertips 24 hours a day, even ships at sea and messages from all
over the world-nothing is 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
anywhere-runs economically on standard batteries. Internal ferrite rod aerial
plus built-in telescopic aerial extending to full 331in length. It's also a fabulous
CAR RADIO-any speed requires no additional aerial. UNIQUE!
Elegant Black, White and Chrome finish case. SIZE 10/in 3Iin, overall
approx. Magnificently designed, made to give years of perfect service. With
WRITTEN GUARANTEE, manual with simple operating instructions and
circuit diagram. ONLY L9.97, POST. ETC., 43p. Standard batteries 25p extra.
Can also be used through extension amplifier, tape recorder or public address.

....--_-----,--::,,,,,,..L4AN,t.,..*:THOUSANDSOF TRANSMISSIONS. :,
AND STATIONSTHE WORLD OVER! BOX POST ETC. 43i

NOTJUSTA RADIO-BUT TECHNOLOGICAL MAGIC! .'"*compAR,

ITS PERFORMANCE with

£34 RADIOS!

Post Orders to Uxbridge Rd. COMMERCIAL TRAVELLERS NOTE:
Merchandising Office at Holborn. (Personal shoppers both

24 -hour
Phone
Service.
Ring
01-648 8422

Rx1)10
NVO,C01.076nTS100

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, but with each catalogue we now include 10
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
COUPON
with your
cheque or
postal o rde r
for 70p

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

11 ww

Please write Name and Address in block capitals

Name

I
I

HOME RADIO (Components)
I Dept. PE, 234-240 London Road, Mitcham

Address

LTD.
CR4 3HD I
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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
problem.; of others involved in this business.

Finally, although it is but little consolation, it isperhaps 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

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.

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

/41,44
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

ELECTRONICSICS
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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.

TEMPERATURE CONTROLLER

THE temperature controller circuit shown (see
Fig. 1) was initially designed for keeping cactus

seeds at a constant 40 degrees Fahrenheit in a green-
hodse. 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.

Fig. I. Circuit diagram of the temperature controller. The
thermistors XI and X2 are types VAI070 as used in
television heater chains and are rated at 0.3A

The combined resistance of RI and VR1 gives
fine control over the forward bias of TR1. It was
found in practice that TR 1 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. VR1 should be
adjusted to give a meter reading of 7.5V. When
VR1 has been adjusted to give the correct setting
the meter should be removed and VR2 reconnected
-the controller is now ready for use.

It should not be difficult to replace the relay with
a thyristor. This should be done by omitting RLA1
and D1, 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.

POWER SUPPLY CUT-OUT

I
N transistor power supplies there often arises a

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 RI 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 RI 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 RI, 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 DI is reversed.

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

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

0.6R1 = OhmsLimiting current

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

TO POWER -v'
SUPPLY

RI (SEE TEST)

TR1

RLA

G. H. Birkinshaw,
Brimington,
Chesterfield.

LP1
OVERLOAD
INDICATOR

TO
LOAD

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 thst-class Hi-Fi Stereo Amplifier Kit. Uses
14 transistors including Silicon Translator. in the first
five stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speakers from 5 to 15 ohms. Cotnpact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolts -no extras
to buy. Simple step by step instructions enable any
constructor to build an amplifier to be proud of. Brief
specification: Power output 14W rum'. per channel into
5 ohms. Frequency response -I 3dB 12-30,000Hz.
Sensitivity better than 80mV into 1M O . Full power band-
width 3,IB 12-15,000Hz. Bass boost approx. to 12dB.
Treble cut approx. to - 16dB. Negative feedback 18dB
over 'rain amp. Power requirements 35V at 1.0 atop.
Overall size -12" wide 8' deep 25" high.
Fully detailed 7 -page construction manual and parts list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT. 11150 P. & I'. 13p.

POWER PACK KIT, 23 P. & P. 30p.
CABINET, 23 P. & P. 30p.

(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
120.56. Post Free.
Sole: The above amplifier is suitable for feeding two
mono sources into inputs (e.g. mike, radio, twin record
decks, etc..) and will then provide mining and fading
facilities for medium powered Hi-Fi Discotheque use, etc.

FANTASTIC 'POLY PLANAR' WAFER -TYPE, WIDE
RANGE ELECTRO-DYNAMIC SPEAKER
Size only 115" 1411 ' 1- deep. Weight only 19 ozs.
Can replace cone speakers in any implication and is
particularly useful for those with Moiled space. Extremely
rugged and shockproof. Operating temperature -20'F
to +175°F. Power handling 10 watts rms (20 watts
peak). Impedance 8 ohm only. Response 40 Hz -20 KHz.
Can be mounted on ceilings, walls, doors, under tables,
etc. and used with or without baffle. Send S.A.E. for full
details. Only I676 each. P. & P. 25p.

SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Transistor F.M. tuner head with twin A.M. Gang
incorporated. Beautifully engineered with precision geared
reduction drive. P.M. R.F. Transistor, oscillator/Mixer
and first I.P. stage (10.7 Me/s output) with optional AFC

connection. Built on printed circuit
panel and fully screened. Extremely
stable over range 88.108 Mc/s. Brand
new and pre -aligned. Size 21in H. a
11in W. x 21in D. For 6V D.C. it).
2.8111A. A.M. Gang fitted with trim -

which can be connected to
standard A.M. aerial and oscillator
circuits if required. LIMITED
NUMBER. Only 2215 post free.
Connection details supplied.

HIGH GRADE COPPER LAMINATE BOARDS
8x6x A in. FIVE for 60p. P. & P. 13p.

PIANO KEY TYPE SWITCHES. 8 press buttons pine
1 cancel button. Each of the 8 sections contains 6 s.p.c.o.
(total 40 sp.c.o.). Brand new -limited quantity only.
Original manufacturing cost £1.37!. OUR PRICE 759.
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 slow notion. Suitable for nominal 470 he/s.
I.F. Size approx. 2 x 1 x (in. Only 43p. P. & P. 13p.

HONEYWELL MICROSWITCHES S/P. C/O. Push-button
action. Rating 250v. AC at 15 amp, Size approx.
11 In. x (in. x ;In. 25p each. P. & P. 5p (6 or more
poet free).
TELESCOPIC AERIALS WITH SWIVEL JODIT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from bin. to approx. 221in. Maximum
diameter lin. 2.6p each. P. & P. 5p.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15.20-25-30-35-40-60V half
wave at I amp or 10.0-10. 20-0.20, 30-0-30V. at 2 amps
full wave. Size 3inL x 3inD. Price 31.75.
P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. Sec. 9-0-9 at 300m.4. 70p. P. X P. 13p.
Pri. 200/240V. Sec. 12-0-12 at 1 atop. 88p. P. & P. 13p.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 2138. P.' & P. 30p.
Tapped Primary 200-220-240V. Rec. 21.5V at 500mA.
831. P. & P. 13p.

SPECIAL OFFER!!
HI -Fl LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with moat
attractive Tygan-Vynair front. Size 161in high
x 101in wide x 55" deep. Fatted with E.M.I.
Ceramic Magnet 13in x 8in bass unit, two H.F.
tweeter unite and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price 18.40 Carr. 65p.
Also available in 8 ohm with EMI 13in X 8in. bass
speaker with parasitic tweeter. 1150. Carr. 63p

LOUDSPEAKER BARGAINS
3in 4 ohm 50y. P. & P. 13p. 5in 3 ohm 80p, P. & P. 1.5p.
7 x 4in 3 ohm 2115, P. & P. 20p. 10 x bin 3 or 15 ohm
61.90, P. & P. 30p. E.M.I. 8 X Sin 3 ohm with high flux
magnet 11-62, P. & P. 20p. E.M.I. 13( X 8in 3 ohm with
high flux ceramic magnet 22.10 (15 ohm 12-2.61. P. & P.
30p. E.M.I. 13 x 8in, 3 or 8 or 15 ohm with two inbuilt
tweeters and crossover network 2410. P. & P. 30p. E.M.I.
13' < 8" twin cone (parastatic tweeter) 8 ohm 121.5.
P. & P. 30p.
BRAND NEW. 12in 15w 1-1/D Speakers, 3 or 13 ohm.
Current production by well-known British maker. Now
with MMus ceramic ferrobar magnet assembly 1.6.50.
Guitar models: 25w 2150. 35w 2810. P. & P. 38p each.
E.M.I. 3)in HEAVY DUTY TWEETERS. Powerful
ceramic ntagnet. Available in 3, 8 or 15 ohm 98p each.
P. & P. 13p.

12in "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 ohm, 2118. P. & P. 30p.
35 ohm SPEAKERS 3'. ONLY 689. P. & P. 13p.
VYNADI & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually 31:75 yd., our price 759 yd.
length. P. & P. I5p (min. I yd.). S.A.E. for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo tin jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. PRICE 22-95. P. & P. 15p.

SINGLE HEADPHONE. With aluminium headband.
Approx. 200 ohm. 25p. P. & P. 8p.
CRYSTAL MIKES. High imp. for desk or hand nee.
High sensitivity, 93p. P. & P. Bp.
HIGH IMPEDANCE CRYSTAL STICK MIXES. OUR
PRICE 21-05. P. & P. op.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PEE -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 15Hx-25KHx.
Gain 26dB. Solid encapsulation size 15 x 11 x tin.
Brand new - complete with instructions. Price
899. P. & P. 13p.

BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted mono t/o stylus and cartridge
for LP/78, ONLY 81. P. it P. 8p.

QUALITY RECORD PLAYER AMPLIFIER MX II
A top-quality record player amplifier employing heavy-
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. 3 d. 6 h. Ready built and tested.
PRICE 1.175. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit into cabinet below. PRICE 2418. P. & P.
50p.
DE LUXE QUALITY PORTABLE 11./P CABINET 111I ll

Uncut motor board size 145 12in., clearance 2 in. below,
Olin. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SP23). Size 18x 15 xSin. PRICE 1398. P. & P. 50p.

10 14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL845 in push-pull.
Super reproduction
of both nmeic and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section Wound output traneformer to
match 3-150 speaker and 3 independent volume control.,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL8411, ECC83, EF86 and
EZSO rectifier. Simple instruction booklet lap (Free with
parts). All parts sold separately. ONLY 1717. P. & P. 55p.
Also available ready built and tested complete with std.
input sockets £997. P. X P. 55p.

BRAND NEW TRANSISTOR BARGAINS. GET 13
(Matched pair) 75p; V15/10p, 50p:0071 215p; 0076 80P:
AF117 Up: 2G339 (NPN) 15P.
Set of Mullard 6 transistors 0044. 2-0045, AC128D,
matched pair AC128 21.25; ORP12 Cadmium Sulphide
Cell 58y. All post free.

SPECIAL PURCHASE !
SPEAKER CABINET FROM FAMOUS MAKER !
Beautifully made all -wooden construction cabinet
with medium walnut finish front, gold anodised
expanded aluminium grille and dark sides. Approx.
size overall 111" high x 5" deep x 181" wide at base.
Easily removable baffle cut out for 8' speaker. Fibre
board back. Could accommodate amplifier or radio
together with speaker. An expensively made cabinet
at a give-away price.
LIMITED NUMBER ONLY 2118 Post Free.

DE LUXE STEREO AMPLIFIER
A.c.
200-240 volts.

Using heavy
duty fullyisolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible hum.
Valve line up: -2

ECL813 Triode Pentodes.
1 , EZSO as full wave rectifier. Two dual potentiometers
are p ovided for bass and treble control, giving bass and
treble boost and cut. A dual volume control Is used.
Balance of the left and right hand channels can 1,,
adJus ed by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 11M. w x 4in. x.
Overall height including valves Sin. Ready built and
tested to a high standard. Price 1812. P. & P. 45p.

4 -SPEED RECORD PLAYER BARGAINS
Main' models. All brand new in maker's packing.
LATEST B.S.R. 0109/A21 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 2197. Carr. 50p.
With stereo cartridge 17-97. Carr. 50p.
SUITABLE puns UNIT FOR ABOVE with rigid plastic
cover. 65-75 complete. P. & P. 50p.
LATEST GARRARD MODELS. All types available 1025.
2025, SP25, 3000, AT60. etc. S.A.E. for Latest Prices!
PLINTH UNITS cut out for Garrard Models 1025.2025,
2000, 3000, 3500, etc. With rigid transparent plastic
corer. Special design enables above models to be used
with cover in position. Also suitable for housing AT60
and SP23. OUR PRICE 1175 complete. P. & P. 50p.

LATEST ACOS GP91/1SC Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket
11.50. P. & P. 8p.
ACOS HI -I3 Single aided mono cartridge for LP & EP.
ONLY 50p. Post Free.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus. Diamond Stereo LP and Sapphire 78. ONLY
12.50. P. & P. 10p.
Also available fitted with twin Diamond T/0 stylus for
Stereo LP. ONLY £3, P. & P. 10p.
LATEST ROSETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. 2113. P. & P. 10p.
LATEST aolizTrE TO Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
21-50. P. 6: P 10p.

3 -VALVE AUDIO
AMPLIFIER HAS4 MK II

Designed for Hi -I?' reproduc-
tion of records. A.C. Maine
operation. Ready built on
plated heavy gauge metal
chassis, size 71in w. 41n. d.
4f in. h. 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 bass and treble lift and
cut. Negative feedback line. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 2415. P. & P. 35p.

HSL "FOUR" AMPLIFIER HIT. Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Com plete set of parts, etc. 13-98. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer rectifier and &CLEM triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chassis size only Tin. wide x 31n. deep
gin. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.

OBARUGAIN AiRICE
BOTTOM £2.75R

Open 9-5.30 Monday HARVERSON SURPLUS CO. LTD. (Please write clearly)
to Saturday
Early closing Wed. I p.m. 170 HIGH ST., MERTON, LONDON, S.W.I9 01.540 ms

NOTE; F,

A few minutes from South imbledon mum= OVERSEAS ORDERS
Tube Station SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES arm.
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El-PRE-PAKLIMITED
CLEARANCE LINES°FULLY TESTED AND MARKED'ir llrNEW

TESTED AND GUARANTEED PAK:*
. ic. Cgs

AC107 0.15 0C170 0.23
AC126 0.13 0C171 0.21
ACI27 0.17 0C200 025
AC 12B 0.13 0C201 0.25
AC176 0.25 20301 0.13
ACYI7 0.15 20303 0.13
AF239 037 2N711 0.50
AF186 850 2N1302-3 0.20
AF 139 0.37 2NI304-5 0.25
BC154 0.25 2N1306-7 0.30
BCI71 = BC107 0.13 2N1308-9 035
BCI72 = BC108 0.13 2N3819FET 0.45
BF194 0.15
BF274 0.15
BFY50 020
BSY25 0.57
BSY26 0.13
BSY27 0.13
BSY28 0.13
BSY29 0.13
BSY95A 0 -IS
0C41 0-13
0C44 0 13
0C45 0.13
0071 0.13
0072 0 13
0073 0.17 Diodes
0081 0.13 AAY42 0.10
°CBI D 0.13 0A95 0.10
0083 020 0A79 0.09
OC 139 0.13 0A81 0.09
0C140 0.17 1N9114 0.07

Power
Transistors
0C20
0C23
0C25
0C26
0C28
0C35
0C36
ADI49
AUTIO
25034
2N 3055

0-50
0.30
0-25
0.25
0.30
0.25
0.37
0.30
1.25
0.25
0.63

FREE!
PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF SOp WITH ORDERS

OVER 14

TO MAKE ROOM FOR NEW STOCK B2 4 Photo Cells, Sun B ies.

0071, 0072 transistors unmarked fully tested Sp.
TIC45 thyristors -6 amp 60V fully marked and
tested Texas plastic type 15p.
CR5251025 Thyristors 25 amp 25V 25p.
I.C's fully marked and tested by AEI. Gates 2.5p.
Flip flops 50p.
709C linear amp TO -5 can SOp.

I watt sener diodes 7.5V, 6.8V, 24V, 27V, 30V and
43V Sp each.
0A47 gold bonded diodes 3p.

COLOUR T.V. LINE OUTPUT
TRANSFORMERS

Designed to give 25kV when used with P1.509
and PY500 valves. As removed from colour
receivers at the factory.

ONLY II each
post and pocking 23p.

SPECIAL LINE
I AMP Bridge rectifiers }in Square
100 PIV. =15p. 400 P1V. =37p. PIV =50p.

PAK F.3 13p
Complementary Set. PAIR

NPN/PNP Germ. Trans.

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 I
Post and packing 25p.

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE " A " PNP Silicon alloy, metal TO -5 can. 2S300 type, direct replacement for the 0C200/203 range.

TYPE " " PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N3702; 3
and 2N4059/62 range.

TYPE ' E " PNP Germanium AF or RF-please state on order. Fully marked and tested.

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

IIANNOUNCING THE OPENING OF7rNEW UNMARKED UNTESTED PAM

OUR ENTIRELY NEW CASH AND "6 150
CARRY DEPARTMENT, ON THE
SPOT SALES OF ALL CATALOGUED
ITEMS, PLUS MANY OTHER LINES

OF INTEREST

Reductions for bulk
buying manufactures
welcome.

These are but a few
examples. 0C44, 0C45,
0082, 0C139, 1N4007
all at 8p.

IN4001 at 4p, IN4004 at
Sp, IN4006 at 6p,
minimum quantity 500. H16

Semiconductor Super-
market of the South
East.

Germanium Diodes
Min. glass type 50p

Bel 200

B84

Trans. manufacturers' rejects trip
all types NPN, PNP, Sil. and
Germ.

100 .Siliconq Diodes(),013.0.E)7Al.1061s 50p

11116 50 Sil. Diodes sub. min.
1N914 and IN916 types 50p

Bet 50 Sil. Trans. NPN, PNP, 50Dequiv. to 0C200/1,
2N706A, BSY95A, etc.

KO 107 Watt Zener Diodes
Mixed Voltages

H6

HI0

HI I

40 250mW. Zeller Diodes
DO -7 Min. Glass Type

25 Mixed volts. If watt Z
Top hat type

30 MAT Series " alloy " pnp
Transistors

HIS 30 Top Siliconixed Rectifiers,

50p

50p

50p

50p

50p

8 Experimenters' Pak of
Integrated Circuits. Data
supplied

" 20 BY! 26/7 Type Silicon
Rectifiers, I amp plastic.
Mixed volts.

50p

50p

B81 10

B99 200

0.3 to 0-5V, 0.5 to 2mA. 50p
B79 A IN4007 Sil. Rec. diodes, 50p1,000 PIV lamp plastic

Reed Switches, mixed types 50Dlarge and small .
Mixed Capacitors. Postage 13p.
Approx. quantity, counted by 50p
weight

H4
250 Mixed Resistors. Postage 10p. 50p

Approx. quantity, counted by
weight

H7
40 Wirewound Resistors. Mixed nr,

types and values. Postage Bp""'Y
H8 A BYI27 Sil. Recs. 50p1000 Ply. I amp. plastic
H9 ") OCP71 Light Sensitive

.* Photo Transistor 50p
H12 In N1(7155/259 Germ. diodes, cn.,-` brand new stock clearance
H I8 In 0071/75 uncoded black glass 50p '' type PNP Germ.
H 19 in 0081/810 uncoded white 50p - glass type PNP Germ.
H28 20 0C200/1/1/3 PNP Silicon 50puncoded TO -5 can
H29 20 0A47 gold bonded diodes 50pcoded MCS2

111

F.E.T. PRICE BREAKTHROUGH ! ! !I
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. 1 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.

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

8 FOR

£1

4

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

EN.FIRE.RAK LTD DTELPEEPHONETA 222

SOUTH224

WEENDST R(07OA02)

46344D,

WESTCLIFF ON SEA, ESSEX
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MARKET
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 fin
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 I.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 conjunotion 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
£2.98- including a printed circuit
board for mounting.
STYLUS BALANCE

Calibrated in 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.

Chequerbod'y Circuit Integra-
tion

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 that 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.

Awide variety of 14 and 16 -pin
carriers is available. The 14 and
16 -pin DIL, 8 and 10 -pin T05, 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

amplifier has had to give way to
a successor.

Designated the Super IC -l2 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 claimed is 6W r.m.s.
continuous (12 watts peak). Fre-
quency response is quoted as 5Hz
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 15ohms.

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 OSD.
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By

A. J. Ewins

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

STABILISER
MANY 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 and 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

-vs0

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 value 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,,LA to 250mA.

Ry

(/),

I-ve
UNREGULATED

INPUT

+v.
STABILISED

OUTPUT

hl1

RI

Fig. 1. 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 1/1, Rh, and R and
is equal to, VO = VR,IR, since both inputs to
the voltage differential amplifier will be zero volts
when the output is stabilised and thus, /, = VoIR,
= V,./Rk. The output voltage, Vo, is directly propor-
tional to R, if both V,. and Rk are kept constant.
Keeping V,. and Rk constant has the advantage of
maintaining the sensing current, 1 constant for all
values of the output voltage.

VOLTAGE STABILISER CONTROL UNI I

OTT ON

2.50 1

100
5,0

25

CURRENT

LIMITER

SPECIFICATION ..
Stabilised Voltage Output: 0 to 30 volts in

switched steps of 2.5 volts, plus 0 to 2.5 volts,
fully variable. Input voltage must be between
2 and 55V in excess of output level required.

Constant Current Capability: 250uA to
250mA, continuously variable.

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

Accuracy of Output Setting: I 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) ±1 per cent for normal room temperature
variations
(d) ±0.1 per cent for variations of ±I0 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).

Providing the output current is below its limiting
value, the output voltage is stabilised and the current
flowing into the base 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/(R I + 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 across 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/(R I + R2)Re
Because the currents 4, and 1, are flowing through
R,. in addition to the load current, /,, the output
current in the limiting condition is given by the
expression:

= V,..R2/R,..(R I + R2) - /hi - /,
Now, the current flowing through R,. is also equal
to the emitter current of TR I, which is equal to
(/1, + 1)./,,,, where /3, is the current gain of TR I.
Thus /hi = I,/(/1, + 1) and /, becomes:

/1 = /31.V,..R2/Re (RI + R2) (3, + 1) - /,
Thus, providing Pi is very much greater than one,
/1 is approximately equal to:

V,..R2/R,..(R I + R2) - /,
Current /, has a maximum value of V,./Rk when the
output voltage is stabilised (designed to be 250/4A)
and will have a value of approximately Vi1R, 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 TR5 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,c4A
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,uA.

When the output voltage is stabilised (i.e. no
current limiting) transistor TR6 is cut-off since its
base voltage is below the value of the base voltage
of TR5 with the result that all of the 100/LA 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 bases of .TR8 and the series regulator, TR9,
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
TR9 reaches the limiting value the voltage at the
base of TR6 equals or nears that at the base of TR5
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 100pA 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 TR9 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 DI, TRI,

RI2, RI3, and D2. The transistor, TRI, is fed with
a stable voltage at its base by DI. The emitter
resistor (R13) determines the values of the emitter
and collector currents of TR I. Zener diode D2 is
in the collector line of TR I and, since all the currents
flowing away from the junction of TRI and D2 are
constant, the current through D2 will also be con-
stant. Thus a stable reference voltage is maintained.
Transistor TRI 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 5mA 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 0.47pF 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 0.00114F 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 R2I, R22 and VR3. The current
limiting ranges are set to their correct values by
adjustment of VR3.

The resistor R, referred to in Fig. I becomes R14
and VRI 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 (Sid) is used to control
the external supply and the remaining three poles

COMPONENTS .

Resistors
RI-RII 10kfl- see text (I I off)
R12 1.1k0 R23
RI3 5100 R24
RI4 16kc2 R25
RI5 6800 R26
RI6 20k0 R27
RI7 431(0 R28
RI8 241(0 R29
RI9 22k0 R30
R20 6800 R31
R2I 16E2 R32
R22 5.1 k0 Rs see text
All fW, carbon high stabs.

Capacitors
CI 10µF elect. 12V
C2 0.47µF polyester
C3 0.001µF polyester
C4 10p.F elect. 12V
C5 50µF elect. 100V
C6 0- I µF polyester 250V
C7 10µF elect. I 2V

Potentiometers
VRI 51(12 skeleton preset
VR2 10k0 wire wound
VR3 51(0 skeleton preset

2kf2
16k0
47k0
100k0
100k0
40 (see text)
100
200
400 (see text)
103 0

Semiconductors
TRI 2N4289
TR2, 3 2N3707 (matched pair)
TR4 2N4058
TR5, 6 2N3707 (matched pair)
TR7 2N3707
TR8 BC 168
TR9 B5041
DI 3V, 400mW Zener diode
D2 4-7V, 400mW Zener diode
D3, 4 any good low current silicon diode (2 off)

Miscellaneous
MI 25mXmoving coil meter (2fin diameter case)
SI 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)
BY1, BY2 No. 1289 4+V battery (2 off)
BY2 PP3, 9V battery
Veroboard / 2in x 0-15in matrix
Die-cast box 61in x 41in x 2fin
4B.A. fixings, connecting wire, knobs for VR2, SI to

S3, 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, 1. (see Fig. 1) is designed to

be 250,uA, 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-
ohms. A 10 kilohm wire -wound control (VR2) pro-
vides 0 to 2.5 volts fully variable and a twelve posi-
tion rotary switch (S2), switching in successively

R1 -R11

1

516 °91444010-511

er 1

4.5V

E P
BY 2

45V

SI b fOgiso

2 OV

3
NE BY 3

9V

Slc 11.440 6000A

2 -9V
3

+9V

2N4289

55 395 mA
IRA

R12
11

kn

R9

%VR2
10

kA

RIO

R11

eleven 10 kilohm fixed resistors (R 1 to R I I), 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: I per
cent, high -stability types could be used, but they are
invariably large and expensive. The author found
I: more convenient, and cheaper, to use 3 watt, 5 per
cent, high -stabs. of 1.1 kilohms in value and shunt
theni, 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 I per cent of its
nominal value.

Next month: construction details

o o 02114289
e

c 263707
2N4058

60168

2N3054

Fig. 2. Complete circuit diagram
of the voltage stabiliser
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2637011 1263707
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43
bit

2 ka

263707

R22
5.1
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R25
47
kit

R24
16
kfl

263707

263707

R26
100
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J

927
100
La

Z1d

20 .16--C
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SK2,

_ -J Input

53b
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IN
Part I we considered the theoretical aspects of
XEE's operational characteristics. This month, in

the second and final part, we *bk 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

NOISE
SOURCE

NIP
CLOCK

STARBOARD & PORT
CONTROL F.F's

Q1 02U.
01 Q2

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 I 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.
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20mS
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Noise pulses
during 20m S window

STBD FF waveform
(typical)

PORT FF waveform
(typical)

1111 11 It

ILTH

Action mode

Typical waveforms
end - state conditions
of STBO & PORT CONTROL

FF's

Random mode Action mode

Fig. 7. Waveforms associated with random control system

The random control system has control, either
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 1 (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 0,
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 the 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 (IC1).
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
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reversing period

1.k14S

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
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 I. As a result, GI (IC5)
will have one input at the same level, and because
its other input is connected to a capacitor (C11),
this too is effectively at 1; the output from this gate
is thus 0. Due to the cross -coupling between the
gates, G2 (105) will have one input held at 0 by
the output from GI (105). 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 GI (105) whose output will go to I. As a
consequence, both the inputs of G2 (IC5) will then
be at logical I 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 illuminated,
a logical 0 will appear at the output of the star-
board input gateing which will be applied to the
inplits 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 MOl 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 M02.

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 illumination 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 (ICI) 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 quite 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 I.C. go through
the holes in the circuit board. Attenticn is drawn to
this fact because it is easy to think that all the

leads are poking through the board, when in reality
they are not. The trick, if there is one, in fitting the
l.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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Fig. 11. Chassis details

Pin 6
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el-vi1241

3/6i

Fig. 10. General layout of XEE
and muscle control circuit wiring

In case of difficulty in obtaining the
specified relays, any miniature d.p.d.t.
relay of the correct voltage, and having
a resistance of more than 500 ohm, may
be used; although it may prove
necessary to mount substitute types
on top of the chassis near the batteries.

Wheel Bracket

Main Chassis

Light dependent resistor (2of
epoxied to Component Board

Sponge rubber Tri wheel nia
secured with 4BA fixing to
have castoring effect in operation
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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 I.d.r.'s (XI 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
1.d.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 18.0 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 (IC2), 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 01; this
indication should be interrupted about every second
by the effect of the clock and noise pulses. It is
important that this last reading changes in a random
fashion periodically. Next, disconnect the lead from
pin 10 and reconnect it to pin 10 on the port flip-
flop (IC3). The reading should be similar to the last,
to wit, it must change randomly from I to 0 every
now and then. If no change is observed, then connect
the meter between earth and pin 3 of the starboard
flip-flop (IC2). In this position it should indicate a
regular flickering due to the noise source. If this is
not so, the Zener diode DI should be disconnected
and replaced by another one. Sometimes one comes
across a particularly "un-noisy" diode, these "good
ones" are however no good to us!

STOP AND REVERSE GATING
Connect the meter between earth and the output

of the stop gate. This should periodically change its
logical state from I to. 0, or from 0 to 1. Disconnect

the meter from the stop gate and reconnect it with
the output of the inhibit starboard reverse gate. Now
disconnect the leads going to pins 5 on the two
control flip-flops, and apply the light from a torch
to the port optical sensor.

The meter should indicate a logical I condition
as long as the light remains on. Repeat this test with
the meter connected to the output of the inhibit
port reverse gate, but with the light applied to the
starboard optical sensor. Again the meter should
indicate the I state all the time that the light remains
on. With the light still on, connect the meter to the
output of the starboard reverse gate. The meter
should again show the logical I state. Reconnect the
meter with the output of the port reverse gate. This
too should be at I when the light is transferred to
the port sensor. Leave the meter connected for the
next test.

REVERSING FUNCTION
With no light applied to the optical sensors,

trigger the reversing bistable by momentarily touch-
ing an earth connection on either one of the inputs
of GI, IC5 (pins 12 and 13). The meter should
immediately indicate a logical 1 condition (if it is not
already). This reading should eventually change once
the reversing bistable has been reset by the clock
pulse and the system returns to the control of the
random control section. Connect the meter to the
output of the starboard reverse gate. Again trigger
the reversing bistable and ensure that the results are
the same. Disconnect the meter and the 18.0 volt
supply. Reconnect the leads to pins 5 of the control
flip-flops.

CHASSIS CONSTRUCTION
The type of material from which the chassis is

fabricated is not particularly critical; for the proto-
type, 16 gauge aluminium was used. The chassis takes
the form of a single piece of material having two
1 inch right-angle sections folded down the length
of its sides. The rear side plates carrying the gear
shafts and wheels are mounted on this chassis.

A "U" bracket, situated on the chassis midway
between the two side plates, serves to support the
inner ends of the gear shafts. A further "U" bracket
is utilised for the frontally located castor wheel.
All metalwork should be constructed according to
Fig. 11. Any bending which is required can be done
with the aid of two small pieces of tough wooden
plank and a vice.

MOTORS, GEARS AND WHEELS
As Fig. 10 shows, both motors are situated side -

by -side towards the rear of the chassis. Each motor
has a friction -fit worm attached to its output shaft,
and this is arranged to drive a further shaft at
right -angles to it by way of a wormwheel. The gear
ratio thus provided is 40: 1. This lay -shaft is also
fitted with a pinion which, in conjunction with
another pinion, on the final drive shaft, results in a
further reduction of 3: 1. In this way an overall
ratio of 120 : 1 is achieved.

The rear wheels, one attached to each final -drive
shaft, are If inch diameter soft rubber aircraft type.
These should have their centres drilled out a little
to accommodate !Ay inch shafting, and be secured in
position with epoxy resin. In order to achieve
improved traction, the rear wheels should have their
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Underside view of XEE showing oil components

tyres "scalloped" around the circumference. This is
best performed using a pair of small side -cutters,
pinching -out the required amount of rubber and
nipping it off. The resulting tread is fairly coarse,
but serves its purpose, since, on nylon carpet, the
wheels would undoubtedly slip.

The castor wheel is the same as the type used at
the rear but, naturally, without the tread. The wheel
is fitted to a shaft going through offset holes in the
"U" bracket which swivels on a 4B.A. screw at the
front of the animal.

Shaft retention is obtained either through the use
of plastic tubing, or by means of washers soldered
to the ends of the shafting. Sometimes the nylon
gear -pinions have casting flashes still attached to
them; this is particularly noticeable on teeth. The
flashes must be removed with a sharp knife, or
razor -blade, before the pinions can mesh properly.

MOUNTINGS
Four 4B.A. screws secure the main board to the

chassis. The screws are initially bolted to the chassis,
their nuts serving as spacers to separate the board
from the metal body. Once the screws and nuts have
been fitted, a layer of insulation tape, approximately
the same size as the main board, should be placed
directly beneath where the board will be located.
This will ensure that no exposed wiring gets shorted
out on the chassis. At this stage the supply leads,

ALTERNATIVE I.C.s
Alternative I.C.s may be used instead
of Mullard types. Triple 3 input NAND
types (D.T.L.) replace the FCH 161 and
JK Flip Flops (D.T.L.) replace the FCJ
10I's. The supply voltage and pin
connections of alternative types may
vary.

outputs w, x and y and the connections to RLA
should be connected up and have sufficient length to
reach the other areas of the animal to which they
will be later connected. The main board can now be
fitted.

Relays RLB and RLC are mounted one above the
other, secured on a pair of long 6B.A. screws. The
Veroboard associated with these relays is mounted
on RLB. The board is fixed in place with an impact
adhesive.

The remaining relay, RLD, is kept in position with
this adhesive, as is its associated component board.

SYSTEM INTERCONNECTIONS
The various interconnecting wires are shown in

Fig. 10. Once the relays have been connected to
their respective boards, the inter -circuit wiring can
be completed. The latter, when finished, should beneatly laced up or cleated so that all leads are
formed into one common cable -loom. The free ends
of the leads going to the batteries should be passed
through the grommet in the chassis and terminated
in crocodile clips. Constructors may, at this point,
choose to include a switch for isolation of thebatteries from the rest of the circuit; for both
simplicity and minimum cost, however, it was con-
sidered sufficient to employ crocodile clips for the
purpose at the time.

Before connecting any batteries, do make
absolutely certain that there are no wiring mistakes.
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To R

To RLD

To ROI
011

To TR%

Fig. 12. Battery fixing and wiring details

BATTERIES
The motors are powered by a pair of type HP1I

batteries. These should be strapped together accord-
ing to Fig. 12.using masking tape or similar material.
A link between the positive of one battery and the
negative of the other should next be soldered into
position. The free ends of the batteries will be
available for connection to the motors.

The two PP6 batteries, that provide the circuit
supply, should undergo a similar process (see
Fig. 12). The batteries are mounted on top of the
chassis directly above the motors.

FINAL TESTING
Connect up the motor supplies first; note that

motors do not run. If this is not so, check wiring
from relays. Temporarily disconnect the motor sup-
plies if all is satisfactory. Connect the supplies to the
logic and muscle control electronics; note that a
regular ticking sound is evident from the RLB, RLC
and RLD. If this is the case, then reconnect the
motor supplies.

With both supplies connected the rear wheels
should be either rotating so as to give forward
motion of the animal if placed on the floor, or
rotating in opposite directions. On no account should
the rotation be that which would result in reverse
motion. If, occasionally, this reverse action does
occur, then disconnect the outer end of RLA operat-
ing coil and remove one turn. Reconnect the coil
and try again. Repeat the process until conditions
are just stable, i.e. motors not going into the reverse
state when unloaded.

Apply a load to the rear wheels by attempting to
stop them with the fingers; this should be done fOr a
period of at least I second, or at least until reverse
motion of the wheels occur. If no reverse action
is noted short out the contacts of RLA and ensure
that reverse action occurs. If this is not so, then
check the Schmitt trigger or reversing bistable.
Assuming that XEE reverses when RLA contacts
are shorted out, then add one turn to the coil and
test the function again. Once this function is satis-
factory, the coil can be cemented in place. Shine a
torch on to the optical sensors, whilst XEE is moving
forward, and establish that the motors respond by
reversing for the opposite side to that stimulated;
this need not happen straight away since the random

function is also involved. The animal can now be
placed right way up and begin its life proper,
journeying around the chair and table legs in your
living room.

BODY
The constructor may wish to construct a shell for

XEE to give it a more animal like appearance. The
shell shown on last month's cover and in the various
photographs was constructed by inflating a balloon
to the required size and covering it with tissue paper
or newspaper torn in small pieces and pasted with
polycell glue.

The shell is built up layer by layer until it is about
inch thick; it is then left to dry fully before slowly

deflating the balloon. The bottom edge of the shell
is then trimmed and a thick cardboard base cut to
shape so that it fits inside the shell about 1 inch
away from the bottom edge. This base is then fixed
to the shell using more paper and paste and finally
a hole is cut from the centre to accommodate the
batteries and XEE is secured to the base.

Decoration can be painted on the shell as desired
and eyes made from the plastic lamp covers glued
on over holes in the shell behind which can be
mounted X I and X2. The prototype XEE utilises a
selection of resistors to form a spine and has an
on -off switch as a tail!

CONCLUSION
XEE is only a partially non -deterministic animal.

That is to say it does not always respond to stimuli
with any predictability. However, despite this, the
beast does stand a greater chance of "survival" than,
say, one which acts with 100 per cent certainty.
Nevertheless, this in no way implies that it has any
intelligence, although it does have the chance of
reacting as if it did.
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THE painting of anything made of metal, par-
ticularly a ferrous metal, that is exposed to a

marine atmosphere, becomes a process requiring
somewhat more than ordinary care.

Air charged with a saline content soon corrodes
away metal work not properly protected. Objects
immersed in the sea itself, are subject to a great rate
of corrosion, this being accelerated by electrolysis
acting between dissimilar metals that are touching or
in very close proximity to one another.

Even painting the hull of a boat, and we are here
concerned only with metal hulk, does not in itself
guarantee an indefinite degree of protection, since
any imperfections in the paintwork will allow the
salt water to come in contact with the metal hull and
begin its corrosive work.

A PAINT PIN -HOLE DETECTOR

Visual inspection of the paintwork becomes a
boring and laborious process, and will not reveal
pin prick holes and hair line cracks that will permit
the ingress of the sea water.

STANDARD COMPARISON
The device that forms the basis of the article is

cheap, easy to build and use, and has proved to be
of real usefulness. Accurate and reliable testing of
such a device is difficult, since "standards" in the
form of graduated pin holes in a given thickness of
paint, on metal, are not available. One therefore
has to resort to comparison with commercial pin
hole detectors, and this was the standard used when
evaluating the prototype.

The commercial detector utilised a radio fre-
quency generator providing a low current output.
at a voltage up to 25 kilovolts. The test piece was
the metal partitioning in a block of offices, that
visually appeared to be in very good condition. An
area was marked off and tests commenced, the home
made detector performing first.

The results were extremely pleasing as the com-
mercial detector agreed with the home made
detector every time.

It was a revelation to discover that the paintwork

was riddled with holes, the existence of these not
being known prior to the tests.

RESISTANCE METER
The detector is essentially a resistance meter that

measures the resistance occurring via the pin hole,
between the metal and a probe that is passed over
the paint work.

This probe, connected to the input of the detector,
consists of a length of broom handle to the end
of which is clamped a piece of sponge material
containing the search wire. In use, the sponge is
soaked in water with the addition of a wetting agent.
As the probe is passed over the paintwork, the water,
its surface tension reduced by the wetting agent,
flows into the pin holes and combines the circuit
between the metal and the probe.

Fig. 1. Circuit diagram of pin hole detector

CIRCUIT ACTION
The circuit of the detector is shown in Fig. 1,

and will be seen to be very simple. Transistor TR I
comprises the input stage, TR2 is a simple CR audio
frequency oscillator, and TR3 is the output stage
feeding a 250 ohm magnetic earpiece.

Under normal circumstances, the base of TRI
will be floating, and only a small leakage current
will flow from collector to emitter.

Whcn TR I is cut off, the leakage current is insuffi-
cient to bias TR2 on and it will not oscillate. If the
resistance between the base of TRI, and the positive
supply line (between which the probe is connected)
is such as to allow TR1 to pass sufficient current
to bias TR2 on, it will oscillate and the earphone
in TR3 collector will emit a whistle.

If the probe is short circuited, TRI will be
bottomed, allowing approximately 8V to appear
between TR1 emitter and the negative line.

For this particular application, all we want is a
noise to signify pin holes, we don't want Hi-Fi, so
TR3 is a very primitive output stage which does
provide a very lively whistle when the occasion
arises.

The current drawn from a 9V battery is very
modest, 2.5mA at quiescent, rising to 3.7mA maxi-
mum with the probe short circuited.
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CONSTRUCTION
The prototype was made up on a piece of plain

0.1in pitch peg board, shown in Fig. 2. The com-
ponents are inserted from one side, and the leads
interconnected on the other side, sleeving being used
where appropriate. Any plastic box with dimensions
approximating 3in X 3in X ;in will provide a suit-
able housing.

For maximum sensitivity, the transistors should
be as specified. Experiments have shown that TR1
can be successfully replaced by a BC109C, and
TR2/TR3 by either a BC109 or a BC108.

Depending on components used, RI may require
an alteration in value. With the prototype, a resis-
tance value was found such that vigorous oscillation
occurred with the probe short circuited, with a still
useful signal available when the probe was replaced
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Fig. 2. Board assembly and wiring details

by a string of 10 megohm resistors in series pro-
viding a total value of 100 megohms. Construction
cf the probe is simple as shown in Fig. 3.

When the prototype was completed and perform-
ing satisfactorily, the circuit board was isolated from
the rest of the components and then encapsulated
with a silicone rubber compound, so completely
water -proofing it. This is very desirable, if not
essential, in equipment that is used with water.

USING THE DETECTOR
In use, the positive line is clipped to the painted

metal, ensuring a good electrical connection. The
length of line required will clearly depend upon
individual circumstances.

The probe is then dipped into a solution of water
and wetting agent (a proper wetting agent is
definitely helpful and should be used whenever pos-
sible. The use of a saline additive does improve con-
ductivity; however, it may get into holes and cracks
and start the very corrosion we are trying to prevent,
so its use is not recommended) and passed over the
paintwork in slow regular sweeps. As soon as the
probe's sponge loses its water it must be recharged.

A steady whistle will indicate a single pin hole,
whilst a bleep or series of bleeps will indicate a single
pin hole, or a whole colony of pin holes. The suspect

COMPONENTS . . .

Resistors
RI 270k R4 4.7k
R2 3.9k R5 560k
R3 4.7k
all I0°,, e/

Capacitors
CI -C4 0.01 polyester (4 off)

Transistors
TRI, 2, 3 2N2926 green spot (3 off)

.Earpiece
XI 25011 Magnetic with socket

Miscellaneous
PLI, 2 Miniature plugs (2 off)
SKI, 2 Miniature sockets (2 off)
SI Single pole on/off slide
BYI 9V PF3
Plastics case 3 in x 2 in x 1. in

24K 3)(1/16" Aluminium

Clamping Plates

3- flong egui-spaced
zz brass wood screws

3/16 dia hole

2-6BA tags
and fixings

S'X 46
foam plastic

staples

tilia dowel
(it broomstick)

Length to suit

Crocodile clip to be
connected to metal
under examination

Fig. 3. Probe assembly details

PL1
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area is then circled with chalk-not grease pencils or
"Chinagraphs-, as these may show through when
painted over --for subsequent repainting.

SPURIOUS SIGNALS
As TR 1 base is, in effect, floating, it is possible

for an electronic charge to build up between the base
probe and adjacent components. This charge will
cause random bleeps when the probe is used in the
described manner, causing the operator to errone-
ously suspect the presence of non existent flaws in
the paintwork.

A high value resistor, 10 megohms or so, con-
nected between base and the negative line will pre-
vent the building up of such static. This addition
may lower the sensitivity though it should not be
so low as to affect the detector's usefulness.

The, prototype was designed to be slipped into
an overall top pocket, with wires terminated in
wander plugs permanently attached to the probe's
broom handle. The case can be attached to the
handle if required, providing a single composite
assembly.

IT WAS nice to renew a visual acquaintance at least of
the magnificent Willis concert organ in the auditorium

of Alexandra Palace, the venue of the fifty-fifth Physics
Exhibition held during the period April 19-22.

The setting provided by this 19th -century masterpiece
well suits the academic and scientific tenor represented
by universities, research establishments and industry.

Representation by these various factions provided a
full hall of exhibits, the most conspicuous of all being
the large central stand organised by the Italian Federa-
tion of Scientific and Technical Associations and other
bodies. Besides providing a showcase of current develop-
ments in instruments and apparatus, there was also a
large selection devoted to the history of physics in Italy
with career cameos of some of the more distinguished
physicists.

Of the exhibits, probably one of the most exciting was
the Mullard Research Laboratory's demonstration of
microwave television broadcasting using an intermediary
satellite transmitter and standard colour television set for
reception.

The implications of this are tremendous, as a satellite
aerial 20,000 miles above the earth can cover a whole
sub -continent.

Complex and expensive ground networks are not
that a developing country can be

equipped with a service in a fraction of the time
necessary to install a conventional television system.

For technical reasons, satellite television systems in
advanced countries would probably use the frequency
band I 1-7GHz to 12.7GHz with either digital or fre-
quency modulation. Commercial success would depend
greatly on the availability of cheap, reliable microwave
components.

A solid state digital clock with an unusually small
readout display proved an arresting item of the Marconi
stand. This indicated hours and minutes using four
characters each of which consisted of seven tiny electro-
luminescent bars providing a total character size of
0.185in by 0-125in. (!)

An accompanying exhibit demonstrated the display
capabilities of organic nematic crystal materials under
the action of an electric field. Requiring only low power,
six etched alpha -numeric characters made up on plates
of conducting glass containing a thin film of liquid
crystal material, were illuminated by a simple keyboard
switching.

The advantages of these display elements are low
running costs and good resolution and contrast under
conditions of high ambient lighting. Perhaps in these
materials, we will see the demise of advertising's neon
jungles.

While these display examples represent the research
of companies there was a great deal to be seen which
will almost certainly be the object of commercial
development.

Measurement devices always figure strongly at this
exhibition, and this year proved no exception. In this
department the Ministry of Defence showed a corrosion
monitor for measurement of corrosion rates. Corrosion
is a subject of very great technical importance that is
still not fully understood and is the subject of research
of a number of laboratories.

Every refinement in instrument technique pushes back
the frontier of scientific ignorance and it is at this
exhibition that this is most manifest.

Practical. Electronics July 1971



00HI
PRACTICAL!
VISUAL!

EXCITING!

a new 4 -way method of mastering

ELECTRONICS
by doing - and - seeing . . .

1 OWN and
HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

(0)
-2-1LJact

2 BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 READ and
r DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . . .

 VALVE EXPERIMENTS
 TRANSISTOR EXPERIMENTS
 AMPLIFIERS
 OSCILLATORS
 SIGNAL TRACER

 PHOTO ELECTRIC CIRCUIT
 COMPUTER CIRCUIT
 BASIC RADIO RECEIVER
 ELECTRONIC SWITCH
 SIMPLE TRANSMITTER

 A.C. EXPERIMENTS
 D.C. EXPERIMENTS
 SIMPLE COUNTER
 TIME DELAY CIRCUIT
 SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method-
no maths, and a minimum of theory-no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

FREE

POST NOW I
for

BROCHURE I

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, to: we do not employ representatives

NAME BLOCK CAPS

I or write if you prefer not to cut page I ADDRESS PLEASE P.E.7
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VARIABLE VOLTAGE TRANSFORMERS
36V 30 amp. cc. or d.c.
VARIABLE L.T. SUPPLY UNIT
INPUT
220/240V a.c.

g INPUT 230/240V a.c. 50/60 OUTPUT VARIABLE
I 0-260V.

BRAND,NEW

from { to SO amp from stock.CO 0 Keenest prices in the country. All Types (and Spares)

OUTPUT I SHROUDED TYPE

VARIABLE 0-36V.
CONTINUOUSLY , "F I amp. £5 50. 2 5 amp,

£6.75. 5 amp, £9.75. 8 amp,
Fully isolated. Fitted in robust metal case i1450. 10 amp, 018:50.
with Voltmeter, Ammeter, Panel Indicator 12 amp, £2100 IS amp,
and handles. Input and output fully fused. (25.00. 20 amp, C37.00. 37:5
Ideally suited for Lab. or Industrial use. LS8 I amp, 17200. SO amp, 192.00. Carr. extra.

230v .45.0 SOLENOID I arnp,f550. 21 am ,L663. Carr. 40o on open types.

...plus...2 & I OPEN TYPE (Panel Mounting) amp, L393.

Extremely powerful with
approx. 141b. pull, 1" travel.
Fitted with mounting feet.
Size: 4" long, 2r wide, 3"
high. 12.00 incl. P. & P.

230-250V SOLENOID
M(g. by Westool, approx. lilb pull (similar in
appearance to above illustration). Size of feet'Ir I fi-. Price 85p incl. Post.

MOTOROLA MAC 11/6 PLASTIC
TRIAC 400 Ply. 8 AMP

Now available EX STOCK. Supplied
with full data and applications sheet.
Price 11.05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

BODINE TYPE N.C.I. GEARED MOTOR

crorre I) 1016 71 r.rn'c'h. I
R ibis. 1/70th h.p.,

C.P=.1.: cycle, 0.38 amp. (Type 2) I
r.p.m. Torque 20Ib. g

' inch. Reversible. 1/130th I
h.p., 50 cycle, 0.28 amp.

"As new" condition. Input voltage of motor
I ISV a.c. Supplied complete with trans-
former for 230/240V a.c. input. Price, either I
type £3.15 plus 35p P. & P. or less trans-
former 12.13 plus 27p P. & P. 1 100 WATT. I ohm, IOA; 5 ohm, 4 7A;

10 ohm, 3A; 25 ohm, 2A; 50 ohm, 1.4A;12 VOLT DC MOTOR I 100 ohm. IA; 250 ohm, 0.7A; 500 ohm.
0.45A; I kn. 280 mA; 1.5 1(0,230 mA;2.5 h0,2A;5k0, 140
m A.

I
Diameter 31in Shaft length {in, dia. lain. All at 11.50

each. P.& P. 5p.
50 WATT. 1/5/10/25/50 '100,250'500/1 I -5/2-5/5k 0. All at

. 11.12 each. P. & P. II p.
final 123 WATT. 10/25/50/100 250 500/1 1.5//2.5:5k0. All at 711p
21" each. P. & P. 15p.

STROBE! STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions 16.30 plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price [10.541. P. & P. 50p.
HY-LYGHT STROBE MK III
This strobe has been designed and produced for use in
large rooms, halls and the photographic field, and
utilizes a silica plug-in tube for longer life expectancy,
printed circuit for easy assembly, also a special trigger
coil and output capacitor. Speed adjustable 0-30 f.p.s.
Light output approx. 4 joules. Price 112.00. P. & P.
50p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p. P. & P.
13p or post paid with kits.

AMP

Powerful I amp. RE-
VERSIBLE motor.
Speed 3,750 RPM corn -
plate with external gear
train (removable) giving
speed of 125 RPM. Size: 44"
dia. Price 95p inc. post.

II, MEI 'IMI= IMO
230V/240V COMPACT
SYNCHRONOUS
GEARED MOTORS
Manufactured by either Sangamo, Haydon or I
Smith. Built-in gearbox.

I rev. per hour. Clockwise rotation.
I rev. per hour. Anti -clockwise rotation.
2 revs. per hour. Clockwise rotation.
3 revs. per hour. Anti -clockwise rotation.
5 revs. per hour. Anti -clockwise rotation.

IS revs. per hour. Anti -clockwise rotation. I
60 revs. per hour. Clockwise rotation.
Fraction of makers' price. All ac75p incl. P.&P.

UMW OEM

4.11P

=NM,  IMMO, 111=1 MN= MMIN
12-28 VOLT DC BLOWER UNIT

Smooth running, precision
made Blower Unit. 5,000 RPM
.54 amps. Size 3' diamete
x 31, long overall.

Price 42.00 post paid.
,M1 IMI11 =MEI =Mal MI. Mime/

RECHARGEABLE
BUTTON CELLS
2:: 1-2V, 250 MA HR Nickel
Cad. Cells, connected to give
2.4V @25 erilliamp 10 hour rate, ...L41 I
complete with 200/250V a.c.
ch . Fully tested and unused. 1
Price 48p each plus 8p P. & P. .
or 2 units for 11.00 post paid.

VENNER Electric Time Switch
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override

20A 1.375. P. & P. 20p. Also ...t.4a

switch IOA 12.75, 15A 13-25.

available with solar dial ON dusk,
OFF dawn. Price as above.

Superior Quality Precision Made

NEW POWER RHEOSTATS

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS  COMPETITIVE PRICES

I 2 3 4 I 2 3 4

45 6-9 2 HD M 50p 700 12-24 2 t/o 63p
185 6-12 2 c/o 63p 700 15-35 2 c/o HD' 73p
185 6-12 4 c/o 73p 700 16-24 6M 63p

230 9-18 2 c/o HD, 63p 1,250 24-36 4 cio 63p
230 9-12 .4 c/o .78p 2,500 36-45 6M 63p
280 9-12 2 c/o 73p 2,400 30-48 4 c/o SOp
600 18-32 4 c/o 701. 5,800 40-70 4 c/o 63p
700 16-24 4M 28 63p 9,000 40-70 2 c/o 50p
700 16-24 4 c/o 711p 15k 85-110 6M XIV
(I) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4) Price
(HD) Heavy Duty. All Post Paid. Including Base.

MAINS RELAY
230V a.c. coil 3 c/o. 10 amp a.c. contacts, 50p plus Bp P. & P.

ELECTRONIC ORGAN KIT
Easy to build, Solid State. Two
full octaves (less sharps and flats).
Fitted hardwood case. Powered

by two penlite IIV batteries. Complete set of parts
including speaker, etc., together with full instructions
and 10 tunes. Price 43.00. P. & P. 22p.

SO in I ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering, no special
tools required. The kit includes Speaker, Meter, Relay,
Transformer, plus a host of other components and a
56 -page instruction leaflet. Some examples of the
50 possible Projects are: Sound Level Meter, 2 Transistor
Radio, Amplifier, etc. etc. Price la .75. P. & P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including: Crystal Diode,
Ferrite Aerial, Drilled Chassis, and Personal Ear Piece.
No soldering, easy to build, full step by step instructions.
1175 inc. post.

SERVICE TRADING CO
All Mail Orders -Also Callers -Ample Parking Space Personal callers only. Open Sat.

Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 SBB 9 LITTLE NEWPORT ST.
Phone 01-995 1560 SHOWROOM NOW OPEN MON.-FRI. LONDON WC2H Til 01-437 0576

NEW 1971 EDITION

RADIO AMATEUR'S

HANDBOOK
By A.R.R.L.

L260 Postage 20p

T.V. TECHNICIAN'S BENCH
MANUAL, by G. R. Wilding. L250.
Postage !Op.

20 SOLID STATE PROJECTS FOR
THE CAR & GARAGE, by R. M. Marston.
L1 20. Postage Sp.

PICK-UPS & LOUDSPEAKERS, by
John Earl. Of Postage 10p.
MAKING TRANSISTOR RADIOS A
BEGINNER'S GUIDE, by R. H. Warring.
E1 05. Postage Sp.

TRANSISTOR CIRCUITS IN ELEC-
TRONICS, by S. S. Haykin & R. Barrett.
L2.50. Postage 10p.

ABC'S OF FET'S, by Rufus P. Turner.
L1.25. Postage 5p.

TELEVISION SERVICING HAND-
BOOK, by Gordon J. King. E3.80.
Postage !Op.

RADIO VALVE & TRANSISTOR
DATA, by A. M. Ball. 7Sp. Postage lOp.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET
LONDON W2 1 NP

Phone: PADdington 4185
Closed Saturday I p.m.

THE RADIO SHOP
16 Cherry Lane, Bristol BSI 3NG

Telephone: Bristol 421196 STD Code 0272

Your West Country shop for electronic
components and solid state devices

TTL IC'S SERIES 74N
7400N 2.5p (12)
7401N 25p(12)
7404N 25p(12)
7410N 25p (12)
7420N 151)(12)
7430N 25p
7440N 15p (12)
744IN LI.05 (5)
7442N LI 05 (5)

7450N 25p(12)
7453N 25p
7460N 25p(12)
7470N 38p (8)
7472N 38p (8)
7473N 45p(8)
7474N 45p (8)
7475N 53p (8)
7476N 53p (8) P. 5P

7483N LI OS
7490N LI '05
7492N LI '05
7493N LI.05
7494N LI 05
7495N LI 05
7496N LI OS

Fall outs. Quantity in brkts. SOp pkt. P. & P. Sp
Series 74N Data Booklet ... 13p post free
Du3Vp. sSopckets. ... 14 pin, 30p. 16pin,

R.T.L. IC'S. uL 900 Buffer 40p. uL 914 40p.
uL 923 45p. P. & P. Sp

"LINEAR IC'S. uA 703 45p (TO 5). uA 709 55p
(Dill. P. & P. Sp

Experimental I.C. with circuits for
morse code osc., variable timer,
wiper speed control, etc. .. 50p. P. & P. 5p

Aircraft band converter circuit
instructions and components
... all you need is a tobacco tin 11.2.0. P. & P.

7p

Tape recorder level meters 500
micro amp size I in x I in x SOp. P. & P. Sp

3 digit tape recorder counters .. 32p. P. & P. Sp

3W + 3W Stereo I.C. amp
treble and bass Plessey 403's
data and components .. LIO. P. & P

10p

SEND 3p STAMP FOR FREE CATALOGUE
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must encl,ose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine. Technical queries cannot be dealt with on the telephone.

Tiresome and
uneconomic
Sir-Replying to your comments
regarding specialised components
has been very difficult. I have tried
to offer some constructive sugges-
tions. First, however, I am
thoroughly convinced that the onus
lies with the various authors writ-
ing in your magazine and that your
editorial staff should ensure that the
specialised components needed for
a particular circuit are available to
the retail customer.

With respect, I would quote your
small independent competitor, Radio
Constructor, who for years have
made a point of advising us in
advance that such and such a tran-
sistor would be specified. Also we
are informed of the approximate
publication date and then lay on
stock to meet the demand. 1 have
repeatedly suggested this approach
to you and to your staff.

1 dispute your suggestion that
specialised components are not
available to the retail public. For
years we have supplied specials.
However, I would state that this has
been done as a service to the
customer and has usually resulted in
a thoroughly uneconomic trans-
action. In the last few days I have
discussed this matter with several
other suppliers of repute and we
are all of the opinion that specials
are a tiresome and uneconomic
matter but which we put up with
as a service.

I could go on to stress many
examples of costings done on the
economics of obtaining special parts
for customers, but I think I have
said enough on the subject to con-
vince you.

In attempting to make a con-
structive suggestion, 1 have thought
along the lines of charging a
service charge for specials, but the
fact is that the enthusiast of today
is primarily experimenting for his
own enjoyment and has a limited
budget, and so such suggestions
may not be a proposition.

My company is now distributing
the products of Siemens, Newmar-
ket, Marston Excelsior, Schauer
semiconductors and many others,
and we carry very much larger and
extensive stocks of components
than we offer for retail.

Our mail order operation has
now been carefully examined and
we are offering a wide range of
popular components at competitive
prices and with excellent delivery,
and I know beyond any shadow of
doubt, merely from the tremendous
response of the last month or so,
that this is what the customer really
wants. We will continue to try and
assist customers with specials and
very probably continue to make a
loss on those specials. However, it
is very few companies who will be
prepared to do the same.

P. F. Clarke,
LST Electronic Components Ltd.,

Brentwood,
Essex.

Direct access
Sir-I was interested to read your

editorial in the May edition of
PRACTICAL ELECTRONICS where you
discuss the problems encountered by
the private constructor in obtaining
direct access to components.

As you will no doubt realise from
our advertisement in your magazine,
we have started a mail order divi-
sion which is specifically directed
towards the requirements of the
private constructor. Distronic Ltd.
is an industrial distributor and a
member of A.F.D.E.C. (Association
of Franchised Distributors of Elec-
tronic Components). We are a very
active industrial distributor and
recognise the problems encountered
by your readers. For this reason
we are attempting to do something
about it and are hopeful of being
able to offer the same service to
private individuals as we are cur-
rently offering to our industrial
customers.

The products we are offering are
all supplied by leading manufac-
turers under guarantee, and we are
able to pass on to the private con-
structor some of the cost advantage
we have gained by buying in bulk.

Looking forward to a long and
fruitful association with your
magazine.

M. H. Jacobs,
Distronic Ltd.,
Harlow, Essex.

Workable solution
Sir-I have read the letters on the

Readout page and also your edi-
torial comment. As an active trans-
mitting amateur 1 appreciate the
problems facing your readers in
obtaining specialised components,
but the solution to this problem
unfortunately lies with the distribu-
tion industry rather than the manu-
facturer. You will, I am sure,
appreciate that it is quite impossible
for a manufacturer to deal with
individuals and in any case it is now
usual practice for a minimum order
charge to be levied to cover the
high cost of order processing.

It would seem to me that the
letter in your Readout page over the
signature of Mr. A. Sproxton sets
out a workable solution to the prob-
lem and I am sure that the usual
distribution outlets will be quite
willing to deal with such an organi-
sation.

R. R. Adams,
Sales Manager,

Resistor Division,
Painton & Co. Ltd.

Not all roses!
Sir-We would like to make the fol-
lowing points which we believe are
not understood by people outside
this trade.

Firstly, the amateur market in the
United Kingdom has seen a drastic
expansion for its size over the last
two years and individuals who have
no connections with this industry
have proven to be ambitious and
professional in their approach to
construction.

The quest for improving quality
seems never ending, and the num-
ber of specialised components
required for projects are becoming
numerous and more expensive.

The second and perhaps the most
important point we would like to
bring to your attention is the fact
that the trade has no warning of
the components which are to be
used in the various projects each
month and in the case of PRACTICAL
ELECTRONICS, readers will have to
wait two months before they can
see an advertisement showing the
special components they may
require. Also none of the trade are
consulted by the authors of the
articles, as to the price and ease of
availability of components used.

The sad fact of this is obviously
to reduce the numbers of potential
constructors and, therefore, make
many of the articles which are pro-
duced purely an academic exercise.

Finally, referring both to the
letter published in the magazine by
the private individual referring to
the inability to obtain I off, and
your own comment, we must point
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out that the costs involved both on
the part of the manufacturers, or
distributors and a concern such as
ourselves, are somewhat prohibitive
so that an article which would per-
haps cost £2 to purchase would end
up being sold by the retail customer
at anything up to £4, if all con-
cerned are to break even let alone
make a profit. We believe that this
is the major deterent to solving this
problem in the manner suggested by
your reader. However, we must
commend his innovation to having
personal order forms printed for the
real enthusiasts.

Although this is an extremely
long letter, it will only scratch the
surface of the problem, but we hope
that you will publish some of the
content, so that the amateur
enthusiasts will perhaps realise that
all is not roses in this particular
garden.

J. Marshall,
A. Marshall & Son (London) Ltd.,

London, N.W.2.

Distribution set-up
Sir-1 have read with interest

your Editorial concerning specia-
lised components as well as the
letters from your readers and can
well appreciate the problem of
obtaining specialised components
which are not normally available
from the usual retail outlets for
components.

We ourselves are Specialised Dis-
tributors of electronic components
and from time to time, we do
get private individuals approaching
us to obtain components. Wherever
we can, we do try and help them
and since it is normally a cash with
order transaction, there is no prob-
lem in supplying one or two offs to
private people and 1 think you will
find that this is not peculiar to
ourselves and quite a number of
Distributors are quite willing to
operate this way.

The problem is, however, in the
private individual locating a source
of supply for the component that
he wants, bearing in mind that at
the present time there are well over
80 Distributors of electronic
components in this country, many
of them specialising in a narrow
field of items. For instance, our-
selves, we specialise in the supply
of Electrolytic Capacitors and Wire-
wound Potentiometers as well as
a number of other items and in the
main, you will find that this is the

pattern of Distributors throughout
the United Kingdoni.

There are, of course, exceptions
to these and there are quite a num-
ber of very large Distributors
indeed who handle a very wide
range of components but because of
their size it might well prove diffi-
cult for the private individual to
purchase from these larger Distri-
butors. Hence it follows that a
knowledge of the distribution set-up
is necessary if the person is to
locate a source of supply for the
type of specialised component he
is looking for.

Publications are available which
list all the Accredited Electronic
Component Distributors in the
United Kingdom, showing their
location, contacts and the range of
components that they handle. Using
such a publication the private indi-
vidual should have no great diffi-
culty in obtaining the particular
component that he wants.

D. E. Clarke,
Intercontinental Components,

Maidenhead,
Berks.

Customer relations
Sir-As you perhaps know, in

general retail mail order a distri-
butor carries a wide range of com-
ponents in order that a customer
may kit up his project in an order
to one address. Certain projects
require specialist components
obtainable perhaps from only one
source which is often indicated in
an article. Thus in some cases two
or perhaps three suppliers must be
contacted. I feel that this situation
must always exist since even mail
order retail concerns such as mine
must keep large quantities of "stock
items" to be economical and satisfy
the market and to keep small stocks
of a wide range of items of uncer-
tain demand is expensive on space,
finance and organisation and
results in an uncompetitive
approach. I may say the problem
is much more acute in industry
where for a simple project several
suppliers may have to be
approached for good delivery of all
components.

As a company we are quite pre-
pared to order non -stock items
from our normal suppliers for retail
customers. In certain cases we
advise against this and offer substi-
tutes. There is a great problem here
in that having ordered a component
and given a delivery date as
advised by the supplier, it is not
uncommon to have the delivery
date extended by three or even six
months. This causes bad customer
relations and although it is possible
for us to forward cover our own
stock several months ahead for
known long delivery items, the
retail customer is usually not pre-
pared to suffer this inconvenience.

Until recently it has been our
policy to offer components at a
catalogue price and offer a discount
to all customers, industrial and
retail alike, the discount rate de-
pending on order value. We have
recently become industrial distribu-
tors or stockists for three companies
and in addition to the discount
arrangement we will be able to
offer components at a lower (but
net) price for quantities of the same
item. This facility will be offered
to retail customers on request. Thus
we hope to extend our service and
provide many items formerly
unobtainable.

D. A. Longland,
Electrovalue,

Englefield Green,
Egham, Surrey.

Your responsibility
Sir-Regarding your leader in the
May issue, I think you also have
some responsibility regarding the
marketing of components.

I recently started building the
equipment for the Integrated Cir-
cuit Tape Recorder in the January
1968 issue, having had the deck for
some time. I now have all the
parts except the oscillator pot core,
type LA2103. I visited a number
of shops in London, and no-one
can tell me where this can be
obtained. Being retired I do not
now have access to the information
that might help me to use other
cores in my possession.

If we cannot get components to
build the equipment described in
your magazine, there is little reason
to buy your magazine.

H. Boys,
Weedon, Northampton.

Mystery of the Ferrites
Sir-With reference to your Edi-
torial in the May 1971 issue, 1 am
at present constructing the "P.E.
Gemini" amplifier and having
great difficulty in obtaining the
ferrite components for it (FX2239
pot cores and DT2178 formers).

During the past year I have built
a colour T.V. set from articles in
another journal, and had the same
difficulty in obtaining the many
ferrite components for this, but
after much phoning and letter writ-
ing I managed to obtain the parts
from a number of suppliers. I have
referred to these suppliers for com-
ponents for the "P.E. Gemini"
but with no success. Eventually, I
phoned Mullard Ltd. direct for
assistance and was given a list of
local distributors, I then got in
touch with some of these and was
told they could not trade directly
with the public, and I would have
to place my order with one of their
retailers. When I called at the
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AC 107
ACII3
ACI 15
ACI25
AC 126
ACI27
AC 128
AC141K
AC 142K
AC 151
AC154
AC 155
AC 156
AC 157
AC 165
ACI66
AC 167
AC 168
AC 169
AC 176
AC 177
ACI87
AC 188
ACY 1 7
ACYI8
ACYI9
ACY20
ACY21
ACY22
ACY27
ACY28
ACY29
ACY30
ACY3I
ACT34
ACY35
ACT36
ACY40
ACY4I
ACY44
ADI40
AD142
AD149
AD 161
AD 162
AD 161/
162(MP)
ADTI40
ADZ!!
ADZI2
AF114

BRAND
15p AF115
10p AF 1 16
239 AF117
17p AF118
17p AF124
17p AF 125
17p AF126
17p AF127
17p AF139
15p AFI 78
15p AF 1 79
17p AF 180
17p AFI91
17p AF I 86
17p AF239
17p'AFZI 1
20p.AFZI2
lOp AL102
14p AL103
23p ASY26
20p ASY27
30p ASY28
309 ASY29
25p ASY50
20p ASYS I
7.2p ASYS2
20p ASY54
20p ASY55
19p ASY56
18p ASY57
19p A5Y58
30p ASY58
25p ASZ21
15p BC107
189 8C108
lap BC109
30p BC 113
15p BC! 14
113p BC' IS
359 BC 116
40p BC! 17
40p BC I 18
43p BC I 19
35p BC125
35p 8C126

BC132
63p BC134
50p BC135

£1 BC136
t2.101BC137

17p' BC I 39

NEW FULLY GUARANTEED DEVICES
17p BC 140
17p BC 141
17p BC142
309 BC 143
21p BC145
2.0p BC 147
20p BC148
20p BC149
33p BC150
50p BC 151
50p BC152
SOp BC153
SOp BC154
4Sp BC157
37p BC158
37p BCI59
4Sp BC167
8Sp BC168
8Sp BC169
ISp BCI70
30p BC I 71
23p BC172
asp BC I 73
25p BC174
25p BC175
25p BC177
13p BC178
25p BC179
23p BCI80
25p BC 1 81
159 BCI82
15p BC 1 82L
40p BC 183
10p BC 1 83L
10p BC184
I 1 p BC I 84L
25p BC186
30p BCI87
30p BC207
35p BC209
3Sp BC209
25p BC212L
4Sp BC2I3L
359 BC2I3L
3Sp BC214L
ISp BC225
30p BC226
30p BC317
30p BC3 I 8
35p BC319
45p BCY30

35p BCY3I 22p BF272
359 BCY32 25p BF273
4Sp BCY33 17p BF274
40p BCY34 20p BF308
45p BCY70 17p BF309
17p, BCY7I 30p, BF3I 6
12p1BCY72 15p1BFW1 0
17p: BCZ1 I 20p' BFX29
17P BD121 8Sp, BFX84
109 EI12123 85p BFX85
17p 812124 75p 13FX86
7.7p BD 131 80p BFX87

80p, BFX88
LI BFY50

22p BFY51
4Sp BFY52
60p BFY53
70p BSX 19
35p BSX20
ISp BSY25
35p' BSY26
45p BSY27
25p BSY28
30p BSY29
30p BSY38
30p BSY39
35p BSY40
35p BSY4 I

lip 135Y954
lip BU105
3Sp C I IIE
35p C400
4Sp C407
SOp C424
30p C425
309 0426
30p C428
30p C441
25p 0442
30p C444
309 C450
23p C720
24p, C722
30p' C740
35p C742
45p C744
80p 'C760
35p C762
25p1i C764
17p EC401

30p BD132
20p BDY20
17p BF 1 15
20p BF117
3p BF118
1p BF I 19
3p BF152
2p BF153
3p B9154
1p BF I 57
3p 86158
1p BF159

22p BF I60
17p BF 1 62
17p BF I 63
17p BF I 64
20p BFI65
7.2p BFI67
10p BFI73
10p BF I 76
10p BF177
10p BF178
13p BF 1 79
13p BF 1 80
27p, BF181
27p BFI82

1 1 p BF 183
lip BF184
lip BFI85
lip BF 188
I 1p BF194
lip BF195
lip BF 196
2Sp BFI97
35p BF200
12p1BF222
12p1BF2S7
12pi BF270
20o BF27 I

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES
Clearance of manufacturers' seconds, selected in
types and guaranteed no open or short circuit
units. Ideal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.
TYPE STN 18. Silicon Planar Transistors npn
TO -18 Metal Can. Types similar to: 2N706.
2N2220, BSY27-95A, BSX44-76-77.

Price: 500 29, 1,000 (15
TYPE STPI8. Silicon Planar Transistors pnp
TO -18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N24 I 1 and BC186-7. Also used as
complementary to the above npn type device type
STN I B.

Price: 500 69, 1,000 (15
TYPE STNL. Silicon Plastic Epitay:al Planar
Transistors TO -92 case. I.C. 200mA, 300mW
medium to high gain, available in npn or pnp and
types similar to: NPN2N2926-2N2711-2N3391-
2N3707 -2N37I1 - BC 1 67-8-9.

Price: 500 0-50; 1,000 Ill
TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058 -2N4061 and 2N3702-3.
Also used as complimentary to the above npn
devices type STNL.

Price: 500 L7-50; 1,000 £13
TYPE SINK. Silicon Planar Plastic Transistor
npn with TO -18 pin circular lead configuration, I.C.
200mA, 300mW and similar to BC107-8-9, BCI70,
BC173, BCI82-184, BC237-8-9 and BC337-8.

Price: 500 4950; 1,000 616
When ordering, please state type required, i.e.,
STNK or STN18, etc.

80p EC403
30p GET880
30p MATIO0
35p MAT 1 01
37p1MATI20
75p' MATI21
55p MPF102
27p MPFI 05
lop' OCI9
27p 0C20
22p 0C22
25p 0C23
22p 0C24
20p 0C25
20p 0C26
20p 0C28
17p 0C29
15p 0C35
ISp 0C36
15p 0C41
ISp 0C42
15p 0C44
ISp 0C45
15p 0070
15p 0071
ISp 0072
30p 0074
359 0075
12p 0076
12p 0077

43.90 0081
60p 00810
30p 0082
25p 0082D
lip 0083
40p 0084
30p 0C139
20p OC I40
27p 0C170
3Sp 0C171
37p 0C200
17p ,OC201
12p 10C202
25p ,OC203
15p 0C204
lip 0C205
lip 0C309
17p P346A
17p P397
60p OCP7 I
1Sp 'ORP12

15p ORP60
27p ORP61
15p STI 40
17p ST141
15p TIS43
17p UT46
43p Y4054
43p V4I OA
30p 20301
50p 20302
30p 20303
339 20304
45p 20306
73p 20308
2Sp 20309
40P i2G339
40p 2G339A
33p 20344
40p12G345
10p 20371
lip 2G37 1 B
15p 2G374
lip 20377
15p 20378
9p 20382

12p 20401
lip 20414
ISp 20417
15p 2N388
15p 2N3884
ISp 2N404
15p 2N4044
15p 2N524
ISp 2N527
lOp 2N696
20p 2N697
ISp 2N698
17p 2N699
15p 2N706
15p' 2N706A
25p 12N708
27p 1N709
2791254711
13p,2N717
2Sp'2N718
35p 2N718A
35p 2N726
lip 2N727
45p 2N743
43p 2N744
43p 2N9 1 4

2N918
2N929

40p 2N930
409 2NI131
12p 2N1132

2N1302lip

40p 2N1303
27p 2N 1304
25p 2N1305
45p 2N I 306
19p 2NI307
19p 2N 1308
19p 2N1309
20p 2NI613
35p 2N 1 71 I
35p 2N 1889
35p 2N1890
17p 2N 1893
ISp 2N2I60
ISp 2N2147
ISp 2N2 I 48
13p, 2N2192
ICIp 2N2193
17p 2N2194
27p 2N2217
ISp 2N22 1 8
ISp 2N22I9
309 2N2220
317p 2N2221
25p 2N2n2
30p 2N2368
SOp 2N2369
22p 2N2369A
309 2N2411
55p 2N2412
60p 2N2646
lip 2N27 1 I

15p 2N27 1 2
249
sop
7p
Bp AAI 19

12p A4120
45p BA116
40p BA126
42p BY100
24p BY101
50p BY105
27p BY 114
27p BYI26
lip BY127
lip BY 1 30
17p BYZIO

1,0005000
SILICONTRANSISTORS

FOR SALE
Clearance of pnp Silicon Transistors from
the 25300 (TO -5) and 25320 (50-2) range
and similar to the GC200-205 and BCY30-34
series. Ideal for Amateur Electronics, Radio
Hams and for experimental use in Schools.
Colleges and Industry.
Approximate count by weight:

100 off -75p (plus p. & p. 10p)
300 off- L1.75 (plus p. & p. 15p)
500 off --12.50 (plus p. & p. 17+p)
1,000 off -

L4 (plus p. & p. 25p)
10,000 off- L35 (plus p. & p. 55p)

Large quantities quoted for on request.
EXPORT INQUIRIES WELCOME

WCI TAMIL /V
SALES

PO BOX 5,WARE,HERTS
Full Money -Back

Guarantee
POSTAGE & PACKING 7p

200
1,000
5,000

30p 2N27 1 4 15p 2N3704
729' 2 N2904 2Sp 2N3705
15p12N2904A 30p 2N3706
20p 2N2905 2Sp 2N3707
22p 2N2905A 30p 21,!;708
17p 2N2906 25p 2N3709
17p 2N29064 27p 2N3710
20p 2N2907 2Sp 2N37 1 1

20p2N2907A 30p 2N3819
7.2p' 2N2923 13p 2N3820
22p 2N2924 139 2N3903
27p12N2925 13p 2N3904
27p'2N2926 2N3905
I7p (0) 12p 2N3906
20p12N2926(Y) 1 1p 2N4058
35p12N2926 2N4059
459 (0) 10p 2N4060
37p' 2N3010 80p 2N4061
60p 2N301 I 20p 2N4062
75p 2N3053 lOp 2N5172
60p 2N3054 30p 2N5459
30p' 2N3055 63p 25034
30p 2N3391 17p 25301
27p 2N339 1 A 20p 253024
20p 2N3392 lip 25302
25p 2N3393 15p 25303
27p 2N3394 15p 25304
22p 2N3395 20p 25305
22p 2N3402 lip 25306
27p 2N3403 22p 25307
lip 2N3404 32p 25321
ISp 2N3405 4Sp 25322
ISp 2N34 I 4 20p 2S322A

I 5 lOp 25323
SOp 2N3417 37p 25324
SSp 2N3525 74p 25325
22p 2N3702 lip 25326
22p 2N3703 12p 25327

DIODES & RECTIFIERS
8p BYZII
8p'BYZI2

7.2p1BYZI3
22p1BYZ 16
ISp BYZ I 7
Ilp BYZ I8
15p BYZ19
12p OAS
ISp,0A10
lip 0A47
ISp, 0A70
35p 0A79

15p
Ilp
I2p
13p

Sp
10p
10p
409

LI
2.5p
27p
25p
27p
15p
10p
12p
12p
12p
12p
43p
75p
SOp
45p
45p
60p

£110
LI

L110
LI10

60p
50p
4Sp
60p

L1.20
EI10
L1-20
1110

32p 0A81 7p
30p 0A85 7p
25p 0A90 6p
35p 0A91 7p
3Sp 0A95 7p
309 0A200 6p
25p OA202 7p
17p S010 49
22p 5019 4p
7p 1N914 6p
7p IN916 6p
8p 1N4148 6p

10 MILLION DIODES
Silicon or Germanium
State which when ordering

L2.00 50,000 130.00
SOp 10,000 L1000

E700 100,000 L50.00

2,000,000 SILICON
PLANAR TRANSISTORS

TO18 P.N.P. & N.P.N. TYPES
State which when ordering

100 LI 50 10,000 L90.00
SOO 16.00 50,000 L400.00

1,000 110 00 100,000 L625.00

LINEAR INTEGRATED CIRCUIT

709/PC S.G.S.
TP-S can 8 lead, Full specification high
gain Operational Amplifier data

supplied. Lowest ever price.

QUANTITY: 1-9, 10-24, 25-99, 100491,
1,000, -

PRICE EACH: 37p, 34p, 30p, 2Sp.
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INVERTER UNITS
Transistorised for working fluorescent lighting
front 12V or 24V car batteries. For caravan
lighting, mobile displays, etc. we have 7 types all
made by the famous Philips Company all available
at about half list price.
Type No. 128188. This is for working 3 miniature
0 watt 9in tubes from 12V battery. In sheet
steel case. Size: 10in x 21in x tin with con-
nection diagram. Price NIS.
Type No. 128328 for working one 2ft 20 watt tube
front 121; battery, this is on a metal plate which
can also be used to hold the lobe (tieing Terry
clips). Price 38.50.
Type No. 120461 same as 126328 except that it
work, off 24V battery. Price 8460.
Type No. 126345 same as 126328 except that it is
fur 21in tube off 24V. Price 2375.
Type No. 69814 for working up to 0 Pitt miniature
OW tubes front 24V in pressed keel ease. Size:
10in x 2(in x tin with connection diagram.
Price 113.60.
Type No. 59801 for working one 2ft 20W tube off
24V battery. This is in a pressed steel case.
Size: 101in x tin x 11in. Price 13-60.
Type No. YB. This is a big 24V unit. It weighs
about 60Ib and meaeures 24in x bin x Tin approx.
It looks big enough to light a bus. It uses 22
Mullaril OC20 power transistors. Input voltage is
24V d.c. and the output 220/240V rte. Price 220
each, carriage at cost.
TELESCOPIC
AERIAL

fur portable, car radio

O.. or transmitter. Chrome pla-
ted- six sections, extends front

7; to 47itt. Hole in bottom for 6BA
screw. 38p KNUCKLED MODEL FOR

F.M.
QUICK CUPPA
Mini Immersion Heater, 330W,
200/240V. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside for
tea, baby's food, etc. 4145, post
and insurance 14p. Jog heater
2130 Om 141' P. & P.
THYRISTOR LIGHT
DIMMERS
Will dim incandesetnt lighting
up to 600W front full brilliance
to out. Assembled and wired
ready to install, U.
COMPUTER TAPE
2,400ft of the best magnetic
tape money can buy. Almost
unbreakable and on a metal
computer spool. Users have
claimed successful results with
video as well as sound recordings. 1" wide 21.

88p 1' 76p. P. k P. 33p extra. Spare spools
sop extra. Cassette to hold spool 60p
postage if ordered with tape otherwise 30p extra.

12 VOLT I; AMP
POWER PACK

This comprigs double -
wound 230/2401" mains
transformer with full wave
rectifier and 2000 to/f/d/
smoothing. Price 21pits0P.
20p P. & P.

DRILL CONTROLLER
NEW 1KW MODEL

Electronically changes
speed from approxi-

mately 10 revs. to
maximum. Full power at

all speeds by finger-tip
control. Kit includes all

parts, case, everything and
full instructions. 2140 Pine

13p post and insurance.
Made up model also avail-

able, £1.90 plus 13p post tit p.
3 STAGE PERMEABILITY TUNER

This Tuner is a precision instru
went made by the famous
"Cyldon" Company for the
equally famous Ratliontobile
Car Radio. It is a medium wave
tuner (but set of longwave coils
available as an extra if re
quired) with a frequency cover-
age 1,620kc/s-323kc/s and
Intended to operate with an I.F.

value of 470ke/s. Extremely compact (eine only
21 x 2 x lin thick) with reduction gear for fine
tuning. Snip price this month 63p, with circuit
of frmd end suitable for car radio or as a general
purpose tuner for use with Amplifier. Post Free.
MAINS TRANSISTOR POWER PACK
Designed to operate transistor sets and amplifier..
Adjustable output 6V, 9V, 12V for up to 300n1A
(class B working). Takes the place of any of the
following batteries: PP1, PP3, PP4, PP6, PP7,
PP9, and others. Kit compijees: mains trans-
former rectifier, smoothing and load resistor,
condensere and instructions. Real snip at only
83p, plus lop postage.
MICRO SWITCH
5A changeover contact., Ilp each,
15.ASP Model 10p each or 15 amp
changeover 115p.

TOGGLE SWITCH
3A 230V with fixing ring.
no each, 75p dozen.

0.005mFd TUNING CONDENSER
Proved design, ideal for
straight or reflex circuits
lop each, 1140 dozen.
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OUT OF SEASON BARGAIN
TANGENTIAL HEATER UNITS

This heater unit is the very latest type, most
efficient, and quiet running. Is as fitted in

s hoover and blower heaters costing 613 and
more. We have a few only. Comprises
motor, impeller, and two elements allowing
3 heat switching and with thermal safety
cut out.  Can be fitted into any metal line
line case or cabinet. Only need control
switch. 3kW model 8360; 2kW model 12.50.
Postageand insurance 40p. Controlswitch 33p.

THERMOSTAT WITH PROBE.
This has a sensor attached to a 13A switch by a
I4in length of flexible capillary tubing -control
range Is 20'F to 130.F so it is suitable to control
soil heating and liquid heating especially when in
buckets or portable vessels as the sensor can be
raked out and lowered into the vessel. This
thermostat could also be used to sound a bell or
other alarm when critical temp. is 'reached in
stack or heap subject to spontaneous combustion
or if liquid Is being heated by gas or other means

not controllable by the switch. Made by the famous Tedifington Co., we offer
these at SOp each. Postage and insurance 14p.

20 AMP ELECTRICAL PROGRAMMER
Learn in your sleep: Have Radio playing and kettle
boiling an you awake -twitch -on lights to ward off
intruders -have warm house to come home to. All I

these and many other things you can do if you invest in
an Electrical Programmer. Made by the famous
Smiths Instrument Company-. This is essentially a
2301240V mains operated Clock and a 201 Switch, the switch -off time of which
can be delayed up to 12 hours (continuously variable not stepped). Similarly the
switch -on time can be delayed. This is a beautiful unit, size x 3: x 2;in
deep. Metal encased, glass fronted with chrome surround. Offered at 22.40
plus postage and insurance 23p.

THIS MONTH'S SNIP

AMPLIFIER MAINS TRANSFORMER, 30V, 11A.
I pright mounting with thing brackets and metal
shrouds to contain magnetic field, 30c/s primary,
tanned 110V, 117V, 210V, 230V and 220V. Two
secondaries, one SOY, 11A, other 6V, 1 A for pilot light,
etc. 81.95, postage 30p.

INSTRUMENT SWITCHES
Miniature precision switches with 1' dia. moulded
wafers. Silver plated 3' amp contacts, standard ;
spindle. ....??4X F

No. of Poles 2 way 3 way 4 way 3 way 6 way 8 way 9 way 10 way 12 way

1 pole 80p 60p 80p 80p 80p 80p 60p 80p 60p
2 poles 80p 80p 60p 80p 80p 60p 60p 21 21
3 poles 60p 809 609 80p 11 £1 61 81.40 81.40
4 poles 80p 60p 809 £1 £1 £1 11 21.80 21.80

poles 60p 60p £1 £1 £1.40 11.40 2140 82.20 2240
6 poles 609 £1 £1 £1.40 £1.40 81.40 2230 2280
7 poles 009 21 £1 £1.40 11.80 80 I1.80
+ poles £1 11 fl £1.40 £1.80 11.80 1130
9 poles £1 11 81 0140 £2.20 6240 12.20

10 poles El £1 £1.40 £1.80 22.20 22.20 22.20
11 poles £1 £1.40 £1.40 £1.80 £2.80 /2.60 82.80
12 polo El £1.40 01.40 £1.80 £2.60 £2.60 £2.80

AUTO -ELECTRIC CAR AERIAL
with dashboard controlswitch-fully extcnolalolc to 411in o folly
retractable. Suitable for 12V positive or negative earth. Supplied
complete with fitting instructions and ready I; ireol olasl hoard
switch. £8 plus Lip post and Insurance.

24 -HOUR TIME SWITCH
Made by Smiths these are .1C 'nano, operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with 131 socket. 2 completely
adjustable time periods per 24 hours, 31 changeover
contacts will sw-itch circuit on or off during these
periods. 1350, post and its. 23p. Additional time
, ew_ol. 50p pair

THE FULL -Fl STEREO SIX
The amplifier

ion of the year
You will be amazed at the
fullness of reproduction and
at the added qualities your
records or tuner will re-
produce. Built into metal
cabinet elegantly styled
anti teak finished to blend

wunimelerti furnishings, this amplifier uses an
integrated solid state circuit with an output power of 6W R.M.S. split over the
two channels. The amplifier is ideal for use with normal pick-ups and tuners,
it has a double wound mains transformer and ganged volume and tone controls -
also switching for Mono to Stereo, tuner or pickup. Other controls include
"treble lift and cut", "balance" and separate mans on 'off switch. Price is
29 plus 38p poet and insurance.

MICROSONIC KEYCHAIN RADIO
7 transistor Key chain Radio in very pretty
cane, size '2: x 2; X 11in-complete with
soft leather zipped bag. 7 transistors,
ferrite rod loudspeaker. In transit
from the East these sets nattered
corrosion as the batteries were left in
them but when this corrosion is cleared
away they should work -offered without
guarantee except that they are new.
Price only 21.86 plus 13p poet and
insurance, less batteries. 6 for £7, post tree.
charger 85p.

Pair of rechargeable batteries and

Where postage in not stated then orders
over £5 are poet free. Below £3 add 20p.
Semiconductors add Sp post. Over £1 poet
free. S.A.E. with inquiries please.

SPARTRAANDIPOortable

Long awl medium wave,
7 transistor, size gin x

x 11 in with larger
than usual speaker giving
very good tone. Built-in
ferrite aerial and tele-
scopic aerial for distant
stations. A real bargain
romplete with leather ease, carry Shill:, earplug
and case. 23.75 plus 23p post and insurance.

15/20 AMP CONNECTORS
Polythene insulated 12 -way strip. 13p each,
2140 dozen.

REED SWITCHES
Glass encased, itch, toperato.ol toy uxtetioal
magnet -gold welded contacts. We can now offer
3 types:
Miniature. lin long x approximately :ill dia.
meter. Will make and break up to 1.A up to 300V.
Price 111p each, 21.20 dozen.
Standard. 2lit long X in diameter. This will
break currents of up to 11, voltages up to 230V.
Price 10p each, 90p per dozen.
Plat. Fiat type, 21n long, just over In thick,
flattened out, so that it can be fitted into a
smaller space or a .larger quantity may be packed
into a square solenoid. Rating IA 200V. Price
SOp each, £8 per dozen.
Small ceramic magnets to operate these reed
switches Op each, 90p d.,zen.

Midget Output Trans.
former
Ratio 140:1. Size approx.
lin x :In x :in, primary
Impedance 4300. Connection
by flying leads. 23p each,

112-"d'zO.MidgetOutput Trans-
former
Ratio 80:1. Size approx.
11in x lin x tin. Printery
impedance 1320. Printed
circuit board connection.
28p each, 43 dozen.

IGNITION (E.H.T.) TRANSFORMER
Made by Parmeko Ltd. Primary 240V, 30 c.p.s.
Secondary 3kV at 23ntA. Size approx. 411n x
31in X 21in thick. Price /1.50 + 23p postage.
PAPST MOTORS
Est. 1/40th h.p. Made
for 110-120V wokor

ideally together off our
standard 240V mains.
A really beautiful motor,

but two of theseor

extremely quiet running
and reversible, GM
each. Postage one 23p,
two. 33p.

LIGHT CELL
Almost zero resistant in sun-
light, increases to 10k0
in dark or dull light, epoxy

resin sealed. Size approx. lin dia. by lin thick.
,Iirtact,elt.Liet 300MW wire ended, 48p. Suit most

CONSTRUCTORS' PARCEL
I. Plessey miniature 2 -gang tuning condenser with
built-in trimmers and wave gang switch. 2.
Ferrite slab aerial with coils to suit the above
tuning condenser. 3. Circuit diagram giving all
component VailICI for 6 -transistor circuit covering
full medium wave and the long wave band around
Radio 2. The three Remit for only 405 which is
half of the price of the tuning condenser alone.
MAINS OPERATED CONTACTOR
220/240V, 30 cycle solenoid
with laminated core so very
silent in operation. Closes 4
circuits each rated at 10A
Extremely well made by a
tlerman Electrical Company.
Overall size x 2 X 21n.
£1 each.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft per hour.
Compact, 31111 caning with
5110 fan blades. Kit comprises
motor, fan blades sheet steel
casing, pull switch, mains con-
nector and fixing brackets.
12 plus litno post anol

MINIATURE
WAFER SWITCHES
2 pule, 2 way -4 pole, wa) -
3 pole, 3 way -4 pole, 3 way -2
pole, 4 way -3 pole, 4 way -2 pole
6 way -1 pole, 12 way. All at 186
each. 11410 dozen, your assortment.

A New Service to Readers. A bulletin bringing
news of new lines, special snips and "too few to
advertise" lines will be posted to subscribers during
first week of each month. The 'bulletin will be
called "Advance Advert News" and the Subscrip-
tion le SOp per year. Subscribers will also receive
our completed 1971 catalogue when this le
published.

J. BULL (ELECTRICAL) LTD.
Dept P.E., 7 Park Street, Croydon, CRO I YD
Callers to Electronics (Croydon) Ltd., 102/3 Tamworth Rd., Croydon
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A SELECTION FROM OUR POSTBAG

retailers I was told, "Sorry, we do
not sell spares". So back to where
I started. I would be very grateful
to you if you could inform me
where these items may be obtained.

Whilst writing, I would like to
mention that it would have been of
assistance if you had stated in the
components list where one could
obtain such special items as the
pot cores, 6 -pole 5 -way switch, etc.
instead of resistors, capacitors and
transistors, as these form the basic
component stock of most retailers
anyway.

In conclusion, I agree with your
view that it is almost impossible
to obtain special components. I can
say that I have been deterred from
embarking on some of the projects
in the magazine for this reason.

A. J. Sanders,
Woking, Surrey.

You should be able to obtain all the
Mullard Ferrox components for "P.E.
Gemini" from Home Radio Ltd,
Mitcham. The switches referred to
were quoted as Maka types and are also
available from Home Radio.

No-one wants my
order!
Sir-Since "Radiospares", often
mentioned as a source of compo-
nents, supply only trade, those
people who are not in the trade can
have great difficulty in obtaining
such components.

For example, one of the trans-
formers used in the "Digi-Clock"
is quoted as available from them,
and so far I have found nowhere
else which will sell this type.

Moreover, since many places will
not take single orders, I cannot
order through them from "Radio -
spares", and I have therefore found
it impossible to obtain such a

transformer.
Can you suggest any remedy to

the situation?
This problem does not only apply

to the clock, but also to many other
articles.

M. Easterfield,
London, N.W.I I.

Makers' names
Sir-Interest in your magazine

has led me to try my hand at build-
ing some of the projects therein.
As I am in a strange town and
have difficulty in finding the parts,
would you please let me know
where I may get the kits specified
in your projects. I am particularly

interested in the "Digi-Clock" pro-
ject at the moment and would like
that kit first. From that, of course,
will lead many other efforts, and I
hope with success.

In your components list I see
several addresses bracketed ( ). Does
this mean that these components
may be got only from these people?
e.g. Nixie numerical indicators
(Electroniques (S.T.C.) Ltd., Edin-
burgh Way, Harlow, Essex) or
(Midget Mains 250V by Radio -
spares). Of Radiospares I could
find no address and this is what
led to. the questions.

Thank you for a very interesting
magazine, and may all your pro-
jects be successful.

F. Lewis,
Chaddesden, Derby.

Any type of Dekatron or digital
number tubes can be used, some of
which are available through Henry's
Radio, etc. or Z & I Aero Services,
44a Westbourne Grove, London, W.2.

Radiospares do not supply direct to
private individuals. Their full range of
components is however available to
any bona fide retailer or distributor.

" Most advanced " is
now " phased out "
Sir-The receipt of my May 1971
copy of PRACTICAL ELECTRONICS,
containing the editorial entitled
"Specialised Components" coincided
with a letter from ITT Components
Group, Europe, regarding the firm
Electroniques of Harlow, Essex.

I had written to Electroniques
regarding certain components speci-
fied for the "Transistor D.C. Multi -
meter", appearing in the June, July
and August 1970 issues. Presum-
ably, the supply source of the com-
ponents in question has been quoted
since these were considered "specia-
lised components".

The reply, obviously duplicated,
stated simply that the Electroniques
operation was being phased out and
the components were obsolete. In
view of this; the sales depattment of
ITT at Harlow regretted that they
were unable to assist.

At the bottom of the letter was
the cryptic advertisement, "Europe's
most advanced distributor, ITT
Electronics Services".

This, I feel, is a rather unfor-
tunate example of, to quote, the
editorial: "Industrial component
distributors by and large are not
favourably disposed towards deal-
ings with private individuals".

in view of this experience I
wonder if you could help me with
the names of distributors from
whom I could obtain the following
requirements for the project (not
all stated as having been available
from the now defunct Electro-
niques): Miniature Mains Trans-
former, Primary 0-220/240V, Secon-
dary I2 -0-12V 40mA (Electroniques

type P9005). ImA f.s.d. B.P.L. type
S40 -V1 moving coil meter. 6in x
4in x ein Bakelite. 6in x 8in x

in Bakelite.
I hope that you are interested in

my comments and are able to help
with the components.

S. R. Fisher,
Ongar, Essex.

We have had no official notification
from Electroniques concerning their
intention to cease trading. This
information has come to us via readers!
Some early warning from this company
of their intention to "phase out" the
supply of components to private
individuals would have enabled us to
obviate these current problems, by
ceasing to mention Electroniques as a
source of supply for various items.

Transformer available from G. W.
Smith & Co (Radio) Ltd.-Eagle type
MTI2 240V primary, I2 -0-12V, 50mA
secondary.

The meter was originally available
from Electroniques, but now the SEW
type MR -65p from G. W. Smith & Co
will have to be used.

The s.r.b.p. panels should be available
from most component stockists.

WANTED!
A reward is offered for
information leading to the
arrest of Eddy Current, charged
with the induction of an 18 -
year -old coil named Milli
Henry found induced, half
choked and robbed of valuable
joules.

This unrectified criminal
armed with a ferrite rod,
escaped from Weston Primary
Cell, where he had been
clapped in ions since Faraday.

With an erg to be free, his
escape was carefully planned
in three phases. First, he fused
the electrolytes, then he
climbed through a grid despite
the impedance of the warders
whose reactance was too slow.
Finally, he went to earth in a
magnetic field.

What seems most likely is
that he stole an a.c. motor.
This is of low capacity, and he
is expected to try to change it
for a megacycle, and return
by a short circuit to ohm.
He may offer series resistance
and is a potential killer.

A. C. Maynes-Humm,
Sheriff.

J. S. Haggis,
Congleton, Cheshire
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ASTRONOMY
ITN J:1
BY F.W. HYDE PART2

THE simplest radio telescope consisting of aerial,
receiver, and recorder is known as a "total

power" instrument. It is so named because all the
energy received by the aerial is continuously
recorded. If the aerial is fixed the result on the
recorder will be a "drift curve". That is to say the
rotation of the earth will carry the aerial across the
sky and record the successive changes in level.

If the aerial is, say, a simple full wave dipole
with a reflector pointed up into the sky at an angle
of 45 degrees then the two powerful sources of
radiation Cygnus A and Cassiopeia will be recorded
as humps against the normal background of galactic
radiation.

(Cygnus A is part of a nebula sometimes called
the Veil Nebula. It is an almost circular streamer
of gas about 3 degrees across, and has a high level
of radiation extending over a range of frequencies
from 100MHz to 1,200MHz. Cassiopeia A is also the
remnants of a nebulae and was discovered by F.
Graham -Smith. It is thought that these are the
remnants of a super nova, parts of it are stationary
and parts moving at very high speeds. From calcu-
lations of the small moving parts of cloud it would
suggest that it actually was a star which exploded
about 1702.)

The background galactic radiation shows a
gradual rise and fall over the normal 24 hour
period. It was this particular variation and its

One of the great prominences that have appeared
on the sun. It was some 250,000 miles long and
extended into space about 50,000 miles. It consists
of a great cloud of hot gas some of which becomes
detached and travels into space

diurnal change that led Jansky, the pioneer in this
branch of astronomy, to make this statement ". . . in
conclusion, data have been presented which show
the existence of electromagnetic waves in the earth's
atmosphere which apparently come from a direction
fixed in space. The data obtained give for the co-
ordinates of this direction a right ascension of 18
hours and a declination of 10 degrees."

A TYPICAL RECORDING
A recording made with the simple, fixed aerial

described above connected to a pre -amplifier with a
gain of 16dB, a CR100 communications receiver and
a Recoord pen recorder is shown in Fig. 2.1. Because
it was recorded over a period too long to permit the
whole recording to be displayed it has been con-
certina-ed in sections. The rise of the background can
be clearly seen together with the high power sources
as the earth sweeps the beam of the aerial across the
sky.

With such a simple low power system only the
very few really powerful sources can be recorded
and even then there may be smaller sources also
making up the level but which cannot be resolved.
The sun will show up very well and an example is
shown in Fig. 2.2.

The frequency at which these records were made
was 27.5MHz.

If the collecting area of the aerial was increased,
then there would be an increase in signal level, a
narrowing of the aerial beam, and therefore an
improvement in resolution. However, this is not the
method usually adopted nowadays unless there is a
special reason for large areas of collection. Better
resolution can be achieved by other means, such as
interferometry, which will be described later.

COMPARISON METHOD
One method adopted to overcome the inherent

receiver noise, and so improve the sensitivity, is to
586 Practical Electronics July 1971



What's a POLYROP?
Build yourself
a Compukit 1
' mini -computer' and
learn all about the
polyflop ... and
full adder, binary
counter, decimal -to -
binary converter, etc.
Kit form, Only £10.50
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LIMROSE ELECTRONICS (PE)
Lymm, Cheshire. Tel.: Lymm 3019 (STD 492-575 3019)

The most accurate
pocket size

CALCULATOR
in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send L425 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.
CARBIC LTD. (Dept. PE5)
54 Dundonald Road, London, S.W.19

BOOKLET ON

REQUEST

YU K AW ' pRoFEssic Am L
TASELF -swim YVKAN AEROSOL YE

Get these all- drying GREY HAMMER
haf OR BLACK WR/NICCE

/VU". (CRACKLE) limshes
Yukan Aerosol spraykit contains 453g. fine quality, durable easy instant
spray. No stove baking required. Hammers available in grey and blue,
90p carr. pd Modern Eggshell Black Wrinkle (Crackle) producing a 3D
textured finish. 90p carr. pd, all at 85p per pushbunon selfspray can at
our counter Also durable, heat and water resistant Black Matt finish
(3399. self -spray cans only) 75p carr. Pd
SPECIAL OFFER One can plus optional transferable snap -on trigger
handle (value 25p) for 96p can. pd. Choice of 13 self -spray plain colours
and primer (motor car quality) also available
Please enclose cheque or crossed P 0 for total amount direct to

DEPT: K6 YUKAN, 307e EDGWARE ROAD, LONDON W2 18N
We supply many Government Departments, Municipal Authonties,
Institutes and Leading Industrial Organisations We can supply you too Mow British -
Open all day Saturday Closed Thursday afternoons even better

Other YuMan An
Orpng Aerosol,
4539 at 90o
can pd

clude
Imc Chromate
Clear Lacquer
Arletalhes Grey.
Blue

BUILD THIS WAH-WAH PEDAL KIT

41111111mr AND
SAVE

Lies

Please send me
Selective amplifier module El -7S
Foot Volume control pedal L513
COMPLETE KIT L6 -SO
add 38p for assembly of module
Send 15p for latest catalogue
Name

Address

'Tick as required
WILSIC ELECTRONICS LTD

6 COPLEY RD. DONCASTER. YORKS.

The Wilsic Wah-Wah
pedal comprises a

SELECTIVE AMPLIFIER
MODULE KIT, con-
taining all the com-
pone its to build a two
transistor circuit
module, which may be
used by the construc-
tor for his own design
or fitted to the FOOT
VOLUME CONTROL
PEDA- (as photo) con-
verting it to Wah-Wah
operation. This pedal
is in strong fawn plastic
and fitted with output
lead and screened plug.

FERRANTI
leaders in

advanced electronics
Ferranti offer a wide

and varied range of circuits
and silicon transistors
including, at low prices

plastic encapsulated types
for high quality audio equipment.

Ferranti E -Line Transistors
are specified in quantity
by 'Practical Electronics'
for their electronic organ

and for their
Gemini high fidelity

amplifier.

Ferranti E -line devices are available
from advertisers

in 'Practical Electronics'.

FERRANTI LIMITED,
ELECTRONICS DEPARTMENT,

GEM MILL, CHADDERTON,
OLDHAM, LANCS.

Telephone: 061 -624 6661. Telex: 668038
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TRANSISTORS
BRAND NEW FULLY GUARANTEED

NEW LIST -NEW PRICES
SEND FOR FREE COPY TODAY

2N404 lip BAYMI 17p BY100 15p
2N696 17p BC107 12.p BY126 ISp
2N697 17p BC108 lip BY127 2.0p
2N706 10p BC109 lip BYI82 85p
2N706A 12p BCI 13 lip BYZIO 40p
2N930 lip EICI 14 35p BYZII 35p
2N1131 30p BCIIS 32.p BYZI2 30p
2N I 132 30p BC 116 40p BYZI3 25p
2N1302 20p BCI I6A 45p dYZIS [1.00
2N1303 lip BCI 18 37p GET102 309
2NI304 2.5p BC I 19 SOp GET I 1 I 40p
2N I305 2.5p BC I 34 379 GET880 37p
2N I306 25p EIC I 35 30p GET882 1.5p
2N I 307 25p BC I 36 359 MATIO0 25p
2N1308 30p BCI37 40p MATIOI 30p
2NI309 159 BCI38 40p MAT120 2.5p
2N1613 21p BC147 17p MATI21 30p

ISp BC148 12p M12801 [1.37
2N2147 75p BCI49 20p M.12.901 L2.25
2N2I60 65p BCI54 379 MJE370 97p
2N2218 30p BC157 lOp MJE520 87p
2N2219 319 BC158 17p MJE2955
2N2222 30p BCI59 20p LI 37
2N2222A 37p BC177 23p MJE3055 87p
2N2369 lOp BCI78 23p MPFI02 42p
2N2484 35p BC179 179 MPFI03 359
2N2646 30p BCY30 15p MPFI04 37p
2N2904 30p BCY3I 309 MPFI05 40p
2N2904A 32p BCY32 50p NKT2 I 3 259
2N2905 379 BCY33 Up NKT2I4 15p
2N2906 30p BCY34 30p NKT2I6 37p
2N2906A 32p BCY38 40p NKT2I7 40p
2N2907 37p BCY39 60p NKT277 lOp
2N2926 12p BCY40 50p NKT403 75p
2N3011 23p BCY4I ISp NKT404 62p
2N3053 15p BCY42 15p OAS 2.0p
2N3054 SOp BCY43 2.0p OA9 10p
2N3055 759 BCY58 25p 0A10 15p
2N3525 [1.10 BCY59 25p 0A47 10p
2N3702 12p BCY70 20p 0A70 10p
2N3703 lip BCY7 I 30p 0A73 10p
2N3704 17p BCY72 ISp 0A79 10p
2N3705 13p BCY78 309 0A81 10p
2N3707 13p BCY79 309 0A85 12p
2N3709 12p BCZIO 33p 0A90 10p
2N3710 12p BCZI I 40p 0A91 7p
2N3819 35p BDI 12 50p 0A95 7p
2N3820 60p BD I21 65p 0A200 7p
2N4058 17p 80123 80p 0A202 10p
2N4061 15p B0124 62p OC16 30p
2N5457 35p BDI25 50p 0C20 97p
2N5458 37p BD131 75p 0C22 50p
2N5459 SOp BD 132 85p 0C23 60p
25301 50p BD153 62p 0C24 60p
25302 30p BDI56 57p 0C25 37p
25303 60p BDYIO 1115 0C26 259
25304 73p BOTH LI.62 0C28 62p
40250 50p BDYI7 LI SO 0C29 62p
.40361 359 BOY 18 LI 75 0C35 50p
40362 60p BDY19 LI 97 0C36 62p
AAY30 109 BDY6I LI 25 0C41 lip
AAY42 15p BDY62 LI 00 0C42 309
AAZ13 12p BEI 15 23p 0C43 409
AAZI7 10p 8E152 30p 0C44 17p
AC107 37p BFI54 40p 0C45 13p
AC126 Up BF158 30p OC70 11p
ACI27 23p BFI59 60p 0071 15p
ACI28 25p BF167 1.5p 0072 25p
AC176 23p BFI70 35p 0073 30p
AC187 30p 8E173 30p 0074 30p
AC188 30p BF177 409 0075 25p
ACY I7 30p B F I 78 25p 0076 25p
ACYI8 25p BF179 409 0077 409
ACYI9 25p 8E180 379 0081 lip
ACY20 22p BFI81 379 0082 15p
ACY2I 22p BF182 329 0083 23p
ACY22 17p BFI84 23p 0084 25p
ACY39 50p BF185 23p 0C139 2.5p
ACY40 ISp BF194 17p 0C140 37p
AD140 50p BF195 ISp 0C141 62p
AD149 50p BF 196 15p 0C170 2.5p
ADI61 37p BF197 13p 0C171 30p
AD162 37p BF200 37p 0C200 40p
AF114 2.5p 8E274 379 0C201 60p
AFI 15 25p BFW87 2.5p 0C202 75p
AFII6 2.5p BFW88 23p 0C203 40p
AF I 17 25p BFW89 20p 0C204 40p
AFI 18 629 BFW90 22p OC205 7Sp
AF124 2.5p BFW91 20p 0C206 90p
AF I25 20p BFX 13 25p OC207 90p
AF126 17p BFX29 30p OCP71 97p
AF127 17p BFX30 32p ORPI2 50p
AFI39 30p BFX37 32p ORP60 409
AF178 47p BFX84 30p ORP6I 42p
AF179 47p BFX85 40p ZTX107 ISp
AFI80 32p BFX86 32p ZTX300 12p
AF I 8 I 42p BFX87 32p ZTX500 20p
AFI 86 409 BFX88 30p ZTX503 20p
AF239 42p BEY 8 309 ZTX53 I 30p
ASY26 2.5p BEY50 2.2p
ASY27 32p BEY51 20p DISCOUNTS
ASY28 23p BFY52 21D 10% 12+ASY29 309 BFY53 17p 15v. 25
ASY67 47p BFY64 42p 20% 100+ASZ2 I 42p BEY90 65p
BAI IS 7p BSX20 17p Any one type
BAI64 10p BSX2I 37P LARGER
BAXI3 6p BSX76 15p QUANTITIES
BAX16 7p BSY95 15p PHONE
BAY3I 7p BSY95A 13p EXTN: 4.

HENRY'S rolv-, INTEGRATED CIRCUITS

WE OFFER FROM STOCK AN EXCLUSIVE RANGE
OF BRAND NEW CERAMIC FULL SPECIFICATION
LOW COST TTL 7400 RANGE OF INTEGRATED

CIRCUITS
Part Price Price Price PriceNo. Description 1-49 50-99 100+ 500+7400 Quad 2 -Input Nand Gate ... 25p 2.0p 18p Sp7401 Quad 2 -Input Nand Gate Open Collector._ 15p 10p 18p Sp7402 Quad 2 -Input Positive Nor Gate ... ISp 2.0p I8p Sp7404 HEX Inverter ... 25p 20p 18p Sp7405 HEX Inverter With Open Collector... ... 25p 20p 1111p7410 Triple 3 -Input Nand Gate .. ... 25p lOp 18p Sp7430 Single B -Input Nand Gate ... 2.5p 20p 18p Sp7440 Dual 4 -Input Buffer Gate .. 23p 2.0p 18p Sp7441 BCD To Decimal Decoder and NIX Driver ... [1.00 90p 80p7442 BCD To Decimal Decode (TTL) LI.00 90p 80p 75p7450 Dual 2 -Input And/Or/Not Gate -Expandable 2Sp 20p 18p ISp7453 Single 8 -Input And/Or/Not Gate -Expandable 25p 20p lap ISp7460 Dual 4 -Input -Expandable .. 2.5p 20p 18p ISp7470 Single JK Flip Flop -Edge Triggered... ... 40p 3Sp 30p 25p7472 Single Master Slave JK Flip Flop ... 40p 35p 30p 25p7473 Dual Master Slave JK Flip Flop ... 45p 40p 35p 30p7474 Dual D Flip Flop 3Sp 30p7475 Quad Bistable Latch .- [1 '00 90p 80p 7Sp7476 Dual Master Slave Flip Flop With Preset ... 50p 4Sp 40p 33p7483 Four Bic Binary Counter ... ... [1.00 90p 80p 75p7490 BCD Decade Counter ... [1.00 90p 80p 75p7492 Divide by 12. 4 Bit Binary Counter ... [1.00 90p 80p 73p7493 Divide by 16. 4 Bit Binary Counter ... LI .00 90p 80p 75p7494 Dual Entry 4 Bit Shift Register ... L1.00 90p 110p 75p7495 4 Bit Up Down Shift Register [1.00 90p 110p 75p7496 5 Bit Shift Register [1,00 90p 80p 7SpData available for above in booklet form, price 10p. (Ref. No. 30)
Larger quantity prices, Eat,. 4. Dual Inline 14 -pin Sockets 30p each. I6 -pin 3Sp each.

TRIACS GENERAL ELECTRIC
P.I. Cur- (All stud mounting)

Type Volts rent 1-49 50+ 100+ 500+
SC35A 100 3A 90p 73p 65p 60p
SC358 200 3A 95p 80p 70p 65p
SC35D 400 3A [1.00 85p 73p 70p
SC40A 100 6A [1.00 85p 75p 70p
SC4OB 200 6A El .20 LI '00 85p 80p
SC4OD 400 6A [1.25 [1.10 [1.00 90p
SC45A 100 OA L125 [I10 [1.00 90p
SC45B 200 OA [1.35 [I40 [1.10 [1.00
SC45D 400 OA [1.50 [1.35 [1.20 LI 10
SC50A 100 5A [1.65 [150 [133 [1.20
SCSOB 200 SA [1.75 [1160 [1.45 [1.30
SC5OD 400 5A [2.00 [1.75 [I.60 [I-40
SC40E 500 6A LI.50 [113 [1.10 [1'00
SC45E 500 OA [115 [1.50 [1.35 [I.23
SC50E 500 5A [2.15 [2.00 [145 [1.55
DIAC ST2 20p
Larger Quantity Prices on Application. Ext. 4.

SILICON RECTIFIERS
I AMP MINIATURE WIRE ENDED
PLASTIC RECTIFIERS

50 100 500 1000
Type P.I.V. 1-49 + + + +

N4001 50 Bp 7p 6p Sp 4p
N4002 100 9p Bp 7p Sf p
N4003 200 10p 9p 7fp 6p Sp
N4004 400 10p 9p 13p 7p 6p
N4005 600 12p 10p 9p i5p 7p
N4006 800 ISp 14p 12p I I p 9p
N4007 1000 20p 16p 139 12p 10p

I S AMP MINIATURE WIRE ENDED
PLASTIC RECTIFIERS

50 100 500 1000
Type P.I.V. 1-49 + + + +
PL4001 50 10p 9p 13p 7p 6p
PL4002 100 I 1p 10p 9p 8p 7p
PL4003 200 lip 1 I p 10p 9p Bp
PL4004 400 12p 1 1p 10p 9p 8:
PL4005 600 15p 13p I I p 10p 9p
PL4006 800 17p ISp 13p 12p 10p
PL4007 1000 20p 17p 15p 13p lip
3 AMP PLASTIC WIRE ENDED
RECTIFIERS

50 100 500 1000
Type P.I.V. 1-49 + + + +
PL7001 50 20p 18p 17p 169 14p
PL7002 100 20p 19p ISp 17p 15p
PL7003 200 22p 20p 19p 113p 16p
PL7004 400 23p 23p 2.1p 20p 18p
PL7005 600 269 249 23p Up 20p
PL7006 800 27p 23p 24p 23p 21p
PL7007 1000 30p 28p 16p 24p 22p
POTTED BRIDGE RECTIFIERS
(SILICON) SIZE fin fin lin
Type P.I.V. Current 1-49 50+ 100+ 500+
1002 100 2A 60p 33p 50p 45p
2002 200 2A 70p 65p 609 53p
4002 400 2A 80p 75p 70p 65p
1004 100 4A 70p 60p SSp 50p
2004 200 4A 75p 70p 65p 60p
4004 400 4A 80p 75p 70p 6Sp
6002 600 2A 90p 80p 7Sp 70p
6004 600 4A 90p 80p 73p 70p
1006 100 6A 75p 70p 6Sp 609
2006 200 6A 80p 75p 70p 6Sp
4006 400 6A [110 [100 90p 80p
6006 600 6A [1.23 L1.10 LI 90p

R.C.A. INTEGRATED
CIRCUITS -LINEAR TYPES
CA3005 L120 CA3035 LI 25
CA3011 7Sp CA3036 90p
CA3012 90p CA3039 8Sp
CA3014 [I 45 CA3041 LI 10
CA3018 LI 10 CA3043 [140
CA3020 [1 45 CA3044 LI 25
CA3021 LI 55 CA3046 85p
CA3023 [1.25 CA3048 [2.25
CA3026 L100 CA3051 [1.35
CA3028A [110

Data notes 10p (Ref. No. 30)

INTEGRATED CIRCUITS
PA246 5 Watt ... ... L1.65
TAA263 75p
TAD100 Mallard... [2-00
TADI10 Mallard... [1,00
MCI 303 Motorola [2.60
UL900 Fairchild 40p
UL9 I 4 Fairchild 409
UL923 Fairchild 60p
LA709C Fairchild . 7Sp
MC I 304 Motorola [215

SEMICONDUCTORS
LOOK AT THESE PRICES FOR

QUANTITIES FROM STOCK

AFII4Mollsrd25
25 + 20p

100 + I7P
500 + 15p

AFII5 Nullard25p
25 + 20p

100 + I7P
500 + 13P

ZENER DIODES
400M/W 5%
MINIATURE
BZYB8 range all
voltages 3.3V -
33V ISp each

25 + 12p
100 + 10p
500 + 9p

1000 + 89
any one type

3 WATT
PLASTIC
WIRE ENDS
5%
All voltages 6.8-
100V 30p each

25 + 27p
100 + 25p
500 + 23p

1000 + 2Ip
any one type

I WATT 5%
PLASTIC
WIRE ENDS
6.8V all volt-
ages to IOOV
25p each

25 + 2.0p
100 + I8P
500 + 16P

1000 + 15p
any one type

7 WATT
STUD
MOUNTING
5%
All voltages
5-IV-IOOV 409
each

25 + ISp
100 + 30p

any one type

POWER RECTIFIERS
SILICON RECTIFIERS STUD
MOUNTING 6 AMP RANGE

P.I.V. 1-49 50+ 100+
BYZIO 800 40p 33p 30p
BYZII 600 35p 30p 23p
BYZI2 400 30p 25p 20p
BYZI3 200 2.5p 20p 17p
10 AMP RECTIFIERS
SK 103 100 4Sp 40p 37p
SK203 200 50p 45p 42p
SK403 400 SSp SOp 4Sp
SK603 600 60p 5Sp 50p
SK803 800 75p 70p 65p
IS AMP RECTIFIERS
SLI 100 SSp 50p 45p
SL2 200 60p 55p 50p
5L4 400 65p 60p SSp
SL6 600 75p 70p 65p
SLB BOO 90p 85p 80p

API 16 Mallard 2.5p
25 + 10p

100 + 17p
500 + ISp

AFII7 Mallard 23p
25 + 20p
100+ lip

500 + ISp

2N3055 73 1N3819 Texas 3Sp
Mallard 115W 25 + 30p
Silicon Power 100 + 25p

25 + SSp 500 + 13p
100 + 50p 1000 + 20p

BFY90 65p
1000MC/S
25 + 60p

100 + SSp
500 + SOp

AFI39 30p
Siemens V.H.F.

25 + 23p
100 + 219
500 + 19p

0C170Mullard2.5
25 + 2.1p

100 + 17P
500 + ISp

0C171Mallard3Op
25 + 2.7p

100 + 22p

BYI17 lOp
Mallard 1,000V
I amp Plastic

25 + 17p
100 + 15p

500 + 13p

2N2646 50p
Motorola

Unijunction
25 + 44p

100 + 37p
500 + 3312

AFI86 40p
Mallard V.H.F.

25 + 33p
100 + 30p
500+ 25p

BYZI3 25p
Mallard 6A 200V

25 + 20p
100 + 17p
500 + 15p

BCI07, BC1013
BC109 12p each

I.T.T. Planars
25 + 1 1p

100 + 10p
500 + Sp

1000 + 6p

OCP71 97p
BCII7 SGS 139 Mallard Photo

25 + 20p 25 + 85p
100 + 17p 100 + 80p
500 + 15p 500 + 75P

0A202. 10p
SILICON Diodes

25 + Sp
100 + 6p
500 + Sp
1000 + 4P

0C28 62p
Mallard Power

25 + SSp
100 + SOp
500 + 42p
1000 + 40p

0C42 Mallard 30p
25 + 23p

100 + 23p
500 + 2Ip
1000 + 18p

0C45 Mallard 15p
25 + 13p

100 + 12p
500 + 10p
1000 + 8p

0075 Mallard 2.5p
25 + 2Ip

100 + 17p
500 + 1SP
1000 + 17p

0C20 97p
Mallard IOOV

25 + 83p
100 + 80p
500 + 75p

0071 Mallard 15p
25 + 12p

100 + 10p
500 + Bp

ORPI2Mullard5Op
25 + 4Sp

100 + 42p
500 + 40p

2N930 15p
25 + 13p

100 + 20p
500 + 17p
1000 + 13p

0072. Mallard 15p
25 + 20p

100 + 17p
500 + 15p

1000 + 13p

0C44 Mallard 17p
25 + ISp

100 + 13p
500 + I 1p
1000 + 10p

25p
25 + 2.0p

100 +
500 + 130

1000 + 13P

0C139Mallard15
25 + 20p

100 + 17p
500 + 15p

OM Mallard 23
25 + 10p

100 + 17P
500 + ISp

0014 1.5p
25 + 20p

100 + 17p
500 + ISp

1000 + 13P

AF239 42p
25 + 35p
100 + 30p

500 + 25p
1000 + 10p

EN RY'S SEMI -CONDUCTOR DEPARTMENT
303 EDGWARE RD . LONDON. W2 TEL: 01-723 1008/9

RADIO LTD. CALLERS 356 EDGWARE ROAD W2.

NEW LIST NEW PRICES
1971 TRANSISTOR
LIST 1000
SENO FOR YOUR FREE
COPY TODAY

DISCOUNTS We respectfully ash
10% 12 ANY ONE customers to Include
15',/,, 25 TYPE a minimum 11 00 pet order.
POSTAGE 7p It helps to plan ahead
ALL ORDERS saves postage as well
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compare the incoming signal with a standard level of
noise produced electronically by a "noise source."

The earliest form of receiver employed for the
comparison method was due to Dicke and is known
generally as the Dicke system. The receiver is
continuously switched between the aerial system and
a "noise source". The latter can be a diode valve or
semiconductor. The important requirement is the
stability of the noise source, since it is the standard
or comparison source with which the aerial output is
compared.

The Dicke system is shown in the block diagram
Fig. 2.3. In (a) is shown the detected levels of Tr +
To (receiver noise plus the aerial noise) and Tr + To
(receiver noise plus standard source noise) after the
detector and before amplification. In (b) is shown
the amplitude after the signals passed through the
amplifier which is tuned to the same frequency as
that of the switching unit. At this point it is an
alternating signal. To bring it to a standard level the
output of the amplifier is also switched at the same
frequency as the switch. The synchronous switching
then brings the two signals into phase and thus the
two levels show as a varying signal because the
standard level is constant but the input from the
aerial varies, as shown in (c).

The final trace on the chart will not of course
show the divisions as in the diagram (c) which have
been exaggerated to make the method clear. The

frequency of the switch is high enough so that a
regular change of level appears on the slowly moving
pen recorder. The signal level may vary about the
level of the standard noise. If the switch frequency
is 1,000Hz then the intervals shown in the diagram
will represent 1/1,000 of a second.

In this system the aerial is connected to the
receiver for only half the period and this is an
obvious disadvantage. On account of this, such a
system is not widely used.

A modification to the Dicke system devised by
Graham helps to restore the lost time by using a
double receiver. A block diagram for this system is
shown in Fig. 2.4.

RYLE AND VONBERG MODIFICATION
A further modification of the comparison receiver

is that due to Ryle and Vonberg. This is based on
the Dicke principle of using a noise source for
calibration.

In this modification the receiver is switched
between the aerial and the calibrating noise source
in such a way that the difference signal which
appears in the output of the receiver is amplified and
controls the noise source so that it is always equal
to the input to the receiver. Since this is a varying
signal this variation can be recorded. The changing
level of the radiation that the aerial collects will thus

27.5MHz

--1 \`-
10 MINS

Fig. 2.1. A recording of galactic background made with a simple radio telescope

2' 5N.Na

10 MINS

Fig. 2.1. The sun as recorded with a simple
radio telescope

Fig. 2.3. The Dicke system for comparing
incoming signals with a standard noise source

(1.4,1,N1
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AERIAL

NOISE SOURCE

I
RECEIVER

NOISE SOURCE

RECEIVER

SQUARE
LAW DET.

SQUARE
LAW DET.

ADDITIVE
AMPLIFIER

SWITCH
GENERATOR

L j

INTEGRATOR
AND RECORDER

Fig. 2.4. The Graham receiving system, which employs
a double receiver

0

AERIAL

RECEIVER DETECTOR

CALIBRATING
NOISE SOURCE

AMPLIFIER
AT SWITCH
FREQUENCY

RECORDER

Fig. 2.5. Ryle and Vonberg modification of Dicke system

- - - -

_ _

rie

Fig. 2.6. Cliff interferometer, the sea provides a mirror
image of the real aerial

AERIAL

LOBES

AERIAL

FAN BEAM

RECEIVER RECORDER

Fig. 2.7. A simple two -aerial interferometer

be followed by the recorder. This system also reduces
the problems of stability particularly in the receiver.
A block diagram of this system is shown in Fig. 2.5.

LARGE DISH AERIALS
The large parabolic "dish" aerials have enormous

collecting areas, and at high frequencies can achieve
a very high degree of resolution. For example, the
250ft dish at Jodrell Bank when used at a frequency
of 1,425MHz has a beamwidth of about 15 seconds
of arc, so that two sources at a separation of, say,
25 seconds of arc would be easily distinguished.
However, at a frequency of 300MHz, two sources
would have to be more than 45 minutes of arc apart
before they could be resolved.

This emphasises what has been said previously
about the type of aerial system used: it depends
essentially upon the nature of the project.

INTERFEROMETERS
High resolution and increased sensitivity can be

obtained by using aerials as interferometers. There
are two principal methods used: one is similar in
operation to that of the Lloyd's mirror interfero-
meter used in optical work, and the second is
equivalent to the Michelson optical interferometer.

The Lloyd's mirror equivalent was devised by
McCready, Payne -Scott and Pawsey of Australia. In
this arrangement the sea took the place of the mirror
for the aerial system was mounted on a cliff over-
looking the sea. Thus a single aerial system was all
that was necessary for the application of this
ingenious experiment. It does, of course, have limita-
tions in that it is suitable for use with sources rising
above the horizon to the zenith only.

The cliff interferometer system is shown in the
diagram Fig. 2.6. The wave front is intercepted by
the sea at the same time that the aerial receives a
direct wave. The intercepted wave is reflected from
the sea to the aerial but by reason of the longer path
of travel there is a difference in phase or time of
arrival. The aerial therefore will be subject to
additions or subtractions of signal level according to
variations of the phase. This means that the receiver
will measure a signal increasing or decreasing in
power as the changes of phase occur with rising of
the source above the horizon and through the beam
of the aerial.
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ARMSTRONG  TELETON  CONNOISSEUR  KOSS  APOLLO  SHURE  CELESTION0_04ylaug p

.74 17466

SME  LOWTHER  SINCLAIRFERROGRAPH  STE -MA  THORENS  BRYAN PHILIPS KEF ETC

WHY PAY MORE? ALL GOODS ARE BRAND NEW & FULLY GUARANTEED FOR 12 MONTHS

TURNTABLES P.P. 75P
GARRARD 2025TC with Sonatone

9TAHC cartridge I9.00
GARRARD 40B with Sonatone

9TAHC cartridge 411.50
GARRARD A70 Mk. II L11.00
GARRARD SP25 Mk. III L11.00
GARRARD SL65B L13.50
GARRARD AP76 L19.00
GARRARD SL75B C27.00
GARRARD SL95B t36.00
GARRARD 401 127.50
B.S.R. MP60 L11.75
Goldring GL75 with Plinth and

Cover L40.00
Thorens TDISOAB Mk. II L43.00

PICK-UP ARMS p.p. 45p
SME 3009/S2 L26.50
SME 3012/S2 L28.00
GOLDRING L75 L10.00
GOLDRING L69 48.00
AUDIO TECHNICA AT1005 ... E16.25

STEREO AMPLIFIERS p.p. £1.00
ARMSTRONG 521 L42.99
AMSTRAD 8000 L17.99
H.L. SA707 L19.90
TELETON SAQ206 L18.95
VICEROY AS70 L42.00
VICEROY 55 E18.00
SANSUI in stock
METROSOUND ST20 L26.00
SINCLAIR 2000 L23.50
SINCLAIR 3000 L35.00
SINCLAIR NEOTERIC [46.00
SINCLAIR A.F.0 L4.75
SINCLAIR S60 / 2Z30/PZ5 L16.50
SINCLAIR S60 .< 2Z30/PZ6 [19.00
SINCLAIR S60 , 2Z50 + PZ8 and

Mains trans. L25.00

TUNER AMPLIFIERS p.p. L1 00
ARMSTRONG 526 L82.00
ARMSTRONG 525 L72.00
TELETON TFS50 L54.00
TELETON CRIOT with speakers C211.00
TELETON F2000 L32.00
WHARFEDALE 1001 L115.00
PHILIPS RH781 L53.00
GOODMANS MODULE 80 L74.00
TELETON 7ATI L80.00
TELETON CR55 t/38.00
TELETON R8000 with speakers L38.00

TUNERS p.p. 75p
ARMSTRONG MB 0.75
ARMSTRONG 523 L42.00
ARMSTRONG 524 f33.00
TELETON GT101 L34.00
TELETON STQ204X 440.00
SINCLAIR Pro 60 L21.50
RODGERS RAVENSBOURN

FET2 Chassis L48.00

PERSONAL CALLERS WEL-
COME. We are always available
to advise on the best system to
suit your need and pocket.

SUPERB PLINTHS AND COVERS as illustrated (23.50 7-8,1°)
Suitable for Garrard AT60, SP25, 2000, 2500, 3000, 3500, 5100, 2025, 1025, SL65B and B.S.R. McDonald range.
Superbly finished plinth, ready cut for use (fully assembled). Complete with tinted Perspex cover. This unit is
finished .in Teak polish and will blend in any home. Please state deck
when ordering.
SUPERIOR PLINTHS AND COVERS for Garrard AP75, AP76, (24'95 Plus '16

SL72B, SL75B and SL95B (Recommended list price C10.00). 60p P. & P.

COMPLETE
GARRARD SP25 MK. III

GOLDRING G800H
SUPERB PLINTH AND

COVER £17.50 p.p. £1

VISIT OUR 3 STOREY WAREHOUSE

PACKED WITH HI-FI & STEREO EQUIP-

MENT. 1000's OF ITEMS ALWAYS

AVAILABLE TO SELECT FROM.

2 SHOWROOMS DEVOTED TO DEMONSTRATING

SPECIALLY SELECTED SYSTEMS.

TAPE RECORDERS & TAPE DECKS p. & p. 75p
FERRCGRAPH 722
FERRCGRAPH 742
FERRCGRAPH 702/W 2 track cape deck
FERRCGRAPH 704/W 4 track tape deck
PHILIPS 4404 4 track Stereo Recorder
PHILIPS 4407 4 track Stereo Recorder
PHILIPS N4308
PHILIPS 4302 Twin track auto
PHILIPS 4307 4 track
PHILIPS N4404 4 track stereo
TELETON FXB 510D 4 track stereo
PHILIPS 4500 4 track stereo tape deck
PHILIPS RH882

4195
LI95
[172
L172

L72
L87
149
L3I
138
L69
L46
[98
L90

CARTRIDGES p.p. 251,
GOLDRING G850 L4.20
GOLDRING G800H L6.00
GOLDRING 0800 L7.00
COLORING G800/E L11.00
COLORING G800/SE L16.00
SHURE M30 L500
SHURE M44/5/7/C L7.2.5
SHURE M55E I9.25
SHURE M75E L15.00
SHURE V15 type 2 L29.75
SHURE 44E L8.50
SHURE 31E L9.00
SHURE 32E L8.25
SONATONE 9TAHCD 4I.75
AUDIO TECHNICA AT66 £5.00

SCOOP BUY
MCI.5 HIGH FIDELITY STEREO
MOVING MAGNET CARTRIDGE.
PRICE: L6 00.

SPECIAL OFFER ON
MATCHED SYSTEMS
AMSTRAD 8000
GARRARD SP25 Mk. III
GOLDRING G800H
SUPERB PLINTH AND COVER
2 APOLLO 8 SPEAKERS

complete with leads and plugs
(Quote S.A.G. I I system)

£53.00 p.p. £2.00

SINCLAIR Pro 60 Stereo Pre amp. control
unit

SINCLAIR 2, Z30
SINCLAIR I, PZ6
SINCLAIR I, A.F.U.
2 WHARFEDALE UNIT 3 kits
(Quote S.W.G. 12 system)

£42.50 p.p. £1.50

WHY PAY MORE -APOLLO 3 -WAY SPEAKER SYSTEMS
The systems are housed in handsome Slim -Line Cabinets of Modern Design, finished in Polished Teak with
Padded Front Panel covered in I.C.I. Vynair Grille.
The APOLLO 3 -WAY SPEAKERS SYSTEMS are designed
and built on the Infinite Baffle Principle and are completely
Airtight and fully padded to damp out any Panel Resonance.
Polished on all sides they can be used either vertically or
horizontally and are ideal for Shelf or Wall Mounting.
Below are just a few from the APOLLO comprehensive range
starting with:
APOLLO -15 3 -WAY SPEAKER SYSTEM
Impedance 8 ohms. Power Handling 15 watts. RMS (30 watts
peak). Frequency Range: 35 to 18,000Hz. Colour: Teak.
Size 21 x 15 x 7iin.
PRICE L18.50 each (p. & p. £1.00).
THE APOLLO -10 3 -WAY SPEAKER SYSTEM employs a
specially designed 10in Ba s Unit which has a high efficiency
Anisotropic Ferrite Magnet and two 4in Treble Units and LC

Crossover Network. Specification:
Impedance 4-8 ohms (15-16 ohms to order).
Power Handling 10 watts RMS (20 watts
Peak). Frequency Range 50Hz to 18,000Hz.
Size 21 :. II; 91in. Finish Polished
Teak.
OUR PRICE L13.47 each (65p p. & p.).
APOLLO -8 3 -WAY SPEAKER
SYSTEM. As above but 7 watts RMS (14
watts peak). F.R. 55 co 18,000Hz. Size 20

12 Bin. L10.12 each (50P P. & P.).
APOLLO -66 3 -WAY SPEAKER
SYSTEM. As above but 5 watts RMS (10
watts peak). F.R. 75 to 18,000Hz. Size 144

8;,6in. PRICE [6.97 each (374 pp. & p.).

OUR OWN CAR PARK (at
rear)
You have no parking problems
when you pay us a visit.

Send Postal Orders, Money Orde s, Cheques, etc. to

AUDIO SUPPLIES

UNBEATABLE VALUE
The largest and best quality range
of stock at LOWEST POSSIBLE
PRICES is usually available.

The prices shown are current at
the time of going to press but are
liable to alteration. They super -
cede any previous offer.

AUDIO SUPPLIES (PE7) 50 STAMFORD HILL LONDON, N.I6 (The A.I0)
Open 9.30 am. -6 p.m. Monday to Saturdays. (Fridays to 8.30 p.m.) EASY TO FIND. Tel: 01-806 361150 yards from (B.R.) Stoke Newington Station. 67, 149,247,76,243 Buses pass our door.

Personal callers please note that cheques are only accepted if accompanied by a bank cheque card. (NOT BARCLAY CARDS) 7311
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AC 107
AC 126
ACI 27
ACI28
AC 176
ACI87
AC 188
ACY 17
ACY 18
ACY 19
AC720
AC121
AC Y22
AC 040
ACY4 I
ADI40
ADI49
AD 161
ADI62
AF 114
AF 115
AF 116
47117
AF 118
AF124
AF 126
AF139

AFI86
AF239
ASY 26
A5127
AS128
AS129
ASZ2I
AUY 10
BA 115
BC107
BC 108
BC109
BC 147
BC 148
BC 149
BC I58
BC 1690
BC 192
BC1821.
BCI83
BC 1831
BC184
BC 184L
BC212
BC2121.
BCY30
BCY3I

BC/32
BC 133
BCY34
BC118
BC170
BC Y71
BC572
BDI21
BD 123
BDI24
BDY 20
11F115

BF163
BFI67
BFI73
OF 78
OF180
BFI81
BF184
13F185
BF194
BF19S
BFI96
BF200
BFX 13
BFX29

BFX84
BFX85 .

BFX86
BFX87 .

BFX88
B7150
BFYSI
BFY52
BFY5
BFY90
BOX 19
BSX20
EISX2 I
55177

i/Np L/Np 1/Np L/Np

37 85129 2S NK 180214 75 20302
25 1151956. 15 NK 180215 75 2G 371 15
25 81100 . 20 NK 780216 7S 20374. 15
20 BYX 10 15 2N174 80
25 BYZ 10 40 OAS 20 2N385A/
30 87212. 30 0410 25 2N31118A 75
30 BYZI3 . 20 0A47 2N404 . 23
29 BZ Y88 Series 0470 2N696 . 15
20 331 to 30V 15 0A73 274697 17

0A7920 774698. 10
19 01311 45 OW 274706. 10
19 M1E520 75 0A85 2N706A 12
19 Mom 97 0490 274708. 16
95 M)481 1.25 0691
15 941490 1.00 0495 2N71 I 37
SS M1491 1.35 04200 1 2N71 1A 37
57 MPF 102 43 0/1202 1 2749I I SO
37 MPF 103 37 OC 19 . 3 2N914 20
37 MPF104 37 OC20 97 2N910 42
25 00,1105 40 0C22 47 2NI090 30
25 0023 60 2NI091 33
25 NKT 124 30 0C24 . 60 2741131 30
25 NK T125 40 0C25 37 274 1 132 30
44 N61126 37 0C26 33 2741302 20
25 NK 7 I 28 25 0C28 60 2741303 20
17 NK 7135 26 0C29 7S 2N1304 25
37 NKT 137 32 0C35 50 2741305 25

NK T2I0 25 0C36 63 2111306 30
40 NKT211 25 0C41 3S 2741307 30
37 NKT212 25 0C42 30 2741308 34
25 NKT213 15 2741309 31
30 NK 7214 13 0C44 IS 2741507 11
22 NK T215 21 0C45 1S 2741613 22
30 74KT2 16 46 0071 15 2741711 25
37 NK T217 SO 0072 23 2741147 82

150 NK T218 25 OC75 23 2742148 63
8 NKT2I9 25 0076 2S 2N2160- 62

12 NKT223 27 0077 40 2742368 17
12 74K1224 25 0081 23 2742369 17
12 N37275 21 °MD 20
15 NK T229 29 0081Z SS 2N2369A 20
IS NKT237 31 0082 . 25 2N2646 SO
IS NKT238 19 0082D IS 2N2904 44
17 NKT239 23 0083 . 13 2N2904A 49
19 NK 7240 20 0084 25 2742905 65
11 NK T241 21 OC 139 25 2N2905A 75
10 NK 1242 IS 0C140 35 2742906 44
9 NKT243 56 OC 170 25 2N2906A 54
9 00171. 30 2742926. all

IS NK 7244 17 00200 37 colours 10
15 NK 7245 17 0C201 47 2N3053 2.5
17 NK 1261 21 0C202 63 2743054 . 63
12 11K7262 19 0C203 37 2N3055 . 75
35 NKT264 21 00204. 40 2N3702 II
48 N67771 18 0C205. 65 2N3703 10

NKT272 17 0C206 75 2N3704 11
SO NKT274 18 0C207. 75 2743705 10
20 NK 7275 23 OCP7I/M 47 2N3706 9
25 NKT279A 11 2743707 11
30 NKT21 I 29 ORP12 . SO 2N3708 7
I9 NKT302 87 05P60 60 2N3709 9
37 NKT304 79 ORP61 40 2N3710 9
16 N67351 75 P346A 19 2743711 9

1.10 NK 1401 71 57140 15 2N3819 35
1.10 NKT402 77 57141 20 2743820 60
1.03 NK 7403 65 10716 60 2743826 30
1.05 11K7404 60 TIP3I A 63 2744058 17

25 N67400 79 TIP32A 74 2N4060 20
40 NKT406 62 0405A 46 2744061 20
25 NK 7420 113 2744062. 20
30 74K7451 SI ZTX108 11

ZTX303

ZTX30 2N42134 15
52 NK 7452 54 0 13 2744287 IS
37 NK 7453 50 ZTX302 18 2744289 15

ZTX304
37 NKT60), 30 il 2N4871 40
25 NK 7613F 30 2N5245 45
25 NK 7674F 30 II

Z
3N ;10

17 NK 7676F 30

07X314
TX320 30

84

ZTX330 18
3N128 . 69

15
ZTX5013 3N140 . 76

IS NKT677F NI 16 374141 . 73
35 N61713 29 ZTXSOI

ZTX502
16 3NI52 . 86

25 7431717 44 20 40250 55
31 NKT734 26 ZTX SO3 17

. 33
N31736 31 ZTXS04 40 40310 45

26 NKT773 25 IN34A 20 40312 . 48
34 NS1781 29 17460 20 40320 36
25 NK 710339 25 17464 20 40360 43
30 NKT10419 19 17482.6 47 40361 48
25 NK710439 27 1N87A 23 40362 . S1

23 NKTI0SI9 22 1N914 . 7 40406 56
19 NK T20329/ 1N4001 7 40407 39
20 0013 31 1N4002 7 40408 SI
16 NK 7801 1 I 17 1744003 10 40409 54
67 NK T80112 83 I N4004 10 40468A 35
16 NK 780113 1.00 I N4005 12 40600 58
16 NKT80211 75 I N4006 15 40601 55
37 NK 180212 75 IN4007 20 40602 . 40
20 NKT80213 75 IN4148 7 40603 49

TERMS: Cash with order please. Postage and packing
10 Np Inland. 25 Np Europe, 60 Np elsewhere. All goods
guaranteed. ALL ORDERS DISPATCHED WITHIN ONE
WORKING DAY OF RECEIPT. 1971 Retail Catalogue
now available: S Np stamp for postage appreciated.

LSTCEOLMECPTORNOENNITCS LTD
MAIL ORDER DEPT. (PE)

7 COPTFOLD ROAD

BRENTWOOD, ESSEX

Components
RESISTORS
Carbon Film 1 8 1 Watt 5%

2 Np each
Packs of 10 (of one value/v...6r )

15 Np per pack

PRESETS
P.C. Type 0.3 Watt

Standard size 7 Np
Sab.miniature 5 Np

mo
(Available

vertical or honzontal unting)
Usual values 100 ohms to 5 Meg.

POTENTIOMETERS
Log or Lin Less switch - 17 Np
Log or Lin DP scotch - 27 Np
Log or Lin Stereo L/S - SO Np
Values 56, 10k. 256. 50k. 1006.
2506. 5006. I Meg. 2 Meg.

CAPACITORS
Mullard Miniature Electrolytic

Mfd Volt.Wkg. - C426 Series
2.5 16 S Np
10 16 6Np
20 16 6Np
40 16 6Np
80 16 6Np
I 6 25 11Np
64 25 6Np
125 25 6Np
25 25 6Np
SO 25 6Np
90 25 6Np

I 40 8 Np
4 40 6Np
8 40 6 Hp

16 40 6Np
32 40 6Np
50 40 6Np

Mullard Metallised Polyester 250y
Mfd Mfd.
01 3Np .22 5 Hp
015 3Np .33 7 Np
022 3Np 47 8 N p
033 3Np 68 11 Np
047 4Np 10 14 Np
.068 4Np 1.5 20 Np
.1 4Np 21 14 Np
15 S Np

Mullard Electrolytic - C437 Series
Mfd Volt Wog.
250 16 9Np
400 16 12 Np
640
1000
160

250

16 15 Np
16 18 Np
25 9Np
25 12 Np

400 25 15 Np
640 25 18 Np
100 40 9Np
160 40 12 Np
250 40 IS Np
400 10 18 Np

Mullard Sub -Miniature Ceramic
Plate - C333 Sines
63 volt working. Range 1.13pf to
220pf (usual pref. values)
Packs of 6 (any va.ues) - 30 Np

NEONS
Miniature neon bulbs: 0 6mA 65vac
90vdc Pack of S for 30Np
Panel neon indicators. mains volt-
age. Red lenses - round. square or
arrow.shaped faces Each 20 Np

VEROBOARD
x ir x AV 57 Np

2.5- x 5" x AS' 23Np
2.5" x 37r x ,IS 19 Np
3.75- x I7 x .15- 79Np
3.75- x 5- x A' 30Np
375"  375- x f 5" 12 Hp
2.5' x 5" 6 .1" 2.5 Np
2.5" R 3.75" x .1" 23 Np

Spot lace cutters - 38 Np
Veropins. pack of SO for 21 Np

Bargain Park. 36 se inch. of
.d ,01IS ,res. AS' 4/oquarr I- SONp

HEATSINKS
TO -5 (Clip.on) pack of 4 for 15 Np
FINNED. type for 2 x 10.3 ready
drilled at 43 Np
FINNED type undrdled for plastic
power at 34 Np

BOOKS
G.E. Translator Manual 31.47
R.C.A. Transistor Manual 0.40
Designers Guide to B rrrrr h Tran-
sistors (data book) (115
R.C.A. Hobby Circuits Manual (1.40
110 Semiconductor Projects

(Marston) 35.20
Zener Diode Handbook 114 Np
Photocell& Solarcell

Handbook 84 Np
Thyristor (SC.R.) Handbook MOO

NEW ! SN74N SERIES TT L LOGIC

NOW FROM LS 7 - FULL SPECIFICATION TEXAS INDUSTRIAL

INTEGRATED CIRCUITS AT ECONOMY PRICES

0747401)N
SN740IN
5N7401N
5917403N

587404N
5147410N

5747413N

574742074
587430N
SN7440N

Ouad 3.inpu4 NAND gm
Quad 3input NAND 's" open collet".
Quad tun." NOR go"
Oa" ).input NAND pm upon collector
Hex Inverter
Triple )input NAND gate
Schmiat Trigger
Dual winput NAND".
linput NAND fate
Dual Wine" NAND Beer

1-49

31

25

113

45

32

50-99

17

34

37

44

17

100

11

15

13

35

11

5717442N BCD to decimal decode, ITS output 11.11 aell
SN7450N

SN74 S IN

Expandable Dual 3wide
AND -OR -INVERT fete

Expandable 4wide 2Input AND -OR -INVERT gate 11 17 22
5747460N

5917470N
Dual ilinput expander
1-0 Ml fl

SN7472N j -K MatterSlave F1.030. 45 II 15

574747374
SN74/4N

Dual j -K -Slave
Due Otape EdgeTriggered Flipflop 50 45 43

SN7475N Quadruple Bistable Latch fiS 40 SS
5N7476N Dual I -K Mtister-Slave Flipflop with Pre." 1 Clear SS SO 41
SN74113N Fnuebit Binary Fun Addar (110 (1.20 11.14
SN7491IN
SN7472N

Decade Counter
Diri44.6,.12 Co.,,,.. 41.11 MN 815,17491N

SN714IN
Foarbir 8.0., co. l
BCD to decimal DecorleriDriver (1.45 MN (1.15
(Replaces the obsolete SN7441ANI

MIX PRIM: Desires may be mixed to 4.14 for quantity price
prices on aPP1.441.9

LIMA. AND DIGITAL 1,CS

C.A.

C A1004
CA3005
CANT 1
CA4011
CA 1014
CP1016

(181

15
(LOS
11.25

OS

FAMCINLD

I-11 12-24 25
44 Np 35 Np 32 Np

.1914 MI Np 35 Np 33 Np

.1921 SIN. 50 Np 4/ Np
Devices may be mix" to qualify ler quantity ...re

CA3020
CA20211A

(TN
75

G.S. (USA)

CA 4035
CA5041

41.15
(1.10

PADO Prawn"
PAD. I Watt Amp

LIAO
(174

CA3044
LA3046

(1.10
15

PA217 2 Watt Amp
PA246 5 Watt Amp

11.87
0.63

CO3017
C 4)048

0.44
(ISO

PA424 Zero eels Swim 41.45

CA3049
C AP:62

(1.411
lIAS

MISCELLANEOUS

7119011P Toshiba 20 Watt Hybrid IC Amp - 14.47
BARGAIN
OP AMPS !!

ICIO Sinclair - - -
51403A Plessey New Design

(1.75all
.vioscre- 611Np IN/CLAIM
'DI high gain

wop',
1,174101 5114 Np

TAA263 Linear Amp
TAA291 General Napo" Amp - 71%1"um Ste72741P5 TAA310 Record/ Pimba. Amp
TAA320 MOS IF Amp

- ILSI
4.5 NpPC1006/I

Multorneter semi.("r

Packaged cir

TAD1110 IC Receiver
TADI 10 AM/FM Receiver

ELY/
OAT

ruu KIT includes all
accessories 0.55

ULTRASONIC TRANSDUCERS

Operate at 401"" Can be used for r.fhOtt
ow: "s tems without cables "electronic links"

h ea pair eta, cepies. 7.17;;:.
...... or circuo "'PRICE WO Pair

(Sold only in pairs/

N E W ! ! " SON ALERT "
SOLID STATE ALARM DEVICE AS USED IN MANY
AMERICAN ALARM CIRCUITS -70-00 DB OF NOISE -
OPERATES ON 6-28V 3-14MA. L.9.50 each.

IOR
D0119
00170
D0175
00176
00177
1101110

DOM
DDI90
950A

S114

SIM
BIM
B3M

CSIN

ea. sink compound - Silicone -
8,gen, park of five I Watt Zanier diodes
pieces 100 PRY Rectifiers Sten" -
pieces 200 PRO RectiRws 5001mA - - -
pieces 400 PRO Rectifiers 500rnA - - -

argain Translator pack 2 Ai s RF - - -
P of RV audio I power transistor solar cell A diode

acle of 4 "forted Iola, "lit - - - -
lar motor I operates Irani S4141 - -
licon Solar cell 10-16mA - -

Solar cell 25-40rnA
ow coo Selenium solar cell
lenwin cell in protects" use

adiniuM Sulphide photoconductive cell -
Only part of the I eeeeeee ional Rectifier -Diamond Line" ranee are listed

Send for fret catalog" or as your local tampon", ssocItitt

19 Ne
PT Nit
SO Np

35 N6
SON 6

SI Ni

54140

(1.41
TS 144

1131
43 14e

/5 144

TONp

TRIALS

2915756
404116
404)0
404)2
40511

40578
SCI4411
SC liND
57)

2 SA 1RM) 400 PIO TOS Mod -
6 Amp 11451 400 PIV TOS Me4 -
6 Arne 159451 400 11/ 7046 - -
6 Amp IBMS 61 75 Ainti ) 400 PIO -
2 2 Am 1 RMS fu 25 Amb 400 - -

'Thus types have integral macaroni
ISA 110451 400 PIV 7064 - - -
10 Amp 200 PIV Plastic Flaw." - -
10 Amp 400 PIV Plastic Flaepack - -
15.1 rrrrr 1 "allow,. trigger diode - -

95 No
ITN
(1.41
LIM
(7.O

(1.78
11.15

(TN
41 Plp

OP/ROTORS

CRI/OSIC I Amp 50 PIV 70.5 MNp
CRI/401C 1 Amp 400 PIV 305 II Np
1N3515 S An" 400 PIV TO44 OAP
40739 10 Amp NCI PIP Stud Mtg (1415

!ENCAPSULATED NUDGES

Tape No C Rini Volts
WOOS I Amp SO SINp
WO, 1 Am, 400 laNp
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DOTTED LINE EXTENDED
SOURCE

TIME

(a)

Fig. 2.8 (a). Diagram of simple interferometer fringes

The system behaves as though there were two
aerials, the second being a mirror image of the real
aerial. The effective base -line of this system is 2H
so that if the centre of the aerial system is 200ft
above the sea the baseline will be equal to 400ft.

TWO -AERIAL INTERFEROMETER
The second type of interferometer and which is

similar to the Michelson optical system can be
understood by considering first the purpose for which
the optical arrangement was designed.

When the resolution of the 100in optical telescope
was used for measuring star diameters, its resolution
was not good enough to achieve the standard
required. Michelson mounted two mirrors 20ft apart
on a beam across the aperture of the 100in telescope
in such a way that two rays of light were received,
one at each mirror reflected through 90 degrees to
the two mirrors within the aperture of the telescope
which turned each ray through 90 degrees again to
illuminate the mirror. As the star moved through the
beam, fringes were formed which were alternatively
bright and dark. These fringes were caused by the
addition and subtraction of the amount of light
reaching the main mirror as the two lengths of the
ray paths varied. The whole system behaved as
though the telescope was in fact 20ft in diameter.

In a similar way this technique was put to use
for radioastronomy by Ryle and Vonberg. Two
aerials were used spaced from each other by a
number of wavelengths, along an east -west baseline.
As the earth carried the system round its axis and
therefore across the sky, the signal would arrive at
each aerial by a path of different length except when
the source was midway between the two aerials.
Consequently, the signal at the receiver would vary
periodically, adding and subtracting as the phase
changed. The result appears on a pen recorder in
the form of fringes as shown in Fig. 2.8.

The effect of the spaced aerials results in a polar
diagram of the form shown in Fig. 2.7. A fan beam
is produced which consists of a number of separate
lobes. The number of lobes related to the distance
between the aerials. If the distance in wavelengths
between the aerials is designated D and the size in
wavelength of the individual aerials d then the

D
number of lobes will be d. The width of the central
fringes will be approximately 5714..

(b). Actual recording from simple interferometer

If the number of fringes is very large and con-
sequently their width small, there may be some
difficulty in correctly identifying the fringe in which
the source of radiation appears. In the simple inter-
ferometer a diffused source may obscure a smaller
one in the same area and a special technique is
used to overcome this. The modification is known
as phase switching and will be described later.

LIMITATIONS
One disadvantage of the two aerial interferometer

is that the resolution that can be achieved in the
north -south direction is not good except when large
dishes are used. A dish has the same beamwidth
in each mode but the limitations of size imposed
by other types of aerial precludes the reduction of
the vertical beamwidth to that of the horizontal
beamwidth.

For example: at a wavelength of 2 metres four
full wavelength dipoles will have a beamwidth of
30 degrees if they are stacked vertically at half -wave
spacing. If two of these aerials are spaced 20 wave-
lengths apart the centre fringe lobe will be a little
less than 3 degrees. The area "seen" by such a
simple interferometer will be 3 degrees in azimuth
and 30 degrees in altitude. Now 40 degrees of sky
is wider than the Milky Way which contains a
number of sources and it would be difficult to
separate them. However, if a study of the sun is to
be the object of a project, this system will provide a
good deal of data.

A PRACTICAL RADIO TELESCOPE
At this point it is perhaps appropriate to outline

a design which amateurs could put into operation.
Three frequencies will be chosen in order that stan-
dard equipment can be used. Also the frequencies
chosen will enable those with minimum space to at
least "have a go"

The three frequencies are 184MHz, 144MHz, and
30MHz. Choice can be made to suit individual needs
and preferences and, of course, space limitations. For
example it might be easier to raise the frequency of
184MHz since this is channel 7 in band III and
converters are on the market with 19MHz outputs
which may be coupled to a communications receiver,
or alternatively, the television receiver can be used
without interfering with its normal performance.

At the lower end, 30MHz is within the communi-
cation receiver limit but the physical limit for the
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aerial baseline might defeat the aims of the project.
At this frequency less than five wavelengths spacing
will give rather poor results and might dampen
enthusiasm.

The middle frequency 144MHz should appeal to
many, for this is standard for communication and
converters for this band are available in quite cheap
kit form.

BASIC REQUIREMENTS
The basic requirements, as we have already seen,

are the aerials, a pre -amplifier of 20dB gain or more,
a receiver which may be converter -plus -communica-
tion receiver, and (preferably) a pen recorder. As an
alternative to the pen recorder, a tape recorder
operating at a low speed I 1 iin/sec or preferably
la in/sec) could be used for processing to paper
later. These basic requirements are indicated in
Fig. 2.9.

AERIALS
The aerial system allows choice of Yagi's, corner

reflectors, or pairs of dipoles, or mattress with
dipoles (Kooman array). All of these were illus-
trated in Part 1 of this series.

The aerials must be aligned east and west. The
distance between aerials should be correct to one
sixteenth of a wavelength. Also remember that
magnetic east and west differs by several degrees
from geographic east and west. The following table
gives the spacings for each frequency.

TABLE 2.1

I84MHz 144MHz 30MHz

5A 2l ft 30ft 150ft
1011 42ft 60ft 300ft
20A 84ft 120ft 600ft

FEEDERS

The aerial feeders should be of identical length.
They can be brought individually direct to the
receiver, or they may be connected together by a
length of cable tapped exactly in the centre from
the feeder to the receiver.

In the case of the higher frequencies the pre-
amplifiers should be located at the aerials if possible
and they must be fed from stable supplies. If the
distance is not too great (say, not more than the
distance between aerials) from the aerials to the
receiver, then the pre -amplifier can be at the receiver.

At the lower frequency the cable losses will be
much smaller so that it will be quite satisfactory if
the pre -amplifier is next to the receiver. If the feeder
is coaxial cable with an impedance of 75 ohms, then
the two cables will need to be matched, either at the
junction between the aerials or at the receiver input.
A suitable system is shown in Fig. 2.10. The match-
ing section is a length of 50 ohm coaxial, a quarter-
wavelength long at the selected frequency.

PEN RECORDER
Pen recorders vary considerably in type and per-

formance specification. Some are fitted with a
rectifier so that both a.c. and d.c. operation is
possible. If the input is low impedance the recorder
can be connected directly to the output of the audio
section of the receiver in place of the loudspeaker.

\"AERIAL I AERIAL 2

LENGTH A=A

..IPREAMPLIFIER
(HIGH GAIN)

COMMUNICATION RECEIVER
WITH OR WITHOUT CONVERTER
DEPENDING ON FREQUENCY

PEN
RECORDER

TAPE
RECORDER

Fig. 2.9. Block diagram of a practical interferometer radio
telescope

75 OHM COAXIAL

50 OHM COAXIAL

75 OHM COAXIAL 75 OHM COAXIAL

Fig. 2.10. Matching arrangements for aerial coaxial
feeders

If the pen recorder is of the potentiometer type
then it may be necessary to connect to some stage
prior to the output of the receiver. A suitable point
could be the a.g.c. line if the recorder has a d.c.
input. If it is of the low resistance a.c. direct reading
type then an instrument rectifier will need to be
fitted.

PROJECTS TO BE DESCRIBED
There are a number of radio astronomy projects

which can be taken up by individuals or groups
working in radio and electronics clubs and schools.
Some suitable projects will be introduced in subse-
quent articles in this series. They will include a study
of solar radiation, and radiation from the Galaxy
with special. attention to the sources of high level
such as Cassiopeia, Cygnus A and the Crab Nebula.
It will also be possible to use the various arrange-
ments of apparatus to monitor earth satellites.

Following this there will be full details of a
project for the study of the radiation from the planet
Jupiter. Finally, a special project involving a search
for evidence of the effects of gravitational waves.

Next month: Increasing the resolving power and
some special methods of observation
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Electronic Microscope
SHOWN at the recent Labex exhibition at Earls

Court was a new low-cost high-performance
electron microscope. The Corinth 275 by GEC -Elliott
Automation was shown as the ideal teaching and
demonstration instrument with special appeal to biolo-
gists requiring a high throughput of routine specimens.
The operation of Corinth 275 is very simple with all
controls, including a single push-button for the auto-
matic vacuum system, readily to hand. The electron
lens system, the vacuum system and all power supplies
are self-contained within the single console, requiring a
minimum of floor space. The resolution is better than
9A. The photograph shows the'complete un,t.

High Vacuum Evaporator
AN ultra high vacuum evaporator manufactured by

Vacuum Generators Limited, the first of its kind
in Europe, was recently installed and is now in pro-
duction use at ITT Semiconductors, Footscray, Kent.

The unit has a special oil free vacuum system to
ensure complete absence of the hydrocarbon contami-
nation present in conventionally pumped equipment.

The evaporator is fitted with a 10kW electron beam
evaporation source and rotary work holder designed
for the deposition of aluminium films on llin dia-
meter silicone slices.

During acceptance trials film thickness uniformity and
film reliability were both extremely high.

ELECTRONCIRAMA
Electronic Jag

Qus has been a familiar name to builders of
racing engines and cars for a number of

years and has now created further interest with
the recent annotncement of the VI2 Jaguar.
The application of the Opus system on the
Jaguar-the first time an electronic ignition
system has been fitted as standard equipment to
a volume production car.

Lucas Opus Ignition (Mark 2) is an electronic
contact breakerless system which will provide a

spark rate of the order of 100 sparks/second.
The conventional distributor is replaced by a

timing rotor assembly mounted on the drive
shaft (see photograph) and a stationary passive
pick-up module connected to the amplifier unit.
The pick-up module is in effect a transformer
having two input windings connected in series and
an output winding. When ferrite coupling rods
embedded in the timing rotor pass the pick-up
the balance of the transformer is upset and
increased signal from the oscillator-part of the
amplifier module-appears at the output coil.
This voltage is fed to the amplifier apd causes
the output transistor to cut off; the ignition coil
primary is thus broken and a spark is fanned by
the coil in the normal way. The photograph
shows:

1 Distributor h.t. cover
2 Distributor
3 High performance ignition coil
4 Amplifier unit
5 Ballast resistor unit

I.E.E. CENTENARY
ASPECIAL exhibition to commemorate the

centenary of the Institution of Electrical Engineers
is now open at the Science Museum, London, S.W.7.

The theme of the exhibition is the development of
electrical engineering over the last hundred years.

The exhibition will last approximately another two
months and museum times are; 10 a.m. to 6 p.m.
weekdays, 2.30 to 6 p.m. Sundays.
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RST
VALVE MAIL ORDER CO.

BLACKWOOD HALL
I6a WELLFIELD ROAD, LONDON SW I6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage I p per transistor, over ten post free

Op 1p Op Op
1021 0.18 AC127 0-25 131173 0.80 GJ4M o-asr 0043 0.40
1023 0.20 AC128 0.25 131181 0-118 025M 0.26 0044 0.18
1N83 0.88 ACI87 0.30 B1184 0.25 027M 0.38 0C4431 0.16
10253 0.50 AC188 040 BF185 0-26 1101005 0.50 0045 0-15
10256 0.50 ACY17 0.30 BFI94 0.13 11$100A 0-20 004331 0.19
I0643 0-25 ACY18 0.25 BF195 0.16 MAT100 0.26 (X246 038
1N725A 0-20 ACY19 0.26 BF196 0.28 MAT101 040 0037 0-60
10914 0.08 ACY20 0.83 BF197 0.28 MAT120 0-26 0058 030
104007 033 ACY21 0.83 BFB6I 048 MAT121 030 0039 0.65
18021 0.20 ACY22 0.13 B1098 0.88 MJE520 0-813 0(166 0.50
18113 015 ACY27 0.86 BFX12 488 M2E2955 1.75 0070 0.13
10130 0.13 ACY28 0.13 BFX13 0-28 M2E3055 0.98 0071 0.15
18131 0.13 ACY39 0.65 BFX29 0.30 NKT128 030 0072 0.25
18202 0.23 ACY40 0.15 BFX30 0-11$ NKT129 0.30 0073 0-30
213240 1.96 ACY4I 0-26 BFX35 416 NKT2Il 0-25 0074 0.30
213301 0.13 ACY44 0.32 BFX63 0.80 NKT213 0.26 0075 0.25
20302 0-23 AD140 0.60 BFX84 0.80 NKT214 0.15 0076 0.15
213306 030 AD149 0-60 BFX83 0.40 NKT2I6 0.88 0077 0.40
20371 0.23 AD161 0-83 BFX86 0.88 NKT217 0.40 0078 0.20
20381 0.25 110162 0.88 B1187 0-13 NKT218 0.40 0079 0.28
20414 0-30 AF106 0.30 BFX88 0.85 NKT219 REt 0081 0.26
213417 0.23 1.1114 0.83 BFY10 1.00 NKT22 0.20 0091D 0.20
20214 0.43 AF115 0.80 BFY11 1-85 NK1224 0-23 008138 0-20
20247 0.26 AF116 0.83 BFY17 0.25 NKT251 0.24 0081DM 0.18
20250 0.60 AF117 0.96 BYF18 0-25 NKT271 023 00812 0.55
20404 0-23 AF118 063 BFY19 0.25 NKT272 0.26 0082 0.26
214697 0-18 111119 0.20 BFY24 0.45 NKT273 0.20 00810 0-15
20698 0-48 AF124 0.25 BEY44 1.00 NKT274 0.20 0083 0-25
20706 0-10 AFI23 0.20 BFY50 0.28 /41(1275 0-25 0084 0.26
2N706A 0.13 A1126 0.111 BFY31 040 N1(1277 0-20 00114 0-88
20708 0.16 AF127 0-18 BEY52 023 NKT278 046 00122 0.50
20709 0.63 AF139 0.80 BFY53 0.18 141(1301 0.80 00123 0.50
20711 0.33 AF178 0.48 BFY64 0.43 NKT304 0.85 00139 0.26
20987 0.63 111179 0.48 BFY90 0.88 NKT403 0.75 00140 0.38
2141090 0.110 AF180 0.53 B8X27 0.50 NKT404 0418 00141 0.63
2N1091 0.33 AF181 0.43 BBX60 1698 NKT678 0.30 00169 0.20
2N1181 0.80 AF186 0.40 BSX76 0.15 NKT713 0.25 00170 0-26
201132 0.80 AFY19 1-18 B0126 0-16 NKT773 0-25 00171 0-30
21(1302 0.20 AFZ11 6418 BBY27 0-20 NKT777 0-88 00200 0.38
201303 043 AFZ12 0.76 BBY51 0.60 07811 0.88 00201 0.48
201304 0.25 ASY26 0.26 BSY93A 0.16 0113 0-15 00202 0.63
2261303 023 A0Y27 0.33 BSY90 0.16 0A0 218 00203 0.38
201306 0.26 A0Y28 0.25 BTI02/300R 01.47 0.10 00204 0.40
2N1307 0.26 A0Y29 0.30 0.76 01170 0.10 00205 0.53
201308 0-30 ASY36 045 BTY42 0.93 01171 0.10 00206 0-75
201309 0.26 A8Y30 0.18 BTY79/10OR 0103 0.10 00207 0.75
201420 0.93 ASY51 0.40 0.76 01.74 0.10 00460 0.20
201507 0.28 ABY53 0.20 BTY79/40OR 01179 0.10 00470 0-30
2141026 0.38 ASY55 0.20 1.75 0A81 0-10 00171 098
201909 9.26 A8Y62 OBI BY100 0.18 ()AU 0-18 ORP12 0.50
202147 0.75 A8Y86 0.88 BY126 0.15 0A06 0.15 ORP60 0.40
202148
202160
202218

0.60
0.63
0.80

A8Z21
A0Z23
AUY10

0.43
0.76
0.98

BY127
BY182

040
0.75

01190
01.91
0A93

0.10
0.08
0.08

ORP61
S191`
8AC40

0.42
0.80
0-26

202219 0.33 AU101 1.60 BY213 026 01.200 0.08 SFT308 0-38
2112287 1.03 BC107 0-13 BYZIO 0.40 OA202 0.10 ST722 0.38
202297 0.30 110108 0-13 BYZ11 0.85 01.210 0-25 ST7231 0.63
20236911
2112613
202646

0.20
0.28
0.53

BC109
BC113
BC115

048
0415
0.38

BYZ12
BYZ13

0.30
045

01.211
OAZ200
0112201

0-88
0.65
0.50

0268
611631
51(633

0.20
0.20
0.80

202712 0.26 BC116 0.40 BYZ13 130 OAZ202 0.48 02640 0.26
202784 0.50 BC116A 0.45 BYZ16 0-88 0AZ203 0.48 BX641 0-25
202846 9-25 BC118 0.38 BYZ88C3V3 OAZ204 0.48 5%642 0.38
202848 0-48 110121 0.20 418 OAZ203 0.48 8X644 0.48
202904 040 BC122 0.80 C111 0.66 01.2206 0.48 82645 0.76
2N2904A 0-33 BC123 0-62 CR81/03 0.25 OAZ207 0.48 V15/301 0.50
202906 040 BC126 0.85 CR191/40 0.48 0AZ208 0.88 V30/2011 088
202907 480 BC140 045 CS4B 2.60 OAZ209 0.88 V60/201 0.88
2/12924 0.23 BC147 0.111 6111011 3.13 OAZ210 0-88 V60/2011 0.33
2112925 043 BC148 0.18 DD000 0.15 01.2211 048 XA101 0.10
2/42926
2143054

043
0.60

B0149 ORO DD003
DD006

0.15
0.18

0AZ222
OAZ223

0-40
0.40

XA102
XA151

0.18
0.15

2/43050 0.75 BC137 R20 DD007 0.40 OAZ224 0-88 XA132 0.15
203702 0.13 BC158 0-20 DD006 048 0112241 048 XAIO1 0-25
203705
2/43706
2N3707
2/43709
203710

0.15
0-88
0.16
0.12
0.18

BC160
BC169
BCY31
BCY32

0-68
0-10
0.30
0.50

003
004
0D3
008
GD12

043
036
0-88
0-25
0.05

OAZ242
0112244
0112248
01.2290
0010

0.25
0-28
048
288
0.48

XA162
XB101
X.B102
%BIOS

036
0-43
0-10
0.25

2/18711 0.13 BCY33 0.20 GE1102 0.80 0C1111 0.88 XH113 0.10
203819
20311120

0.0
0.88

BCY34
BCY38

0.25
0.30

43E1103
6E1113

0.23 0C19
0.90 OC20

0.88
0-98 XB121 0-43

2143823 0-76 BCY39 0.48 0E1114 0.16 0022 0-48 ZR24 0-63
2/46027 0-63 BCY40 0.43 0E1113 0.46 0026 0.50 20170 0.10-
2/45088 0.33 BCY42 0.15 081116 040 0024 0.50 Z8271 0 18
28005 0.75 BCY70 0-20 GET120 045 0025 0-88 ZT21 0.26
28301
28304

0.43 BCY71
0-83 BCZIO

0-80
0-30

6E1872
0E1873

0-80
0.26 0026 225 ZT43 0-25

28501 0.38 BCZ11 0-38 GET880 0.38 0028 0.68 ZTX107 0.15
28703 0-63 BD121 0.65 GET881 045 0029 048 ZTX108 0-15
AA129 0.20 BD123 0-88 0E1882 035 0030 0-40 ZTX300 0.13
AAZ12
AAZ13

0.80
0.13

BD124
BDY11
BF113

0.63
1.63
0.85

0E1883
GEX44
GIEX45/1

0.20
0.06
0.03

0033
0036

0.50
048

212304
ZTX500

0.23
0.15

AC107 0-88 B1117 0.50 6EX941 0-15 0041 0-25 ZTX503 0.20
AC126 OBS BF167 0.25 GUM 0.25 0042 0.30 ZTX531 0.80

SEMI -CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER L12.95

SEND S.A.E. FOR LIST OF 3,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers : Mon. -Sat. 9 a.m.-5 p.m.
Closed Sat. 1.30 p.m. -2.30 p.m.

Terns C.W.O. only Tel. 01-769 0199/1649

=NI I - I
LOW COST ELECTRONIC AND SCIENTIFIC

EQUIPMENT AND COMPONENTS

DIGITAL INDICATORS KGM TYPE M3
A neat compact indicator
providing selective display
0-9. Fig. Ht. 18mm. Panel
mounting. 6mm tubular
midget flange lamps. Sup-
plied with 28V bulbs.
Finished matt black ano-
dized. W. lin, H. 2in,
Wt. 4oz. 1325. Post free.

PORTABLE WHEATSTONE BRIDGE

Specification. Type: Moving Coil Galvano-
meter. Ranges: 1, 0.05 to 3 ohms.
2, 0-5 to 50 ohms. 3, 5 to 500 ohms.
4, 50 to 5,000 ohms. 5, 300 to 30,000 ohms.
Scales: Switched. Slidewire: 0.3 to 50.
Galvanometer Scale: 10-0-10. Case:
Moulded plastic. Internal Source: 4V
Dry battery. Dimensions: 200 x 110 x
65mm. Weight: 0.9kg. List price W.
Our price U.

NUMICATOR PRICE LIST
End Reading ORIONI/U (Clear)

Quantify Price each (less base)
1-3 11-40
4-10 8145

11-25 11.30
26-100 01-20

Price Base. Bases 208 each.
Side Reading

XN3/FA
XN3/1
XN3A/F
XN3A
XN11/F
XN23/FA

1-3
4-10

11-25
26-100

38m/m Lead
38m/m Lead

6m/m Lead
8m/m Lead

38m/m Lead
38m/m Lead
61.15 each
21-10 each
11-05 each
95p each

All Post Pros

(Amber)
(Red)
(Red)
(Clear)
(Red)
(Amber)

TELESCOPIC CABINET LID STAYS

ow_
Lift lid once stays open. Lift twice
catch releases and allows lid to close.
Closed length 7tin, open length login.
Finished dull plating brand new. 4 for 11.
Post free.

SLIDING CABINET UD STAYS

Similar principle to above closed length
liin, open length Qin. Finished dull
plating brand new. 5 for E. Post free.

NEW MICROSWITCHES-
HONEYWELL

1 PL 900 6 contacts. 15 Amp. 125/250
volts. Single pole. ON/OFF. Plunger
operated. 11 7/8', W. 5/8", H. 3/4".
Price 5 for 11.25, Post free.

NEW FRACTIONAL H.P. CAPACITOR
MAINS MOTORS
230V, 50Hz, 0-65A, 1/20 h.p., 2,850 r.p.m.
Cont. rated. Shaft 16in, dm. x I in long.
Circular clamp mounting. 50. Post free.

DELAY LINE LEXOR MDN 2484D
Miniature resin encapsulated module.
Total delay 50msec to lOmsec. Tapped at
10% intervals. Impedance 73 ohms to
10 kr!. 30V wkg. Attenuation 0.3 dB/msec.
Skin X fin X Iin. 1250. Post free.

MIDGET POWER RELAY OMRON Mk I
230V, 50Hz. 1PDT new. Faulty plating
on frame. 5 for 11.50. Post free.

OVERHAULED AVOMETERS
Models 40, 47A, 48A. (Models
47A. and 48.4 are Admiralty
pattern.)
D.C. volts: 012, 11, 12, 120,
480, 1,200.
Amps: 0-012, 0.12, 1.2, 12.
A.C. volts: 12, 120, 480, 1,200.
Amps: 0.012, 0.12, 1.2, 12.
Ohms: 1,000, 10,000,
1,000,000 (external voltage sou, e).
Sensitivity: 1663 Ohms/Volt, 333 3
Ohms/Volt when divided by two button
Is pressed on both ae. and d.c. range,.
IBC P. & P. 73p.
Complete with voltage multiplier for 4001
and 3,600V. Current shunts for 120.A and
480A. A.C. current transformer fdr 204
and 60A. In special wooden box. 118-50.
P.a P. di.

Due to demand it may not always be
possible to supply a particular model, and
a different type to that ordered may I,,.
dispatched. These models are electrical!,
identical.

MEMORY CORE STORES
42 x 52.2k0 bit
ferrite core store.
C/W quantity
0A1Oload diodes.
Ideal for building
computer store,
holding informa-
tion, teaching
experiments,
demonstrations, etc. Frio. 12 25
38p.

BRAND NEW CAPACITOR REVERSIBLE
SINGLE PHASE PARVALUX MOTORS
230/250V, 50Hz, 2,800
r.p.m.; 1/30 h.p.
cont. rated; s. in dia.
shaft; 31 in long foot
mounting: wt. 61b.
C/W capacitor. 23.60.
Post free.

THERMOMETER
Industrial instrument
employing Bourdon
tube principle. Scaled
0-105 degrees C. and
32-221 degrees F. 3in
dia. scale. 36in capil-
lary tube. Sensing element ;in dia.
x 211n long. Price 769. P. & P. free.

NEW ENICRON SHADED
POLE MOTORS

240/230V, 50Hz, 2,500
r.p.m. (no load).
Shaft dia. x liin
long. Suitable record
player, blower motor, etc. 66p. Post
free.

TELEPHONE DIALS
Clear Perspex, very good condition. No
'narking, 75p each. P. & P. 25p.

RAPID HEAT SOURCE ...

from brand new Infra Red Tubular
Quarts Lamps. Ideally suited as heat
source for Drying Ovens, Egg Hatching.
Incubators, etc., 240V, 1,440V, 20,000
Angstroms. Length l^ -in x :In (is.
Price 758. P. .k P. 23p.

GOOD QUALITY

INSTRUMENTS TAKEN

IN PART EXCHANGE

OR PURCHASED

FOR CASH

Electronic Brokers Ltd. (Dept. P.E.) 49-53 Pancras Road
London NW I Tel. 01437 7781 Telex 267307

OPEN MON- FRI, 9-6pm
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Super IC -12

High fidelity Monolithic Integrated Circuit Amplifier
Two years ago Sinclair Radionics an-
nounced the World's first monolithic
integrated circuit Hi-Fi amplifier, the

IC.10. Now we are delighted to be able to
introduce its successor the Super IC.12.
This 22 transistor unit has all the virtues of
the original IC.10 plus the following
advantages:
1. Higher power.
2. Fewer external components.
3. Lower quiescent consumption.
4. Compatible with Project 60 modules.
5. Specially designed built-in heat sink.

No other heat sink needed.
6. Full output into 3, 4, 5 or 8 ohms.
7. Works on any voltage from 6 to 28 volts

without adjustment.
8. NEW 22 transistor circuit.

Output power 6 watts RMS continuous
i12 watts peak).

Frequency Response 5 Hz to 100KHz
",dB.

Total Harmonic Distortion Less than
1% (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 15 ohms.
Power Gain 90dB (1,000,000,000 times)

after feedback.
Supply Voltage 6 to 28 volts (Sinclair

PZ-5 or PZ-6 power supplies ideal).
Size 22 x 45 x 28 mm including pins and

seat sink.
Input Impedance 250 Kohms nominal.
Quiescent current 8mA at 28 volts.
Price: including FREE printed circuit board

for mounting. £2.98 Post free

With the addition of only a very few external
resistors and capacitors the Super IC.12
makes a complete high fidelity audio

amplifier suitable for use with pick-up, F.M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project 60 range
such as the Stereo 60 and A.F.U. may be
added. The comprehensive manual supplied
with each unit gives full circuit and wiring
diagrams for a large number of applications
in addition to high fidelity. These include
car radios, oscillators etc. The very low
quiescent consumption makes the Super
IC.12 ideal for battery operation.

Sinclair Radionics Ltd., London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St Ives (048 06) 4311 sinclain

Practical Electronics July 1971 597



Sinclair Project 60

Project 61)

the world's most advanced high fidelity modules
Sinclair Project 60 presents high
fidelity in such a way that it meets every
requirement of performance, design,
quality and value and now that the re-
markable phase lock loop stereo FM
tuner is available, it becomes the most
versatile of high fidelity systems. With
Project 60, it is possible to start with a

modest mono record reproducer and
expand it to a sophisticated stereophonic
radio and record reproducing system of
fantastically good quality to hold its own
with any other equipment, no matter how
expensive. Project 60 is a unique high
fidelity module system where compactness
and ease of assembly are combined with

System The Units to use together with Cost of Units
A Simple battery

record player
B Mains powered record

player

Z.30 Crystal P.U., 12V battery
volume control

Z.30, PZ.5 Crystal or ceramic P.U.
volume control etc.

£4.48

£9.45

C 20+20 W. R.M.S. stereo 2 x Z.30s, Stereo 60,
amplifier for most needs PZ.6

Crystal, ceramic or mag.
P.U., most dynamic
speakers. F.M. tuner etc.

£23.90

D 20+20 W. R.M.S. stereo 2 x Z.30s, Stereo 60,
amplifier with high PZ.6
performance spkrs.

High quality ceramic or £26.90
magnetic P.U.. F.M. Tuner.
Tape Deck. etc.

E 40+40W. R.M.S. de- 2 x Z.50s, Stereo 60
luxe stereo amplifier PZ.8, mains trsfrmr

As for D £34.88

F Outdoor P.A. system Z.50 Mic., up to 4 P.A. speakers £5.48
controls. etc.

G Indoor P.A. Z.50, PZ.8, mains
transformer

Mic.. guitar, speakers. etc., £19.43
controls

H High pass and low pass A. F.U.
filters

C. D or E £5.98

J Radio Stereo F.M. Tuner C. or E £25.00

circuitry that is far in advance of any other
manufacturer in the world. Thus it is
extraordinarily easy to assemble any
combination of modules using nothing
more complicated than the simplest
of tools, and you certainly do not have
to be experienced to build with complete
confidence. The 48 page manual free
with Project 60 equipment makes every-
thing easy and you can house your
assembly in an existing cabinet, motor
plinth, free standing cabinet or virtually
any arrangement you wish. Once you
have completed your assembly you will
have superlatively good equipment to
give you years of service and enjoyment.
You will have obtained superb value for
money because Project 60 is the bestselling
modular system in Europe and can there-
fore be produced at extremely competitive
prices and with excellent quality control.

Sinclair Radionics Ltd.. London Road, St. Ives,
Huntingdonshire PE17 4HJ.
Tel: St. Ives (048 06) 4311

sinilair
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Sinclair Project 60
Z.30 & Z.50
power amplifiers

The Z.30 and Z.50 are of advanced design
using silicon epitaxial planar transistors to
achieve unsurpassed standards of performance.
Total harmonic distortion is an incredibly low
0.02% at full output and all lower outputs.
Whether you use Z.30 or Z.50 amplifiers in your
Project 60 system will depend on personal
preference, but they are the same size and may
be used with other units in the Project 60
range equally well.

SPECIFICATIONS (Z50 units are inter-
changeable with 2.30s in all applications).
Power Outputs
2.30 15 watts R.M.S. into 8 ohms using 35 volts:
20 watts R.M S. ir.to 3 ohms using 30 volts.
Z.50 40 watts R.M S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms. using 50 volts.
Frequency response: 30 to 300.000 Hz ±1dB.
Distortion: 0.02% into 8 ohms.
Signal to noise ratio: better than 70dB un-
weighted.
Input sensitivity: 250mV into 100 Kohms.
For speakers from 3 to 15 ohms impedance.
Size 3# x 21 x in.
2.30
Built rested and guaranteed with circuits and
instructions manual £4.48
Z.50
Built, tested and guaranteed with circuits and
instructions manual. £5.48

Power Supply Units

Designed specially for use with the Project
60 system of your choice.
Illustration shows PZ.5 to left and PZ.8 (for use
with Z.50s) to the right. Use PZ.5 for normal
Z.30 assemblies and PZ.6 where a stablised
supply is essential.
PZ-5 30 volts unstabilised £4.98
P2-835 volts stabilised £7.98
PZ-8 45 volts stabilised
(less mains transformer) E7.98
PZ-8 mains transformer £5.98

Guarantee
If within 3 months of purchasing Project '60
modules directly from us, you are dissatisfied with
them, we will refund your money at once. Each
module is guaranteed to work pe fectly and should
any defect arise in normal use we will service it at
once and without any cost to you whatsoever
provided that it Is returned to us within 2 years of the
purchase date. There will be a small charge for
service thereafter. No charge for postage by
surface mail. Air -mail charged at cost.

Stereo 60
pre-amp/control unit

Designed for the Project 60 range but suitable
for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are
used throughout, achieving a really high
signal-to-noise ratio and excellent tracking
between channels. Input selection is by means
of push buttons and accurate equalisation is
provided for all the usual inputs.

SPECIFICATIONS
Input sensitivities: Radio -up to 3mV. Mag. p.u.
3mV:correctto R.I.A.A. curve ± 1dB:20 to 25,000 Hz.
Ceramic p.u.-up to 3mV: Aux -up to 3mV.
Output: 250mV
Signal-to-noise ratio: better than 70dB.
Channel matching: within 1dB.
Tone controls: TREBLE + 15 to -15dB at
10KHz: BASS + 15 to-15dB at 100Hz.
Front panel: brushed aluminium with black knobs
and controls.
Size: 81 x ix 4 ins.
Built, tested
and guaranteed. £9.98

Active Filter Unit

For use between Stereo 60 unit and two Z.30s
or Z 50s, and is easily mounted. It is unique in
that the cut-off frequencies are continu-
ously variable, and as attenuation in the
rejected band is rapid (12dB/octave), there is
less loss of the wanted signal than has
previously been possible. Amplitude and
phase distortion are negligible. The A.F.U. is
suitable for use with any other amplifier system.
Two stages of filtering are incorporated -
rumple (high pass) and scratch (low pass).
Supply voltage - 15 to 35V. Current - 3mA.
H.E. cut-off (-3dB) variable from 28k Hz to
5kHz. L.F cut-off (-3dB) variable from 25Hz
to 100Hz. Distortion at 1 kHz (35V. supply)
0.02% at rated output.
Buih, tested
and guaranteed £5.98

Stereo FM Tuner

first in the world to use the
phase lock loop principle
Before production of this tuner, the phase lock
loop principle was used for receiving signals
from space craft because of its vastly improved
signal to noise ratio over other systems. Now,
for the first time, the principle has been
applied to an FM tuner with fantastically good
results. Other original features include varicap
diode tuning, printed circuit coils, an I.C. in the
specially designed stereo decoder and squelch
circuit for silent tuning between stations.
Sensitivity is such that good reception be-
comes possible in difficult areas. Foreign
stations can be tuned in suitable conditions
and often a few inches of wire are enough
for an aerial. In terms of a high fidelity this
tuner has a lower level of distortion than any
other tuner we know. Stereo broadcasts are
received automatically as the tuning control is
rotated, a panel indicator lighting up as the
stereo signal is tuned in. This tuner can also be
used to advantage with any other high fidelity
system.

SPECIFICATIONS:
Number of transistors: 16 plus 20 in I.C.
Tuning range: 87.5 to 108 MHz
Capture ratio: 1.5dB
Sensitivity: 2j.JV for 30dB quieting: 70/ for full

limiting.
Squelch level: 20µV.
A.F.C. range: ±200 KHz
Signal to noise ratio: >65dB
Audio frequency response: 10Hz -15KHz

(±1dB)
Total harmonic distortion: 0.15% for 30%

modulation
Stereo decoder operating level: 20/
Pilot tone suppression: 30dB
Cross talk: 40dB
I. F. frequency:10.7 MHz
Output voltage: 2 x150mV R.M.S.
Aerial Impedance: 75 Ohms
Indicators: Mains on: Stereo on; tuning indicator
Operating voltage:25-30 VDC
Size: 3.6 x 1.6 x 8.15 inches: 91.5 x 40 x 207 mm

H .fr-^

-yr

Price: £25 built and tested. Post free

To: SINCLAIR RADIONICS LTD LONDON RO

Please send

for which I enclose cash/cheque/money order.

AD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Name

Address

P.E. 7
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Sinclair Q16/Micromatic
Q16 High fidelity loudspeaker

The 016 employs the well proven acoustic
principles specially developed by Sinclair
in which a special driver assembly is

meticulously matched to the characteristics
of the uniquely designed cabinet. In re-
viewing this exclusive Sinclair design,
technical journals have justly compared
the Q16 with much more expensive loud-
speakers. Its shape enables the 015 to be
positioned and matched to its environment
to much better effect than is the case with
conventionally styled enclosures. A solid
teak surround with a special all-over
cellular foam front is used as much for
appearance as its ability to pass all audio
frequencies withoufloss.

This elegantly designed shelf mounting
speaker brings genuine high fidelity within
reach of every music lover.

Specifications:

Construction: Special sealed seamless
sound or pressure chamber with internal
baffle.
Loading: up to 14 watts RMS.
Input Impedance: 8 ohms.
Frequency response: From 60 to 16,000
Hz. confirmed by independently plotted B
and K curve.
Driver unit: Special high compliance unit
having massive ceramic magnet of 11,000
gauss, aluminium speech coil and special
cone suspension for excellent transient
response.

Size and styling: 94 in. square on face x
4 in. deep with neat pedestal base. Black
all over cellular foam front with natural solid'
teak surround.
Price £8.98.

Britain's smallest radio

Considerably smaller than an ordinary box
of matches, this is a multi -stage AM
receiver brilliantly designed to provide
remarkable standards of selectivity, power
and quality fbr its size. Powerful AGC
counteracts fading from distant stations;
bandspread at higher :frequencies makes
reception of Radio 1 easy. The plug-in
magnetic earpiece provided, matches the
Micromatic's output to give wonderful
standards of reproduction. Everything
including the special ferrite rod aerial and
batteries is contained within the minute
attractively designed case. Whether you
build a Micromatic kit or buy this amazing
receiver ready built and tested, you will find
it as easy totake with you as your wrist
watch, and dependable under the severest
listening conditions.

Specifications:

Size: 36 x 33 x 13 mm (1.8 x 1.3 x 0.5 in.)
Weight: including batteries, 28.4 gm
(1 oz.)

Case: Black plastic with anodised
aluminium front panel and spun aluminium
dial.
Tuning: medium wave band with band -
spread at higher frequencies (550 to
1,600 KHz).
Earpiece: Magnetic type.
On/off switching: By inserting and

withdrawing earpiece plug.
Kit in pack with earpiece, case, instructions
and solder £2.48.
Ready built, tested and guaranteed, with
earpiece £2.98.
Two Mallory Mercury batteries type
RM675 required from radio shops,

chemists, etc.

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send Name

Address

for which I enclose cash/cheque/money order P.E. 7

Sinclair Radionics Ltd.. London Rd, St. Ives
Huntingdonshire PE17 4HJ.
Telephone St. Ives (048 06) 4311

Sinclair
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" OUT OF DATE."
" These books make all other publications out of date with
their simplicity and interest."

J.W.R., Newbury.

" SO INTERESTING."
"I have found the Electronics volumes so interesting: please
rush me Electricity."

C.A., Folkestone.

" ADD MY BLESSINGS."
"You can add my blessings to your already long list of praises
about your Basic publications."

P.J.J., Rustington.

A TECH -PRESS PUBLICATION

The New Picture-Book'way of learning
BASICELECTRICITY(5voLs.)
ELECTRONICS (6voLs)

You'll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD-the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by 'an accurate, cartoon -
type drawing. The books are based on

The series will be of
exceptional value in

training mechanics and
technicians in Elec- 
tricity, Radio and

Electronics. 

WHAT READERS SAY a

the latest resfarch into simplified learning
techniques. This has proved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery
over these subjects.

TO TRY IT, IS TO PROVE IT

To The SURAT BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
in good condition within 7 days or send the following amounts. BASIC
ELECTRICITY £4.50. Cash Price on Down Payment of ix followed by
4 fortnightly payments of ix each (Total £5). BASIC ELECTRONICS
1540. Cash Price or Down Payment of ix followed by 5 fortnightly pay-
ments of ix each (Total £6). This offer applies to UNITED KINGDOM
ONLY. Overseas customers cash with order, prices as above.

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY BASIC ELECTRONICS

Prices include Postage and Packing.

Signature

NAME

(If under 18 signature required of parent or guardian)

BLOCK LETTERS
FULL POSTAL
ADDRESS

OSMABET LTD.
We make transformers amongst other thing'

MAINS TRANSFORMERS
Prim. 200/240V a.c. TX500, 425-0-4251', 500 inA,
6-3V 6A CT, 0-3-6-3V, 3A, 11275: TXI,
423-0-423V, 250mA, 6.3V 4A CT, 0-5-6.3V, 3A, II7.50;
TX2, 250-0-2505', 150mA, 6.3V 41 CT, 0-5-6-3V, 3.4,
24.05; TX3, 300-0-300V, 120mA, 6-3V 21 CT, 6.3V,
2A, 6.3V, 1A, t4.05; TX)), 250-0-230V, 65mA, 6.3V,
1.51, 12-10; MTI, 200V, 30mA, 6.3V, 1A, 1110; MT2,
230V, 45mA, 6.3V, 11-50; MT2A, 230V, 60mA,
6.3V, 21, 11.95; 51T3 Prim. 110/2405', Sec. 250V,
100mA, 6-3V, SA, 12-25.
MULTIVOLT TRANSFORMERS
Prim. 200/240V a.c. OMT4/1. One tapped sec, 5-20-30-
40-60V giving 5-10 15 20 23 30 40-45-35-60, 10-0-
10, 20-0-20; 30-0-30V a.c., IA, 12.55: OMT4/2 ditto,
2A, 15.45; OMT3/1 one tapped sec, 40-50-60-80-90-
100-110V a.c., IA, 18-45.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c., 6.3V, 1-5A, 85p; 3.4. 2113; 6A CT,
11110: 12V, 1.31, SIM 31 CT, SI.110; 6A Cr, 6970;
18V, I.3A CT, MAO: 24V, 1 5.4 CT, ELM 3A CT
12.70; 51, 111.75; 8A, IC 12A, t9: 40V, 3.4 CT, 1945;
50V, 6A CT, 19-75.
MIDGET RECTIFIER TRANSFORMERS
For FW rect., size 11 x 2 x liin, Prim. 200/240V a.c.
output, PPT1 9-0-9V, 0.3.4. PPTI 12-0-12V, 0.231,
PPT3 20-0-20V, 0-13A, 11-20 each; ditto, size 2 x 25
x 1;in MTV1 9-0-9V, IA, 98p; MTV2 12-0-12V, IA,
MTV3 20-0-20V, 0.73A, 11-20 each.
AMPLIFIER 019 TRANSFORMER
P.P. sec. tapped 3-7.5-13 ohms, A -A 6fik fl 30W
(KT66, etc.), 14-05; SOW, 310. A -A, 16-75; 100W,
3k0, A -A, EL34 (KT88, etc.), 111-40.
LOUDSPEAKERS, H1.FI, PA., GUITAR, ETC.
New boxed famous makes, 25W, 15-80; 33W £7 -SO;
50W, 19.45; 60W, 111.80; 100W, 119-90; E.M.I.
135 x Sin, 10W, 3, 8 and 15 ohms, 22.25; fitted two
tweeter Hi-Fi, 3, 8 and 15 ohms, 14: Horn tweeters
2-16kHz, 8 or 13 ohms, 10W, 61-50; 3 ohms, Lin, 909,
Olin, MAO, Bin, 11.75, 100'9145, 7 Y 4in. MIS.
8 x Sin, 11.35, 10 s Sin, 11-90.
P.E. AURORA LIGHT CONTROL UNIT
Mains tran. as specified. Prim. 200/240V. Sees.
12V 0.5A -12V 04.4. 11.25 plus P. Jt P. 20p. Ferrite
rings 90p each plus P. & P.
AIRCRAFT HAND CONVERTER
Covers entire aircraft band, 110-1331111., fully tunable,
works in proximity of any AM receiver, complete with
battery, instructions, 64-25.
PRINTED CIRCUIT ETCHING KITS
Comprehensive outfit, to make your Owl, P.C. boards,
S1-25. Carriage extra all orders
S.A.E. INQUIRIES. LISTS PLEASE, MAIL ORDER
ONLY
46 Kenilworth Road, Edgware, Middx. HA8 8.1%

Tel. 01-958 9314

NEW RANGE U.N.F. TV AERIALS

All U.H.F. aerials now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arrays. 7 element, -IS -;
11 element, 52,6; 14 element, 60,-; 18 element, 70 -.
Wall Mounting with Cranked Arm, 7
element, 65 -; 11 element, 75;-: 14 element, 82 6:
18 element, 90 -. Chimney Mounting Arras
Complete. 7 element, 84 -; II element. St 6; 14

element, 95,-; 18 element, 105 -. Complete assembly
instructions with every aerial. I.ow Loss Co-
axial Cable. 18 3d. King Telebooster.
Labgear U.H.F. Boosters from 75 -. Belling Lee
" Concord" all Band V.H.F. U.H.F. mains
operated pre -amp 27.10.0. State clearly channel
number required on all orders. p.p. Aerials S'

Accessories 3 -. C.W.O. or C.O.D.

BBC  ITV  FM AERIALS
II.B.C. (Band I). Loft, -.
Wall S D, 32,6. "H" array, 60 -.
LTA'. (Band 3). 5 element
loft array, 45 -. 7 element, 35'-.
Wall mounting 5 element. 65 -.
Combined BBC ITV loft 1 + 5,

-. 1 + 7. 67, 6. Wall mounting
1 + 5. 77 6. Chimney mounting
1 + 5, 90', Pre -amps from 75 -.

Combined 1111C1
BBC2 Aerials. 1 + 5 + 9.

-. 1 + 5 + 14. 90 -. l'+ 7 +
14, 100 -. Available loft only.

F.M. Radio Loft S D, 19 6. " H ", 38 6. 3 element
array, 57 6. Standard co -axial cable. 1 - yd. Coax
plugs, 1 8. Outlet boxes. 6 -. Diplexer crossover
boxes. 17 6. p.p. Aerials. K -; accessories, 3,-.
C.W.O. or C.O.D. (min. C.O.D. charge 3,6.) 1 - for
fully illustrated Lists.

CALLERS WELCOMED

OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E.)
40-41 Monarch Parade

London Road, Mitcham, Surrey
01-648 4884

ElLyi rI : 'J i

__
-

,u. £6.75- 0.0. Solte your communica-
tion problems with this

4 -Station Transistor Intercom system (1 master and
8 flubs), is de-luse plastic cabinets Sro desk or wall
mounting. Call/talk/listen from Master to Subs and
Sobs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, °Ince and H0111e. Operates
on one 9V battery. On,roff switch. Volume control.
Complete with :3 connecting wires each 66ft. and
other accessories. P. & P. 40p.

MAINS INTERCOM
No batteries - no wires. Just Plug in the mains for
instant loon,,0 ay. 11,11,1 111111 Clear coinnitinication.
On!ott switch and volume control with lock system.
Price 112-95. P. & P. :30p extra.

INTERCOM/BABY ALARM

3.15
Soros as 4 -Station Intercom for twoway instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with fief). connecting wire.
Battery 129, P. & P. 25p.

Ti- P'S, <to/I-EU-PHONE.

60..--'
1111111

1`,4? --4.---

ciency with this incredible De -Luxe
Ser. Take down long telephone messages
without holding the handset. A useful
off switch. Volume control. Battery 12p
18p. Full price refunded if not satisfied

WEST LONDON DIRECT SUPPLIES
169 KENSINGTON HIGH STREET,

AMPLIFIER

L298
Why not boost
business effi-

Telephone Ampli-
or converse

office aid. On/
extra. P. 2 P.

in 7 days.
(PE/7)

LONDON. W.8
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The largest selection
NEW LOW PRICE TESTED S.C.R.'s

PIV IA 33 7A 10 16A 30A
TO -3 TO.66 TO -66. TO -48 TO.48

Sp Sp Op Sp Sp Op
30 043 0.25 0.47 0.50 0.53 1.15

100 0.25 0.83 0.53 0-58 0.63 1.40
200 0.85 0-87 0-57 0.61 0.75 1.60
400 0.43 0.47 0.87 0-75 0.93 1.75
600 0.53 0.57 0.77 0.97 1.25
000 0.63 0.70 0.90 1.20 1.50 4.00

SIL. RECTS. TESTED
PI% 30.11 72050 1 1 k k 10A 30A

Sp Sp Sp Op Sp Sp Sp
50 0.04 0-05 0.05 0.07 0.14 0.21 0-47

100 0-04 0.06 0.05 0.18 0-16 0.23 0-75
200 0.05 0.00 0.08 0.14 0.20 0.24 1.00
400 0.06 0.13 0.07 0.20 0.27 0.37 1.25
600 0.07 0.16 0.10 0.23 0.84 0.45 1.85
800 0.10 0.17 0.13 0.25 0.37 0.55 2.00
.000 041 0.25 0.15 0.30 0.48 0.63 2.50
1200 0.33 0.38 0.57 0.75

TRIACS

VIIOM 2A 6A 10A

TO -1 TO -66 TO -88
Sp Op Sp

100 0-50 0-63 1.00

200 0.70 040 1.25

400 0.90 -1.110 1.60

SILICON HIGH VOLT-
AGE RECTIFIERS

111Anip 3-K.1'. (3000
P.I.V.) Stud Type with
Flying Leads, 80p each.

MACS
FOR USE WITH
TRIACS
BRIO0 87p each

2A POTTED BRIDGE RECTIFIERS 200V 50p

UNLIUNCTION
11T48. Eqvt. 2N2646,
Eqvt. TI843. IIEN3000
27p each, 25-99 2.6p
100 1'1' 20p.

NPN SILICON PLANAR
14210778;0, 10p each;
20-99. Op: 100 up,
Op each; 1,000 off,
7p each. Fully tested
and coded TO18 case.

FREE
One 50p Pak of your
own choice free with
orders valued 114 or over.

AF239 PNP GERM,
SIEMENS VHF TRAN-
SISTORS. RF MIXER
& 08C. UP TO 900
MHZ. USE AS RE-
PLACEMENT FOR
.31,139-AF186 & 100's
OF OTHER USES IN
VHF. OUR SPECIAL
LOW PRICE: -1-2487p
each, 25-99 34p each
100 + 30p each.

FET'S
2N 3819 35p
2N 3820 98p
MPF103 40p

CADMIUM CELLS
ORP12 48p

OR P60, ORP61 40p each

PHOTO.TRANS.
OCP71 Type. 43p

SIL. O.P. DIODES Sp
300.W 30 .. 0.50
40PIV (Min.) 100 .. 1.50
Sub -Min. 200 .. 5-00
Full Tested 1,000 .. 0.00
Ideal for Organ Builders.

D13D1 SWcon Unilateral
switch 50p each.

A Silicon Planar, mono-
lithic integrated circuit
having thyristor elec.
trical characteristics, but
with an anode gate and a
built-in "Zener" diode
between gate and
cathode. Full data anti
application circuits avail-
ble on request.

AD 16I
AD 162 PRP
MATCHED, COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS.
For mains driven out-
put stage of Amplifiers
and Radio receivers.
OUR LOWEST PRICE
OF 88p PER PAIR

2N2Q% 115 .WATT OIL.
"' POWER IIPN

OUR PRICE 63p EACH

FULL RANGE OF
ZEISS DIODES
VOLTAGE RANGE
2-88V. 400mV (130-7
Case) 13p ea. 1,1W (Top -
Hat) 18p ea. 10W (80.10
Stud) 25p ea. All fully
tested 3. tot. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQ T
TI 8 20371A 0('71
T2 8 20374 0073
T3 8 2113744A 0081D
T9 8 2G381A OC81
T5 8 20382T OC82
T6 9 20344A 0C44
T7 8 2131345A 0C43
TO 8 20378 0078
T9 8 2G399A 2N1302
T10 8 20417 AF117

All 60p each pak

2N2080 NPN OIL. DUAL
TRANS. CODE D1699
TEXAS. Our price 25p
each.

120 VCS NIXIE DRIVER
TRANSISTOR. Sim.
BSX21 & C407, 2N1893
FULLY TESTED AND
CODED ND120. 1-24
17p each. TO -S N.P.N.
23 up ISp each.

Oil. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. ZTX300 6p each.
Any Qty.

EX -EQUIPMENT
WILLARD

AF117 transistors. Large
can 4 leads type. Leads
cut short but still usable,
real value at 15 for 60p.

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEW BI-PAK UNTESTED

SEMICONDUCTORS

Satisfaction GUARANTEED in Every Pak, or money back.

Pak No. Op
Ul 120 Glass sub -min. general purpose germanium diodes 0.50

1'2 60 Mixed germanium transistors AF/111, 0-50

1.3 75 Germanium gold bonded diodes shn. OAS, 0A47 o:tia

U4 40 Germanium transistors like 0081, AC128 0-50

1:5 60 200mA sub -min. 811. diodes 0.50

1'6 30 Silicon planar transistors NPN 5150. BSY9SA, 2N706 0.50

l'7 16 Silicon rectifiers Top -Hat 730mA up to 1,000V 040
50 Sil. planar diodes 250niA, OA/ 200/20.2 040

U9 20 Mixed volts 1 watt Zener diodes 0.50

1' l 30 PNP ellicon planar transistors sins. 2N1132 0.60

171:1 30 PNP-NPN oil. transistors 00200 & 28104 0-50

U 14 130 Mixed silicon and germanium diodes 040
1. IS 23 NPN Silicon planar transistors TO -S aim. 21,1697 0-50

116 10 3 -Amp silicon rectifiers Rod type Op to 1000 PIV 050
117 30 Germanium PEP AF transistors TO.5 like ACV 17-22 0.50

0-A op silicon rectifiers BYZ13 type up to 600 PIV 0.50

1'19 25 Silicon NPN transistors like BC108 o-Sa

120 12 1.3.Amp silicon rectifiers TopHat up to 1,000 PIV 0.50

1.21 30 A.F. germanium alloy transistors 2(1300 series & 0071 0.50

123 30 Mait's like MAT series PNP transistors 0.50

1.724 20 Germanium 1 -Amp rectifiers GJM up to 300 PIV 0.50

1,25 23 300Me/s NPN silicon transistors 2N708, BSY27 0.50

1'26 30 Fast switching silicon diodes like 1N914 micro -min 0-50

190 Experimenters' assortment of integrated circuits, untested.
Gates, flip-flops, registers, etc., 8 assorted pieces 1.00

1729 10 1 -Amp SCR's TO -3 can up to 600 PIV CR81/25-600 1.00

U3I 20 Sil. Planar NPN trans. low noise..anip 2N3707 050
Zener diodes 400inW D07 case mixed volts, 3-18 o-io

1733 15 Plastic case 1 amp silicon rectifiers IN4000 series 0.50
U34 30 Sil. PNP alloy trans. TO -3 BCY26, 29302/4 0.50

U33 23 Si!. planar trans. PNP TO -18 2N2906 0:130

U36 23 Sit. planar NPN trans. TO -3 BEY30/31/32 0.50

1'37 30 SR alloy trans. 80-2 PNP, 01,200 20322 0.50

U38 20 Fast switching oil. trans. NPN, 4011Mcis 2N3011 040
1'39 30 RF germ. PNP trans. 2N1303/3 TO -S 040
1:40 10 Dual trans. 6 lead TO -S 2N2060 0.50

1'41 2J RF germ. trans. TO -1 OC43 NKT72 050
U42 10 VHF germ. PNP trans. TO -1 NKT667 AF117 0.50

Code Nos. mentioned above are given as a guide to the type of device in
the Pak. The devices themselves are normally unmarked.

NEW QUALITY TESTED PAKS
Pak Description Price

Sp
Q1 20 Red spot trans. PEP AF 0.50
Q2 16 White spot R.F. trans. PEP 0-50
Q3 4 0077 type trans 0-60
Q4 6 Matched trans. 0C44/45/81181D 0.50
QS 4 0075 transistors 0.50
Qfi 4 0072 transistors 040
Q7 4 AC128 trans. PEP high gain 040
Q8 4 ACI26 trans. PEP 0.50
Q9 7 0081 type trans 0-50
Q10 7 0071 type trans 0.50
Q11 2 AC127/128 comp. pairs PNP/NPN 0.60
Q12 3 AF116 type trans. 0.50
Q13 3 AF117 type trans. 0-50
Q14 3 0171 H.Y. type trans. 0-50
Q15 5 2N2926 ail. epoxy trans. 040
Q16 2 GET880 low noise germ. trans. 0.50
Q17 3 NPN I ST141 & 2 ST140 0.50
Q18 4 Madt's 2 MAT 100 & 2 MAT 120 0.50
Q19 3 Math's 2 MAT 101 & 1 MAT 121 0.50
Q20 4 0C44 germ trans. A.F. 0-50
Q21 3 A0127 NPN germ. trans. 040
Q22 20 NKT trans. A.F. R.F. coded 0-50
Q23 10 0.1202 oil. diodes sub -min 040
Q24 8 0A81 diodes 0.60
Q23 6 1E914 oil. diodes 7SPIV 73mA 0.60
Q26 8 0A93 germ. diodes sub -min. 1N69 - 0.60
Q27 2 103 800PIV mil. rects. 1043R 0.50
Q28 2 Oil. power recto. BYZ13 0.50
Q29 4 Oil. trans. 2 x 2E690, 1 x 2N697,

1 X 2N698 0.50
Q30 7 Oil. switch trans. 2E706 NPN 0.50
Q31 6 fill. switch trans. 2E708 NPN 0.50
Q32 3 PNP sit. trans. 2 x 2E1131,

1 x 2N1132 0.50
Q33 3 00. NPN trans. 291711 0.50
Q34 7 Oil. NPN trans. 2N2369, 500MHZ 0.50
Q33 3 Sit. PEP TO -5 2 x 2E2904 &

1 x 2905 0.50
Q36 7 293646 TO -18 plastic 300MI12

NPN 0.60
Q37 3 2N3033 NPN oil. trans. 0.50
Q38 7 PNP trans. 4 x 2N3703, 3 x 2N3702 0.50
Q39 7 NPN trans. 4 x 2N3704, 3 x2N3703 040
Q40 7 NPN amp. 4 x2N3707, 3x 3N3708. 0.50
Q41 3 Plastic NPN TO -18 2E3904 0.50
Q42 li NPN trans. 253172 040
Q43 7 BC107 NPN trans. 0.50
Q44 7 NPN trans. 4 xBC108, 3x BC109 0.50
Q43 :3 BC113 NPN TO -18 trans. 0.60
Q46 3 BC11S NPN TO -3 trans. 0-50
Q47 6 NPN high gain 3 X BC167, 3 X 13C168 0-50
Q48 4 BCY70 NPN trans. TO18 0.50
Q49 4 NPN trans. 2x BFY31, 2x BF li s2 0.60
Q50 7 B8Y28 NPN switch TO.18 0.50
Q51 7 BSY93A NPN trans. 300MH2 0.50
Q52 8 BY100 type oil. rect. 1.00
Q53 23 011. & germ. trans. mixed all

'narked new 1.50

PRINTED CIRCUITS -EX -COMPUTER
Packed with semiconductors and components.
10 boards give a guaranteed 30 trans and 30 diodes.
Our price 10 boards, 60y. Plus 10p P. & P.
700 Boards 28, P. & P. 30p.

GENERAL PURPOSE GERM. PNP POWER
TRANSISTORS

Coded GP100. BRAND NEW TO -3 CASE. POSS. REPLACEMENTS FOR: -
0025 28 29 30 33 36. NKT401-403-404-405-406-450-451-452-453. TI3027-
3028. 2N250A, 2N436A-457A-438A, 2E311 A & B. 20220-222, ETC.

SPECIFICATION
VCBO 80V VCEO AV IC 10A PT. 30 WATTS FIFE 30-170.
PRICE 1-24 25-99 100 up

43p each 40p each 36p each

GENERAL PURPOSE SILICON NPN POWER
TRANSISTORS

Coded GP300. BRAND NEW TO -3 CASE. POSSIBLE R EPLACEMENT FOR .-
2N30,13, BDY20, BDY11.

SPECIFICATION
VCBO 100V, VCEO 60V, 1C DAMPS, PT. 115 WATTS. H fe 20-100. k'TI. MHZ.
PRICE 1-24 25-99 100 +

Up each 50p each 47P each

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO -18 SIL. TO 21704/8,
BEIY27/28/96A. All usable devices no open or short circuits. ALSO AVAILABLE in
PEP Sim. to 2N2906, BCY70. When ordering please state preference NPN or PNP.

Sp 100 For 1.75
20 For 050 300 For 7.50
30 For 1-00 1000 For 18.00

TRANSISTOR EQUIVALENTS
BOOK. .1 complete cross reference
and equivalents book for European,
American and Japanese Transis-
tors. Exclusive to BI-PAK 75p
each.

GERM. POWER TRANS.

Price Price
'13 cc each Type each

OC20 60p 0029 40p
022 30p 0C35 Up
OC23 88p 0036 40p
OC23 25p AD140 401.
0C26 25p AD142 40p
0028 40y AD149 480

OUR STOCKS of individual devices
are now too numerous to mention in
this Advertisement. Send S.A.E.
for our listing .of over 1,000
Semiconducton. All available Ea -
Stock at very competitive prices.

HIGH POWER SILICON
PLANAR TRANSISTORS
TO -3.
FERRANTI ZT1487 N I'S
VC1B60 lc 6.4 fT. 151/cm
VCE40 Plot. 739V
VE138 liFE13-43
PRICE 80p EACH

RTL MICROLOGIC CIRCUITS
Price each

Eupxy TO -3 cane 1-24 25-99 100 up
tiL900 Buffer 35p 33p 27p
uL914 Dual 21 p

gate 35p 33p 27p
uL923 JK Nip -flop 50p 47p 45p
Data and Circuits Booklet for I.C's
Price 7p.

Dual -In -Line Low Profile Sockets
14 and 16 Lead Sockets for use with
Dual -in -Line Integrated Circuits

Price each
Order No. 1-24 23-99 100 up
TOO 14 pin type 30p 27p 25p
TOO 16 pin type 35p 32p 30p
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Type No.
BP 201C-SL20IC
BP 701C-SL70IC
BP 702C--8L702C
BP 702-72702

BP 709 -72709
BP 709P-µA709C
BP 711-µA711
BP 741 -72741

uA 703C-pA703C
TAA 268-
TAA 293-

PAX No. PAX No.
= 1.2 x 7400N 50p UIC42 = 5 x 7430N 50y

UIC01 12 x 7401N 50p U1050 = 12 x 7450N 50y
U1(302 = 12 x 7402N 50p UIC31 = 12 x 7451N 50p
1.71CO3 = 12 x 7403N 50p 1912130 12 x 7460N 50p
U1C04 =. 12 x 7404N 50p 111C70 x 7470N 60p
171005 = 12 x 7495N 50p 171073 = 8 x 7472N 50p
IJIC10 = 12 x 7410N 50p UIC73 = 8 x 7473N 50p
U1C20 = 12 x 7420N 505 1.71074 = 8 x 7474N 60p
UIC40 = 12 x 7440N 50p U1C73 = 8 x 7473N 609
UIC41 = 5 x 7441AN 50p UIC76 fa 8 x 7476N 50p

-the lowest prices !
74 series T.T.L. I.C's

NOW LOWER THAN EVER PRICES
-GREATER RANGE

BI-PAK Semiconductors offer you the largest and most popular
range of I.C's available at these EXCLUSIVE LOW PRICES TTL
Digital 74N Series fully coded, brand new. Dual in -line plastic
14 and 16 pin packages.

EI-PAN Price and qtr. grim
Order No. Similar Types to: Description 1-24 25-99 100 up

gy Sp gp

BP00 = 7400 Quadruple 2 -input NAND gate .. 0-23 020 015
BPO1 = 7401 Quadruple 2 -input positive NAND

gate (with open collector output).. 023 0-20 0.16
HP02 = 7402 Quadruple 2 -Input positive NOR

023 0.20 015
BP03 = 7403

BP04 = 7404
BP10 = 7410
BP13 = 7413
BP20 = 7420
BP30 = 7430
BP40 = 7440
BP41 = 7441
BP42 = 7442

BP47 = 7447

BP30 = 7420

BP31 = 7451

Quadruple 2 -input positive NAND
gates (with open -collector output) 0-23

Ilex Inverters 023
Triple 3 -input positive NAND gales.. 0-23
Dual 4 -Input Schmitt trigger.. .. 0-35
Dual 4 -Input positive NAND gates .. 023
8 -Input positive NAND gates .. 0-23
Dual 4 -Input positive NAND buffers 0-23
BCD to decimal nixie driver 0.87
BCD to decimal decoder (4-10 lines,

1 of 10) .

BCD -seven -segment decoder/drivers
(13V outputs) . 1.40 1.30

Expandable dual 2 -input and -or -
invert 023 020

Dual 2 -wide 2 -Input and -or -Invert

BP53 = 7433 Quad 2 -Input expandable and -or -
invert 0-23 0-20

BP54 = 7434 4 -wide 2 -input and -or -Invert gates .. 0.23 0-20
BP60 = 7460 Dual 4 -input expander 0-23 020
BP70 = 7470 Single-phase J -K flip-flop .. 0-36 0-32
BP72 = 7472 Master -slave J -K flip-flop .. 0-35 0.82
BP73 = 7473 Dual master slave .1K flip-flop 0-43 0-40
BP74 7474 Dual D type flip-flop .. 0-48 040
BP75 = 7475 Quad latch .. 0-47 0-46
BP76 = 7476 Dual .1-K with pre-set and clear 0-47 0-45
BP80 = 7480 Gated full adders .. 0-87 0-77
BP81 = 7481 16 -bit read/write memory 1.35 1.25
BP82 = 7482 2 -bit binary full adders 1.80 1-20
BP83 =, 7483 Quad full adder .. 0.87 077
BP86 = 7486 Quad 2 -Input exclusive or gates 0-80 0-70
BP90 = 7490 BCD decade counter .. 0.87 0-77
BP91 = 7491 8 -bit shift registers . 1.21 1.00
BP92 se 7492 Divide -by -twelve counters 0-87 0.77
BP93 = 7493 4 -bit binary counters 0-87 0-77
BP94 ss 7494 Dual entry 4 -bit shift register .. 0-87 0.77
BP93 7493 4 -bit up -down shift register .. .. 0-87 0.77
BP96 = 7496 5 -bit parallel in parallel out shift

regieter 1.10 1.00 090
BP100 = 74100 8 -bit bietable latches .. .. 1.75 1416 1.56
BP118 =. 74118 Hex net -reset latches .. 1.80 1.20 1.00
BP121 = 74121 Monostable multivibratore 0-87 0.77 087
BP141 = 74141 BCD -to -decimal decoder/driver .. 0-87 0.77 0417
BP145 = 74143 BCD -to -decimal decoder/drivers .. 1.80 1.70 1.80
BP131 = 74151 8 -bit data eelectore (with strobe) .. 1.40 1.30 1-20
BP133 = 74153 Dual 4 -line -to -l -line data eelectors/

multiplexers 1.50 1-20
BP191 = 74191 Binary counter reversible 3.40 3.26 3.00
PRICE -NIX. Device. may be mixed to qualify for quantity prices.
PRIORI for quantities in excess of 500 pieces mixed, on application.
Data le available for the above Series of Integrated Circuit in booklet form, price 13p.

0-20
0-20
0-20
032
0-20
0-20
0-20
0-77

0-87 0-77

015
015
0-15
0-29
0.15
0-15
0.15
0-67

0.67

1-20

0.15

0-23 0-20 0.16

0-16
0-15
0-15
0-29
0-29
0417
0417
0-43
045
0417
1.15
1.00
0-67
0-60
0417
0.87
0.67
0.87
0-67
0-87

TTL INTEGRATED CIRCUITS
Manufacturers' "Fall outs" --out of spec. devices including functional omits and
part function but classed as out of spec. from the manufacturere' very rigid specifica.
Gone. Ideal for learning about LC, and experimental work.

PAH No.
IIIG80 5 x 1480N SOP
UIC82 = 5 x 7482N 110p
11C83 = 5 x 7483N 50p
111C-86 x 7486N 50p
1/1C90 = S x 7490N 50p
U1C92 = 5 x 7492N 50P
UIC93 = 5 x 7493N 50P
UIC94 x 7494N 509
UIC93 = 5 x 7495N 503
UIC96 = 3 x 7498N 50P

UICX1 = 25 x Asst'd 74..1140
Palm cannot be split but 20 assorted pieces (our mix) is available as PAK 1-ICX1
Every PAK carries out BI-PAK Satisfaction or money back GUARANTEE.

BRAND NEW LINEAR I.C's-FULL SPEC.
Price

1-'14 25-99 100 up
63p 53p 45p

EEp05pp 550: 00:

Case
TO -5
TO.5
TO -5
D.I.L.

D.I.L.
TO -5
TO -5
D.I.L.

TO.5
TO -72
TO.74

Leads
a
8

14

Description
G.P. Amp
OP Amp
OP Amp Direct OP
G.P. OP Amp (Wide

Band)
14 High OP Amp
8 High Gain OP Amp

10 Dual comparator
14 High Gain OP Amp

(Protected)
6 R.F.-I.F. Amp
4 A.F. Amp

10 O.P. Amp

58p
63p
Up
58p

759
43p
70p
90p

45p
459
16P
50p

60p
35p
30p
75p

40p
40p
40p
45p

509
27p
55p
705

SPECIAL CLEARANCE LINE
LEFT OVER FROM POSTAL STRIKE

Over 1 Million Semiconductors must be sold.
Order any or all of these Bargain "SALE" PAKS listed below "NOW"

UNSORTED UNTEITED/UNCODID/UNDZATAELK VALUE
Order Prise Per
No. Qty. Description PAX

SA 1 130 Germ. Trans PNP Mixed lots
Sp
040

SA2 200 Germ. fill. Alloy Trans. PNP 040
8A3 100 Germ. A.F. Trans. 30001W PNP .. ..
SA4 200 811. Alloy Low gain switching Trans. PNP.. 040
SA6 100 Sil. plastic planar trans. NPN .. .. 040
SA7 100 Sil. planar Trans. TOS plastic NPN 800mW .. 100
SA8 100 Oil. planar Iran,. T018 plastic NPN 300mW .. 140
SA9 100 8)1. planar trans. plastic NPN med. & high gain .. 140

DIODES
SB I 200 Germ. Diodes Gen. P. 0-50
I3132 200 (term. Gold Bonded .. .. 040
SW 200 811. Switching Diodes 30mA .. 040
SB4 200 Sil. Gen. P. Diodes 200mA .. 0.50
8133 300 Sill. and Germ. Mixed Diodes .. .. .. 0.50

The following are all new and Fully Tested Transistor Pal,
ST I a0 PNP Trans Mixed all coded Germ... .. .. 1.00
ST2 40 NPN Germ. TOS 20339 Eqvt. 2N1302, AC127 .. 1.00
8T3 40 PNP Germ. AF. 20371B, 0071-75 type .. .. 1-00
0T4 30 PNP Germ. VHF-261407L--AF117-0C170 uncoiled 1.00
STS 30 PNP Metal Alloy VHF 800m/cs Trans. .. 140
ST6 40 PNP/NPN Assorted Trans. all coded .. 1.00
ST7 40 D1374 RF Tram Eqvt. AOYS2, 0044/45 .. 140
ST8 40 2N706 NPN Switching Oil. Trans. .. 1.00
ST9 30 2N708 NPN Oil. Trans 140
ST10 30 BOY28 NPN Oil. Trans. .. 1.00
111.11 23 2N3703 PNP Oil. Trans. .. . 100
ST12 23 TI848-2N2388 NPN 400M/cs .. 1-00
ST13 25 8E/SN3646 NPN TO18 plastic 330M/cs 1.00
ST14 40 283010 Oil. Alloy Trans PNP TOS .. 140

When ordering please mention PAK Order No. ill all cases.

NOTE THESE PRICES!
IC's DTL 930 SERIES LOGIC
Type Price
No.
BP930

Function
Expandable dual 4 -input NAND .. 23p

2:o-99 100 lip

20p 1 6 p

BP932 Expandable dual 4 -input NAND buffer 26p 23p 20p
BP933 Dual 4 -input expander .. .. . 25p 23p 20p
BP933 Expandable Hex Inverter 23p 20p
BP936 Hex Inverter 239 20p
BP944 Dual 4 -Input NAND expandable buffer wIthoul

pull-up .. .. .. . 25p 23p 20p
BP943 Master -slave JK or RS . 35p 32p 29p
BP946 Quad, 2 -input NAND . 23p 20p 15p
BP948 Muter -slave JK or RS 35p alp 29p
BP934 Monostable . .. 90p 85p 80p
BP962 Triple 3 -input NAND lap 20p 16p
BP9093 Dual Muter -slave JK with separate clock 80p 75p 70P
BP9094 Dual Master -slave JK with separate clock 80p 76p 70p
BP9097 Dual Maater-slave JK with Common Clock 80p 75p 70p
BP9099 Dual Muter -slave JK Common Clock .. 80p 76p 70p
Devices may be mixed to qualify for quantity price. Lare, quantity prices on
application. (DTL 930 Series only).

DTL (Diode Transistor Logic) INTEGRATED CIRCUITS manufacturers' "Fall
outs" -out of spec. devices Including functional units and part functional hut
classed as out of spec. from the manufacturers' very rigid specifications. Ideal for
learning about LC', and experimental work.
Pak No. Pak No.
UIC930 = 12 x µA 930 .. 50p UIC948 8 x µA 948 .. 609
UIC932 - 12 x µA 932 .. 50p 17IC931 5 x µA 931 .. 50p
UIC933 = 12 X µA 933 .. 50p U1C961 12 x µA 961 . 603
UIC933 = 12 x µA 933 .. Sip IJI09093 3 x µA 9093.. 60p
UIC9313 = 12 x µA 936 . SOP UIC9094 5 x µA 9094.. 60p
UIC344 = 12 x µA 944 .. 50p UIC9097 a x µA 9097.. 60p
UIC943 = 8 X µA 943 . 50111 UIC9099 3 x µA 9099.. 60p
1.710946 se 12 X µA 946 .. 50p UIC x 925 Assorted 930 Series 5140
Paks cannot be split but 23 Assorted Pieces (our mix) is available as Pak
UICX9. Every Pak carries our BI-PAK Satisfaction or money hark guarantee.
Data Booklet available for the BP930 Series. PRICE 13p.

All prices quoted in new pence Giro No. J88-7006
Please send all orders direct to warehouse and despatch department

P.O. BOX 6, WARE  HERTS
Postage and packing add 7p. Overseas add extra for airmail.

Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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Practical Electronics Classified Advertisements
RATES: 7Ip per word (minimum 12 words). Box No. 70 extra. Advertisements must be prepaid and addressed to Classified

Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your tronsmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get all
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE-
has obvious applications for HOUSE -TO -HOUSE
USE, SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.

GET YOURS 1 SEND 65.20 NOW
TO: 'BOFFIN PROJECTS'

DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

12 VOLT
FLUORESCENT LIGHTS

Bast Power Cuts, 12 ins 8 watt Tube, Ideal
for Caravan, Tent, Emergency Lighting, etc.
Fully Transistorised. Low Battery Drain.
With ON/OFF Switch and 12v Socket to

run other Lights or I2v Equipment.

Unbeatable at £3.30
or in kit form £2.90

4 WATT GRAM AMPS.
Volume and tone controls, mains operation,
311 output, new and boxed L3. Li POST

*/.." PAID
SALOP ELECTRONICS Callers welcome
23 Wyie Cop
Shrewsbury, Shropshire S.A.E. for list.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Heeding e36.

We stock all those components and materials
required by the home Hi-Fi constructor,
including speaker grille fabrics, BAF wadding,
Peerless speaker kits, Helms Cabinet Kits.
cress -over networks, inductors, etc. Special
offers also available. Send 4 x 3p stamps
NOW for your copy of our new fully illustrated
catalogue (catalogue cost refunded against
purchases ever 50p). No callers please, mail-
order ONLY.

UDIOSCAN Dept. P.E.11

4,PRINCES SQUARE.
HARROGATE. YORKS.

BUILD IT in a DEWBOX quality cabinet
2in x 24in x any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now-right now.

FASCIA KIT. Make professional panels
yourself. Anodised aluminium, six colours.
Trial kit Up & 30p, or send S.A.E. for
details. MUGGLESTONE PRODUCTS
LTD., Bridge Street, Clay Cross, Derbys.

MISCELLANEOUS (continued)

TOP TRANSISTORS
Unmarked but brand new and individually
tested. We will refund your money and
postage in full if any of our transistors are
found to be faulty. All at 9p each or

Any 12 transistors for only LI
ACY22 BFYS I 0072 2N3702
BC108 BFY52 0C202 2N3703
BC109 BSY27 ZTX300  2N3705
BC168 0C45 2N706 2N3706
BC 169 0071 2N2926 2N3708
MONEY BACK GUARANTEE. P. & P. 10p

J. M. KING (H)
17 Buckridge, Portpool Lane, London, E.C.I

JOHN SAYS . . .
RING MODULATOR by Dewtron is
professional, transformerless, 5 -transistor,
has adjustable F IlF2 rejection. Module O.
Unit 01.90. WAA-WAA Pedal kit of all
parts, including all mechanics and instruments.
ONLY 12.45. AUTO RHYTHM from
Dewtron modules. Simple unit for waltz, fox-
trot, etc. Costs 11615 in modules.
ORGAN PERCUSSON and other fasci-
nating effects. Send 15plfor illustrated list.
D . E.W. L T D ., 254 Ringwood Road,
Ferndown, Dorset

TOP MANUFACTURERS' PRODUCTS

AT TRADE PRICES ! ! !

ADCOLA SOLDERING IRONS AND
ACCESSORIES: 60/40 SOLDER
ELECTROSIL RESISTORS:

TR4, TR5, TR6, TR8, CS
T. M .C. RELAYS, PUSH BUTTON KEYS

AND LEVER KEYS
B.I.C.C. P.V.C. EQUIPMENT WIRE-

ALL COLOURS
Send large s.a.e. for price lists

SPEEDY COMPONENTS SUPPLY LTD.
High Street Handcross

Haywards Heath Sussex
Handcross 569

CALLERS WELCOME

FASCIA PANELS, hl -fl equipment, etc., etched
aluminium to individual specifications, S.A.E.
details. It. MARSH, 29 Shelbourne Road,
Stratford on Avou, Warwicks.

RECORD T.Y. SOUND using our loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
70p ± 10p P. & P. CROWBOROUGH
ELECTRONICS (P.E.), Eridge Road, Crow -
borough, Sussex.

PSYCHEDELIC
LUMINOPHONICS

Or is this just another way of referring to FANTASY?
Either way, our Projects 24 and 1014 probably
come within this category-THINK OF THE FUN
YOU WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROJECTS TOO-how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH WALLS, etc., or a TRANSMITTER/
RECEIVER that doesn't use RF, SO LICENCE
WORRIES ARE OVER! Then there's another
project for a "LEARNING" MACHINE-imagine
one of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE AMAZED! If REALLY
UNUSUAL projects i you, then WE'VE
GOT WHAT YOU WANT. In a few days from
now YOU COULD BE IN THE "SCIENCE -
FICTION" WORLD OF "BOFFIN"!
DON'T PUT IT OFF! SEND 15p for your list-NOW

BOFFIN PROJECTS
4 CUNLIFFE RD., STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON

and presented on TV

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. IC. It.
WHISTON, Dept. PE, New Mills, Stockport.

MORSE EASY !
FACT NOT FICTION. It you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal provess to be expected).

Using scientifically prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. . You can't help It, It's ae easy as
learning a tune. 18 W.P.M. In 4 weeks guaranteed.

For detail. and course C.O.D. ring B.T.D. 01489 2898
or send 4p stamp for explanatory booklet to:
NUM (Box 19). 45 GREEN LANE. PURLEY, SURREY

CATALOGUE NO. 18, Electronic and Mechan-
ical Components, new and manufacturers'
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

SKY ENT UNIT as new. S20 o.n.o. Phone
LANGPORT (Somerset) 8834.

PHYSIOLOGICAL OSCILLOSCOPE. Heathkit
Impscope for ECGs, 11E0s., Manual and all
extras. 2100 o.n.o. Phone LANGPORT
(Somerset) 8834.

COMPUTER. Heathkit analogue computer,
all extras. SIM o.n.o. Phone LANGPORT
(Somerset) 8834.

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London, \V.7.
01-567 5400/2971.

TOP PRICES PAID
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

HIGHEST CASH PRICES for tape recorders.
9.30-5. Immediate quotations. U1-4'72 2185.

ELECTRICAL

2404°0

atiltICITY

Ammo
BEST EVER 200/240 VOLT "MAINS"

SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
M k.12D American Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Brilliant 220/240 volt perfor-
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighting, AC
Fl Lighting and all 200/240 volt
Uni I AC/DC mains equipment. Made at
tremendous cost for U.S.A. Govt. by Delco-
Remy. This magnificent machine is unobtain-
able elsewhere. Illrand New and Fully Tested.
Only £4.90 + 60p P. & P. C.O.D. with
pleasure, refund guarantee. Please send S.A.E.
for i I lustrated detai Is.
Dept. PE, STANFORD ELECTRONICS

Rear Derby Road, North Promenade
Blackpool, Lancashire
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EC

TELEVISION AND RADIO TRAINING
(DAY ATTENDANCE COURSES)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of one
year's duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics and Radio. Training courses in Radar and Radio Transmission are also
available following the TV course. Write for prospectus to : London Electronics College, Dept. B/3,
20 Penywern Road, Earls Court, London, S.W.5. Tel. 01-373 8721.

EDUCATIONAL

HUNDREDS OF TOP PAID JOBS in engineer-
ing await qualified men. Get a certificate
through B.I.E.T. Home Study-Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etc. Send for helpful
FREE book, B.I.E.T., Department 125%,
Aldermaston Court, Reading, RG7 4PF.

GET INTO ELECTRONICS-big opportunities
for trained men. Learn the practical way
with low-cost Postal Training, complete with
equipment. R.T.E.B., City & Guilds, Radio,
TV, Telecoms, etc. For tree informative
Guide, write CHAMBERS COLLEGE (Dept.
856%), Aldermaston Court, Reading, RG7
4PF.

A.M.S.E. (Elec.), City & Guilds, R.T.E.B.
Cert., Radio Amateurs' Cert., etc., on "Satis-
faction or Refund" terms. Wide range of
courses in Elec. Engineering, Design, Instal-
lation, Repairs, Refrigeration, Electronics,
Radio and TV., etc. Send for full details and
illustrated book - FREE. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, Dept. 124K Aldermaston Court,
Reading, RG7 4PF.

MEN! You can earn £50 p.w. Learn Computer
Operating. Send for FREE brochure-
LONDON COMPUTER OPERATORS
TRAINING CENTRE, C95 Oxford House,
9-15 Oxford Street, London, W.1.

EDUCATIONAL
Young men (and women) trained as Radio
Officers on liners and other ships. Salaries
rising to E2,500 per year (all found). Immediate
vacancies. Grants available for Day full time
course For details of training write to:
The Radio Colleges' 91 Lancaster Road,
P n, Lanes., stating if interested in Day
or Postal course.

LADDERS

VARNISHED TIMBER LADDERS from manu-
facturer, LOWEST PRICES anywhere:
154ft ext., 11640; 17ft extd., 116.50; 20ft
extd., ft; 211ft extd., 3715; 24Ift extd.,
13.90; 29ft extd., 310.25; 311ft triple extd.,
112.25; 36ft. triple extd., 116. Carr. 80p. Free
Lists. Also Aluminium Ext. and Loft Ladders.
Callers welcome. Dept. PEE, HOME SALES,
Baldwin Road, Stourport, Worcs. Phone:
02-993 2574. Placing order on C.O.D.

SITUATIONS VACANT

EAGLE INTERNATIONAL require Audio
Engineers. Excellent prospects. Must be
fully conversant with Stereo Amplifiers, Tuners,
Multiplex, etc. Contact MR. MORROW
01-636 0961.

DEVON RIVER AUTHORITY require HYDRO-
METRIC ASSISTANT. Work includes collection,
measurement and processing of Information on
water resources using both mechanical and
electronic instrumentation. Salary within
range 142941,776 p.a. aacording to age, quali-
fications and experience. Essential user car
allowance. Further particulars and application
forms from The Chief Executive, Devon River
Authority, County Hall, Exeter EX2 4QX;
closing date 30th June, 1971.

SITUATIONS VACANT

MINISTRY OF DEFENCE (AIR FORCE DEPARTMENT)
CENTRAL MEDICAL LABORATORY

VACANCY FOR A

SCIENTIFIC ASSISTANT
Duties involve practical assistance in the development and
design of medical electronic equipment, and in processing
experimental data for the 3 Services.

Qualifications
Four GCE Ordinary level passes, including English Language
and a Scientific or Mathematical subject.
Candidates must be natural born British subjects.

Salary
£615 (at 16)- £922 (at 21)- £1,128 (at 25) rising to £1,378.

Application Forms from Civil Administration Officer, Central
Medical Establishment, Kelvin House, Cleveland Street,
London, W.1.

Established 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the 1 C S trained man.
Let I C S train YOU for a well -paid post in this expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc.
Expert coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
C. & G. ELECTRONIC SERVICING.
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS' EXAMINATION.

" RADIO OPERATOR CERTIFICATES.
Examination Students coached until successful.
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES
Build your own 5 -valve receiver, transistor portable, signal generator and
multi -meter. All under expert guidance.
POST THIS COUPON TODAY and find out how I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL
International Correspondence Schools

(Dept. 152), Intertext House, Stewarts Road,
I London SW8 4U.1

CORRESPONDENCE NAME
Block Capitals Please

SCHOOLS ADDRESS

I I

A WHOLE WORLD
OF KNOWLEDGE

I
AWAITS YOU!

AGE OCCUPATION 7/71

Practical Electronics July 1971 605



SERVICE SHEETS

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, lb Shep-
herds Bush Rd., London, W.6 (01-743 8441).

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

SERVICE SHEETS (1925-1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault -
Finding Guide. Prices from 5p. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

LARGE SUPPLIER
OF

SERVICE SHEETS
T.V., RADIO, TRANSISTORS, TAPES, CAR RADIOS

259 EACH. MANUALS FROM 50p
PLEASE ENCLOSE LARGE S.A.E. WITH ALL

INQUIRIES AND ORDERS,
OTHERWISE LETTERS NOT ATTENDED TO

(Uncrossed P.O.'s please, original
returned If service sheets not available.)
FREE TV FAULT TRACING CHART OR TV

LIST ON REQUEST WITH ORDER
C. CARANNA

71 BEAUFORT PARK, LONDON, N.W.I I
MAIL ORDER ONLY

RECEIVERS AND COMPONENTS

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
wish layout drawing.
EXAMPLES
Marine Tachometer (May 1970) 25p ea. Musical
Stave (May 1970) 40p ea.
Was-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 424p ea.

S.A.E. for List. Now available from:- HENRY'S
RADIO LTD., Edgware Road, London, W.2
P.H. ELECTRONICS, Industrial Estate.
Sandwich, Kant. Tel. 2517

EX COMPUTER PRINTED cscorr PANELS
tin: 4ln packed with seini.conductors and top
quality resistors, capacitors, diodes. etc. Our
price 10 boards 60p. P.  P. 7p. With a guaran-
teed minimum of 35 transistors. Data on
transistors included.
SPECIAL BARGAIN PACE. 25 boards for Sl,
P. & P. 18p. With a guaranteed minimum of 85 -
transistors. Data on translators included.

PANELS with 2 power translators similar to
0C28 on each board-components 2 boards (4 x
00281 50p, P. a P. 6p.

9 04.5, 3 0A10, 3 Pot Ceres, 26 Resistors. 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875.
All long leaded on panels 13in x 41n. 4 for 51,

, P. a P. 25p.

LARGE CAPACITY ELECTROLYTICS
10,000MFD SOV
16,000MFD 12V Pi'm each, P. A P. t.i
or 58.60 per doz. Carr. 50p.

250 MIXED RESISTORS 62p
5 & 1 watt.

ISO MIXED HI STABS 62p
5. & 1 watt 0% & better.

QUARTZ HALOGEN BULBS
With long leads. 12V 55W for car 2.1.
projectots, etc. 50p each. P. & P. 5p.

DIODES EX EQPT.
SILICON

1 Amp 1,000 PIV90 Amp 150 PR'4
for 50P

4 for SI.
P. & P. 3p.

BARGAIN RELAY OFFER
Single pole change over silver contacts 26V to
50V. 2.3k O coil. 8 for 602. P.  P. 5p.

KM-RON ICS mail order only
52 EARLS COURT ROAD
LONDON, W.8 01-478 8499

RECEIVERS AND COMPONENTS
(continued)

COMPUTER PANELS. 6-BC108 diodes 16p. post 5p
4-60s, post 109. AMERICAN PANELS. Total at least
30 transistors, first grade components, details pro-
vided, 3-55P, post 10p. MIXED TRANSISTORS ON
PANELS. 60 for 669, post 10p, 100 for 11. post 15p.
Panels with resistors, caps. and diodes, 6 for 258, post
16p for 6. NEW COIL PACKS. L.M.8.W. Push button
or piano key. No dope, 30p, post 10p each. ORP12 on
panel ex -equipment, 35p c.p. MICRO SWITCHES on
Or off, 16P c.p., discount for quantities. FERRITE
ROD 7' x 1', 12p, post 8p each. LAE POT CORES.
20 In ALI box with 20 1% cam, 51.50, post 27p.
Singles, lgp c.p. COPPER CLAD PAXOLIN single
sided 13' x 111' 30p, post 5p each.
POLYSTYRENE CAPACITORS. 125V, 150, 180, 220
330, 390, 560, 680, 820, 1,200, 1,500. 1,800, 2,200'
2,700, 3,300, 3,900, 5,600, 6,800, 8,200, 0.01, 0.012'
0.015, 15p dozen, post 10p.
Assorted. 1' leads, 100 for SOP. post 10p.

ASSORTED COMPONENTS. 71b. 1140 c.p.

J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD 6. LANCE.

MAIL ORDER ONLY

AD1111/AD162 POWER PAIRS, matched for
Mullard amplifier circuits. Mint, Nip pair,
U.K. post 5p. S.A.E. list. AMATHOSIX
LTD., 396 Selsdon Road, S. Croydon, Surrey,
CR2 ODE.

P. E. AURORA. Complete sets of
electronic components for assembly on
Vero board. We also have specially
designed printed circuit cards for a
combined controller / filter system
readily available. (S.A.E. for lists).

OPTELMEC LTD.
I, 2 & 3 Nelson Works
Back Road, SIDCUP, Kent

BRAND NEW COMPONENTS BY RETURN
Electrolytics 15 or 25 volts, 1, 2, 5, 10 mfds,
34p; 25, 50, 4p; 100, 5p. Mylar Flint 100V
0.001, 0.002, 0.005, 0.01, 0.02, 2p; 0.04, 0.05
0.1, 2.5p. Mullard miniature Carbon Film
Resistors 4W 111-105irl, 8 for 5p. Postage
5p. THE C.R. SUPPLY CO., 127. Chester-
field Road, Sheffield, S8 ORN.

DRY REED INSERTS

Overall length 1.05" (Body length 1.1'),
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. glip per
doz.; 0.75 per 100; L27.50 per 1,000; MO per
10,000. All carriage paid.

G.W.M. RADIO LTD.
4032 Portland Road, Worthing, Sasses 0003 54897

FREE STORAGE
UNIT

with every purchase over £2

5 WATT R.M.S. I.C. (10 ;i:VEV-KTS)
PA246 Audio Amp with circuit
With all components

82 49
12 54

LOW NOISE HI -STABS
watt 5% all E24 values2 for Op plus p. & p. 6p

up to 50 resistors + 1p for each additional 60.

MULLARD C280, C426, C437
electrolytics and many other new component
bargains, for details see

FREE CATALOGUE p. & p. 3p
p. 8 p. on all orders other than resistors Bp.

CHROMASONIC
ELECTRONICS

56 Fortis Green Road, London
N10 3HN

RECEIVERS AND COMPONENTS
(continued)

Microcircuits:
709 40p PA237 61 57 7410 21p
741 739 SL402A 6I 75 7420 22p
PA230 91p MEL1 I 47p 7430 2.2p

PA234 87p D40C I 67p DIL Conn . 25p

Transistors:
ME0401 1Ip ME4IO2 12p 2N5172 7p
ME0412 20p ME6101 1Sp 2N3055 60p
ME4I01 Ilp MP81 I 1 35p 5FX86 23p

Zener Diodes:
4.7V lip 6.2V 12p 9.IV 12p

Etch resist filled Marker Pen for
making printed circuits sop

JEF ELECTRONICS (P.E.7)
York House, 11 York Drive, Grappenhall
WarrI.igton. Lancs. Mail Order Only.
C.W.O. P. & P. 5p per order. 0 40p.

Money back if not satisfied.

PE GEMINI
STEREO AMPLIFIER

(Dual purpose, 30W per channel)

All the components cc, build this high
quality amplifier, as featured in " Practical
Electronics," Nov. 1970 -Feb. 1971, are
now available from one source.
ALL PARTS CAN BE PURCHASED
SEPARATELY.
Please send foolscap size S.A.E. for free
complete lists. Return post service.

MAIL ORDER ONLY

ELECTROSPARES
21 BROOKSIDE BAR

CHESTERFIELD, DERBYSHIRE
QUALITY VALUE SERVICE

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, I2v,
IIN (single output) 1.2 each. P. & P. 15p.
9v + 9v; 6v + 6v; or 44v + 44v (two separate
outputs) 53.50 each. P. & P. 15p. Please state
output required. All the above unks are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), II Oliver Road, London, E.17

Your local component stockist
ast Anglia

AG LE

Electronicsagle St.

IPSWICH 58075

HOW TO BUILD A MULTI -CHANNEL
DIGITAL RADIO REMOTE CONTROL
SYSTEM FOR CARS. BOATS OR PLANES.

MANUAL 75p plus Op post.

TELERADIO ELECTRONICS

32S/7 Fore Street, Edmonton, N.9
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ELECTRUViETE
EVERYTHING BRAND NEW TO SPEC  LARGE STOCKS  NO SURPLUS

BARGAINS
MANY AT NEW
40361 55p
40362 68p
2N696 20p
2N697 22p
2N706 12p
2N930 29p
2NI131 36p
2N I 132 40p
2N1302 19p
2N1303 19p
2N1304 23p
2N1305 23p
2N1306 33p
2N1307 33p
2N1308 36p
2N1309 36p
2N1613 23p
2N171 I 26p
2N1893 54p
2N2147 95p
2N2218 34p
2N2218A 43p
2N22 I 9 38p
2N22 I 9A 53p
2N2270 62p
2N2369A 19p
2N2483 35p
2N2484 42p
2N2646 54p
2N2904A 42p

IN NEW
REDUCED PRICES

2N2905 44p
2N2905A 47p
2N2924 20p
2N2925 22p
2N2926 Ilp
2N3053 27p
2N3055 75p
2N3702 13p
2N3703 13p
2N3074 13p
2N3075 13p
2N3706 13p
2N3707 13p
2N3708 13p
2N3709 13p
2N3710 13p
2N371 I 139
2N38 I 9 35p
2N3904 35p
2N3906 35p
2N4058 20p
2N4059 20p
2N4060 20p
2N406 I 20p
2N4062 20p
2N4124 18p
2N4126 27p
2N4284 15p
2N4286 15p
2N4289 ISp

SEMI -CONDUCTORS
ALL POWER TYPES

2N429I 15p
2N4292 15p
AC107 46p
ACI 26 20p
AC127 20p
AC128 20p
AC153K 25p
ACI76 2.7p
ACY20 21:1p
ACY22 16p
ADI40 Sep
AD142 SOp
ADI49 6Cp
ADI61 4Cp
AD162 4Cp
AF114 3Cp
AF115 36p
AFI 17 111p
AF124 30p
AFI27 Up
AF139 46p
AF239 49p
ASY26 27p
ASY28 27p
BC 107 lep
BC108 13p
BC109 14p
BC125 ISp
BC126 lip
8CI47 13p

WITH FREE
BCI48 14p
BC149
BCI53 19p
BC f 54 2Op
BC 157
BC158
BC159
BC167
BC168
BCI69
BC 177
BC178
BC179
BCI82L
BCI83L
BC! 84L
BC212L
BC2 I3L
BC2 I4L
BCY70
BCY7 I
BCY72
8FII5
BFI 67
BF173
BF194
BFI95
BFX29
BFX84
BFX85

INSULATING

15p

9p
7p
8p
3p
I p
3p
7p
Sp
7p
3p
1p
3p

15p
15p
25p
19p
33p
15p
23p
27p
31Plip
18p

31p

25p
34p

SETS

BEX87 29p
BFX88 26p
8E750 23p
8E751 20p
8E752 23p
BSX20 16p
C407

17PfiC140 2Sp
MPS653I 35p
MPS6534 30p
NKT2 I I 15p
NKT212 2.3p
NKT214 23p
NKT274 18p
NKT403 65p
NKT405 79p
0071 29p
0081 25p
°CBI D 15p
ZTX300 lip
ZTX301 16p
ZTX302 229
ZTX303 22F
ZTX304 2.7p
ZTX500 lip
ZTX501 210
ZTX502 15p
ZTX503 22p
ZTX504 Sip

Appointed distributors for
SIEMENS (U.K.) LTD.
NEWMARKET TRANSISTORS
E. GRINSTEAD ELECTRONIC

COMPONENTS
.

PEAK SOUND

1 BAXANDALL
! SPEAKER SYSTEM

Designed by Peter Baxandall. Superb
reproduction for its size. Handles IOW
with ease. Uses ELAC 1511 59RM109
speaker:unit. Kit 613.90 nett; built 619.40
nett.

MAINLINE AMPLIFIER KITS
RCA/SGS designed main amplifier kits. Input
sensitivity 500-700mV for full output into 80.
Power Kit price Suitable unrek.

including components power supply kit
12W 68.40 nett L4.82
25W 69.75 nett [5.92
40W LI0.50 nett 1643
70W L12.60 nett L6.87

RESISTORS
Code Power Tolerance Range

C 1/20W 5% 820-220Ka
C I/8W 5% 4.711-3301(1T
C 1/4W 10% 4.712-10M12
C 1/2W 5% 4.711-10M11
C IW 10% 4.711-10M11
MO 1/2W 2% 10R-1 MG
WW 1W 10% + 1/200 0.2211-390
WW 3W 5% 12f1-101(11
WW 7W 5% 12.11-10K13

Codes, C =carbon film, high stability, low noise.
MO = metal oxide, Electrosil TR5, ultra low noise.
WW =wire wound, Plessey.

Values:
Eli denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47,

56, 68, 82 and their decades.
E24 denotes series: as 612 plus I I. 13, 16, 20, 24, 30,

36, 43, 51, 62, 75, 91 and their decades.

Values I to 9 10 to 99 100 up
available (see note below)

612 7 6.5 6
E24 1 0.8 0.7
612 I 0.8 0.7
E24 1.2 1 0.9
612 2.5 2 1.9
824 4 3.5 3
612 7 7 6
612 7 7 6
612 9 9 8

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

30 WATT BAILEY AMPLIFIER PARTS
Sensitivity I.2V for full output into 80.
Transistors and PCB for one channel C646
Transistors and PCBs for two channels L12.92.
Capacitors and resistors (metal oxide), L200 per
channel.
Complete unregulated power supply pack, £4.75
Suitable heatsink 10ON space 400C, 55p
Suitable heatsink IODN 400C, S5p

INTEGRATED CIRCUITS
PLESSEY SL403A 3 watts into 75 ohms.

[1.10 nett
SINCLAIR IC.10 as advertised, complete with
instructions and applications manual L2.95 nett.
Components pack for stereo inc. transformer,

ntrocols etc, C4.75 nett.MULLARD polyester C280 series
250V 20%: 0.01, 0-022, 0033, 0047 3p each; 0'068,
0.1, 4p each; 0.15, 4p; 0.22, Sp. 10%: 0.33, 7p
047, rp; 0.68, I Ip; 14F, 14p; I.5µF, 21p; 2.2p.F, 24p.

S-DCs put an end to birds nesting
Components just plug in-saves time-allows re -use
of components. S -Dec (70 points), LIPP
Complete T -Dec, may be temperature -cycled (208
points), L2.50 Also ,t-Decs and IC carriers.

ZENER DIODES 5% full range 624 values:
400mW: 27V co 30V, 15p each; I W: 6.8V to 82V,
27p each; l'5VV: 4-7V to 75V, 60p each.
Clip to increase 1.5W rating to 3 watts (type 266F),
4p.

MULLARD SUB -MIN ELECTROLYTICS
C246 range, axial lead .. .. .. 6p each
Values (jIF/V): 064/64; 1/40; 1.6/25; 25/16; 25/64;
4/10; 4/40; 5/64; 6.4/6.4; 6.4/25; 8/4; 8/40; 10/25;
10/16;10/64; 123/25; 16/40; 20/16; 20/64; 25/64,
25/25; 32/4; 32110; 32/40; 32164; 40/16; 40/25;
50/64; 50/25; 50/40; 64/4; 64110; 80125; 80/16;
80/25; 100/6.4; 125/4; 125/10; 125/16; 160/25;
200/64; 200/10; 250/4; 320/25; 320/64; 400/4;
500/2.5.

INDICATOR LAMPS
NEON chrome bezel, round red NR/R, 24p;
chrome bezel, round amber NR/A. 24p; chrome
bezel, round clear NR/C, 24p. Neon, square red
type LS5C/R, 17p; amber type LS5C/A, 17p; clear
type LS5C/C, 17p. All above are for 240V mains
operation. Filament types: 6V, 0.04A square red type
LS5C/R-6V, 20p; 6V, 0.04A amber type LSSC/A-6V,
20p; 6V40.04A clear type LS5C/C-6V, 2.0p; 6V
0-04A green type LS5C/G-6V, 20p; I 2V 0.04A
LS5C/R-I 2V, 13p; 28V 004A LS5C/R-28V, 211p.

CARBON TRACK POTENTIOMETERS, long
spindles. Double wiper ensures minimum noise
level.
Single gang linear 10011 00 12M13, lip; Single gang
log,K4.71(11 to 2.2M 0 , 12p; Dual gang linear 4-7K13
to 2.21111, 42p; Dual gang log, 4.7K11 to 2.2M1).
42p; Log/antilog, 10K, 47K, IM11 only 42p; Dual
antilog, 10K only, 42p. Any type with +A D.P. mains
switch, 12p extra.
Only decades of IS, 22 and 47 available in ranges
quoted.

LARGE CAPACITORS
e2nt types: 1000/25, 289 I 000/50,High

r1W10Cril 2000./25, 37p 200443, Slp
2Lur100, 611.44; 2500/64, 77p; 2500/40, 98p; 5000/25:
61p;' 5000/50, L110; 50001100, 0.91; 10000/25,
1141; 10000/50, £2.40.

DIN CONNECTORS
plug socket

Loudspeaker .. 2 -pole 12p 10p
Audio . .. 3 -pole 13p 10p
Audio .. 4 -pole 14p 12P
Audio .. 5 -pole 180deg. ISp lip
Audio .. 5 -pole 240deg. ISp lip
Audio .. 6 -pole ISp I3P

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only: 10011, 22011,
47012, IK, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K,
470K, IM, 2M2, 5M, 10Mg. Vertical or horizontal
mounting, 5p each.

COMPONENT DISCOUNTS
10% on orders for components for L5 or more.
15% on orders for cornponents for 615 or more.
(No discount on nett items.)

POSTAGE AND PACKING
Free on orders over e2. Please add 10p if orders
under C2.
Overseas orders welcome: carriage and insurance
charged at cost.
Send S.A.E. for latest list. Prices subject to alteration
without notice.

COLVERN 3 watt Wire -wound Potentiometers.
1011. 1511, 2511, 5013, 1000, 25011, 50011, 1K, 1.5K,
2.5K, 5K, 10K, 15K, 25K, 50K, 32p each.

CORED SOLDER -64/40 alloy, 20 s.w.g. 8oz reel,-65p, I lb reel, L1.20.

ELECTROVALUE
DEPT. P.E.77I, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Hours: 9-5.30, 1.0 p.m. Saturdays. Phone: Egham 5533 (STD 0784-3) Telex 264475
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G. F. MILWARD
Wholesale/Retail: 369 Alum Rock Road, Birmingham B8 3DR.

SPECIAL 5021 PACKS. ORDER 10 PACKS AND WE WILL INCLUDE
AN EXTR ONE FREE I I !

RESISTORS, f/4 watt TRANSISTORS
assorted 100 50p P.N.P. Untested but mainly
Wire -wound 1 to 3 watt 20 50p O.K. 50 50p

5 to 7 watt 15 30p N.P.N. Untested but mainly
10 watts 10 50p O.K. 50 50p

Multi -tapped 12 50p OCP 71 equivalent 5 SOp
PAPER CONDENSERS Light-sensitive Diodes 10 50p

TV types 50 50p (These produce up to I ma from light)
Miniature 100 50p 0C44 Mallard 1st grade 4 SOp

ELECTROLYTIC CONDENSERS 0C45 Mallard Boxed 4 50p
Suitable for Mains 2G378 Output, Marked 4 50p

Radio/TV 10 50p 2G37I Driver, Marked 4 50p
Transistor types 20 50p ASY 22, Marked 5 SOp
Mixed (both types) 15 50p BY 127 Rectifiers 4 50p

POLYSTYRENE 1N4007 Rectifiers
CONDENSERS 100 50p (1200V peak) 4 50p

MULLARD POLYESTER STC 3/4 Rectifiers 6 Sip
COND. 50 50p DIODES (OA 81 & OA 91) 40 30p

SILVER MICA 100 509 WIRE.
WIRE -WOUND 3 -Watt Solid Core. Insulated 100yds. 50p

SLIDERS 15 50p Stranded ditto 50yds. SOp
VOLUME CONTROLS. SOLAR CELLS.

Assorted
5

50p Large Selenium 2 50p
NUTS AND BOLTS. Mixed

length/type
Small 3

(6 cells will power a Micromatic
50p

8 B.A. 100 SOp radio)
6 B.A. 100 50p CO -AXIAL CABLE.
4 B.A. 100 50p Semi Air -spaced l5yds. 50p2 B.A.100 30p CRYSTAL TAPE RECORDER

METAL SPEAKER GRILLES MIKES I 50p
74in. x 6 50p CRYSTAL EARPIECES

EARPIECES, Magnetic 3.5mm Plug 2 50p
No Plug 6 30p TRANSISTORISED Signal
2.5mm Plug 4 50p Injector I 50p
3.5mm Plug 4 50p TRANSISTORISED Signal

500 MICRO -AMP LEVEL Tracer I SOp
METERS 50p TRANSISTORISED CAR REV.

VEROBOARD. TRIAL PACK COUNTER KIT (Needs I ma
5 BOARDS + CUTTER 50p meter as indicator) I 50p

RECORD PLAYER CARTRIDGES. Well below normal prices!
090 Magnetic Stereo Cartridges, Diamond Needle, 6mV output, 14. ACOS
GP 67/2 (Mono, Crystal) 75p. ACOS GP 91/3 (Compatible, Crystal) II.
ACOS GP 93/I (Stereo, Crystal, Sapphire) 11.25. ACOS GP 93/ID (Stereo,
Crystal, Diamond) 11.63. ACOS GP 94/I (Stereo, Ceramic, Sapphire) 1140.
ACOS GP 94/ID (Stereo, Ceramic. Diamond) LI.88. ACOS GP 95/1 (Stereo.
Crystal with two L.P./Stereo needles) L11.5.

Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS

ELECTRONIC COMPONENTS
Tel. 021-327 2339

NEW! PRODUCE YOUR OWN PRINTED CIRCUITS ! ! ! ! ! !

Our new aerosol sprays now make it possible to produce printed circuits
either singly or by the hundred from one simple drawing!
Either photo -copy circuit or Mace it on to clear plastic sheet.
Place same on copper laminate board which has been sprayed with our
"Photo lacquer" and expose to light.
Now spray with developer and circuit will appear ready for etching.
"Photo -lacquer" LI per. can. Developer 50p per can.

VEROBOA RD
in , I in , 0.15in 6p 5in x nin . 0.15in 211p 3fin 3fin . 0.l in 24p

3 in x (Yin x 0.15in 16p I7in x . 1Sin 55p Sin 2iin , Odin 23p
3 in x 3 in x 0.15in 20p I7in x 3 in x 0.15in 74p 5in ,L, 3iin , Olin 28p
5in x 2 in x 0.15in 20p 3fin x 2 in x Olin lip
Spot Face Cutter 38p. Pin Insert Tool 48p. Terminal Pins (0.1 or 0.15) 36 for
Illp. Special Offer Pack consisting of 5 24in x lin boards and a Spot Face
Cutter -50p.

TRANSISTORISED FLUORESCENT LIGHTS, 11 volt. All with
polarity p ion. 8 watt type with reflector, suitable for tents

etc., L3. Postage/Packing 25p. 15 watt type, batten fitting for caravans 14.
Postage/Packing 25p. 13 watt type, batten with switch. 22in x 2in x lin LS.
Postage/Packing 25p. THESE CAN BE SENT ON APPROVAL AGAINST FULL
PAYMENT.

MULLARD POLYESTER CONDENSERS
1,00pf, 1,200pf, 1,500pf, 1.800pf, 2,200pf, 15p per dozen (all 400V working).
0.15V,0.22µ(.0.27µf, 30p per dozen (all 160V working). 25% discount for lots
of 100 of any one type.

RESISTORS
and watt. Most lases in stock. 75p per 100. 10p per dozen of any one

value. WIRE WOUND MAINS DROPPERS. Hundreds of valueifrom 0.7 ohm
upwards. I watt to 50 watts. A large percentage of these are multi -tapped
droppers for radio/television. Owing to the huge variety these can only be
offered "assorted" at 50p per dozen.

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
Large range in , 75p per 100 of any one value. ISp per dozen.

RECORDING TAPE BARGAIN! The very best British Made low -noise
high -quality Tape! 5in Standard 38p. Long -play 4Sp. 5fin Standard 45p.
Long -play 60p. 7in Standard 60p. Long -play 82p. We are getting a fantastic
number of repeat orders for this tape. Might we suggest that you order now
whilst we still have a good stock at these low pricest

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 10p.

Selections from the FELSTEAD ELECTRONICS' List
(Sent free for stamped add d envelope to

Transistors, etc. ACI 26 Inp. AFI 15 20p. AFII6 15p. AF117 20p. OAS
0A10 75p. OA131 71p. 0A85 710. 0C23 321p. 0C25 30p. 0C26 37fp. 0C28 42 p.
0C35 ItiEn112.1211,6215712.1021pp. b(E57211pp.

Many
121p..0n 14I

11. kit ?BY 100 11 p. i v 14p 6 ampii seri:s. Z13 300pivP.20pa nr34'717 Olpsitii:

25p. BYZI1 900piv 30p.13.7Z 10 1200piv 35 (Charges up. to 11 paid for
12 and over). Sub -Min. Transformers: OUTPUT. (3D for. 0072,etc.) 149
lap to 6 61p).. MULTI METER. Our famous 2000053 per V 14.611 (I Sp). Details
and other in list. SOLDERING IRON. Slim, modern, British high-speed 84in,
all parts replaceable, highest quality, full guarantee: (I0p) DIAMOND
STYLII Replacements for BSR TC8/LP, TCB/8, TC8LP/STEREO: COLLARO '0'
RONETTE BF 40LP: GARRARD GC2/LP and GC8/LP: ACOS GP65/67, all at
409 (6p). ACOS GP73, GP9I, BSR ST4 (ST3, ST5), ST8 (ST9): SONOTONE

9TA .9TAHO: PHILIPS AG3306, 3060 (3063, 3066, 3301, 3302, 3304); G d
GKS25 and many other types all at 75p (6p). All are of the very highest
quality. Double Diamond: ST4 (ST3, 575); STIO (579, ST8): 9TA,
9TAHC, 3306, GP9I (For GP92, GP93, GP94 cartridges): GP9ISC for all GP9I-SC
Cartridges: All at /I50 each (6p). PICK-UP CARTRIDGES All standard
fittings and styli i. MONO GP67/2 80p. STERO-COMPATIBLE (MONO) GP3I/SC
LIAO. STEREO GP93 11.30 STEREO CERAMIC GP94 £1.95. SONOTONE
STEREO 9TAHC (DIA.) £2.40. GOLDRING G850 14.871. G800 L8.50. G800E
£13.50. G800 SUPER E L19.50 (61p all types or Reg. Post, 221p). STYLII FOR ALL
ABOVE TYPES, including GOLDRING available. RECORDING TAPE. Still
the finest quality British Mylar available: Standard 5in 600ft 369. 5fin 900ft
50p. 7in 1,200ft 36p. LONG PLAY 5in 900ft 50p. Sfin 1,200ft 56p. 7in 1,800ft
90p. (7)p on Sin and 5fin, 9p on 71n). MICROPHONES Cr I Mic 91,
handideslk Sip. MIC45, Curved metal handgrip LI. CM2I Grey hand/desk 52.1p.
Stick "60" L1.74. CM70 "Planet" machined metal tapered stick type with neck
cord, adaptor to fit floor stands £1.47} (all 9p) LAPEL (or hand) with clip 325p (6p).
All are fitted with leads. Dynamic MSIO 50K0 for desk, tapered with base and
slide -out adaptor 11.97f. MSI I Similar, but fixed on swivelswan neck to switch -
fitted base, 1.2.221 (Either 13p). Type 209 Cardioid ball, 50K/6000, omni-dir.,
built-in vol. control, on/off switch, special lead, handle (as good as money can
buy) L640. UDI30 UNI-Dir. Ball., MESH, 50K/6000, ADAP., CABLE, JACK

either). MICROPHONE INSERTS. Dia., I.75in or 0.9in ether size 174p
PLUG £4.80 (20p). DM160 Ball. 50K Cable adaptor 13471 (27{pi

(6p). EARPIECES with lead and min. jack plug (25 or 3.5mm, state whic )
Magnetic 9p Crystal (31 only) 24p (up to 3 for 6p on any.) HEADPHONES
De -luxe STEREO 8-160, 0.475. Same, fitted vol. control each earpiece L440.
Both have lead and stereo jack plus (17fp). HIGH RES. 20000. Adjustable
921p (121p). SPEAKERS. I 2in ROUND fitted tweeter, 3 or mu (state which)
11475 (271p) or for Stereo 14.25 pair, carr. paid. 24in 3 or 80 (state which)
375p (6p). EMI I3in x Bin, 3 or 1513 (state which) 12:121 (25p), with two tweeters
and crossover network 1551 1345 (25p). VIBRATORS. Genuine Plessey
I2V 4 -pin non -synch. 121 HD4, 2fin ex. pins 271p. 12V 7 -pin synch. (12SR7)
grip (both types 659 per vibrator). CONNECTING WIRE. Packs of 5 coils
asstd. cols. ea. coil Syds. Solid core 14p (6p). Flexible 16p (7)P). Super thin for

Wtransistor wiring 16p (6p). PICK-UP IRE. Super thin twin flex. screened and
sheathed 6p yd. (6p up to 6yds-over free). RETRACTABLE Flex. Leads.
(Curlies) 6ft .phonoplu Cu. end 2.21p. 12ft 39p. Oft phone plug/phono socket
other end Up. 12ft 41p (6p per lead all types). SEND S.A.E. for full free
lists -Small 3W and 74W trans. amplifiers, Electrolytics, Vol. Controls, all
types of radio switches, car and portable expanding aerials. Meters, Test prods, all
types of. Brit. & Cont. standard and min. plugs and sockets, SDR's Thyristors,
trot. clips (various), terminals, etc., and "Special Offer" lines at lowest possible
prices.

FELSTEAD ELECTRONICS (PESOS)
Longley Lane, Gatley, Cheadle, Ches. SK8 4EE

Cash with order only. No C.O.D. or Caller Service. Ch (Min. 6p) in
brackets after all items. Regret Orders under Up excluding postage, unacceptable.
S.A.E. please for inquiries or cannot be replied to. Ch apply G.B. and Eire
only. Overseas orders welcomed (lists free overseas.)

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE

MODELS
With Bevelled Former Bars

sa

Carr. free

No. I. Capacity 18 gauge mild steel x 36in. wide ... LIS
No. 2. Capacity 18 gauge mild steel x 24in. wide ... 110
No. 3. Capacity 16 gauge mild steel x 18in. wide ...LIO
Also new bench models. Capacities 48in. x 18 gauge 140. 36in. x 18 gauge
L311. 24in. x 16 gauge 129. Carriage free.
End folding attachments for radio chassis. Tray and Box making for 36in.
model, 27ip per ft. Other models 174p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.

A.11.911909, Folding Machine Works, UpparGeorge St., Ileckmondwike, Yorks. Ifeckerondwike 3997

BAKER I Sin. AUDITORIUM
A high wattage loudspeaker of
exceptional quality with a level
response to above 8,000 cps. Ideal
for Public Address, Discotheques,
Electronic instruments and the
home.

Voice coil impedance 8 or 15 ohms models

B noa 35 c.p.s.

Flux Density 15,000 gauss

35 wattsMaximum Powernce

Useful response 70-14,000 c.p.s. POST
Kett weight 15 IN. FREE
GUITAR MODEL "GROUP 50" 50 watt rating LI9
Latest catalogue 5p with enclosure Ions

Baker Reproducers Ltd
Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684 1665

608 I'ractical Electronics July 1971



In just 2 minutes,find out how
you can qualify for promotion
or a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has
successfully trained thousands of men at home - equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.E.T. Home Study Course gets results fast -
makes learning easier and something you look forward to. There are
no books to buy and you can pay -as -you -learn on 'SATISFACTION
- OR REFUND OF FEE' terms. If you'd like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.
No obligation.

WHICH SUBJECT WOULD INTEREST YOU?
Mechanical
A.M.S.E. Alech.)
Inst. of Engineers
Mechanical Eng.
Maintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

DraughtSmanship
A.M.I.E.D.
Gen. Draughtsmanship

Elec. Draughtsmanship
Jig & Tool Design
Design of Eke. Machines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E. (Elec.)
C. & G. Elec. Eng.
General Elec. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Telccomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Ccrt.
Radio & Tv Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics (with kit)

Auto & kero
A.AI 1 \ 1 I

MAA 11 Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Ccrts.
Gen. Acro Eng.

Management &
Production

Computer Programming
Inst. of Marketing
A.CAV.A.
Works Management
Work Study

Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials !fondling
Operational Research
Metrication

Constructional
A.M.S.E. (Civ.1
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
!Eating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
C.E.I.
Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
0' and 'A'

subjects including:
English
Chemistry
General Science
Geology
Physics
Mathematics
Technical Drawing
French
German
Russian
Spanish
Biology
B.I.E.T. and its
associated schools
have recorded well
over 10,000 G.C.E.
successes at '0' and
'A' level.
WE COVER A WIDE
RANGE OF TECHNICAL.
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Students
have obtained City &Guilds
Certificates. Thousands of
other exam successes.

Write if you prefer not to cut this page)

BIET

THEY DID IT-
SO COULD YOU

"My income has almost trebled ... my life is
fuller and happier." - Case History G/321.

"In addition to having my salary doubled,
my future is assured." -Case History H/493.

"Completing your Course meant going from
a job I detested to a job I love." Case
History B/461.

FIND OUT FOR YOURSELF
These letters - and there are many
more on file at Aldermaston Court -
speak of the rewards that come to the
man who has given himself the
specialised know-how employers seek.
There's no surer way of getting ahead
or of opening up new opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

7reel
NN by not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you ... but
it could be the best thing you ever did.

BRITISH INSTITUTE Of

ENGINEERING TECHNOLOGY

Dept D256, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY
MI MI MN

To: B.LE.T.,Dept D256, Aldermaston Court, Reading RG7 4PF
Please send me book and details of your Courses in

IName Age

Address

Occupation

I

B.I.E.T- IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE
Published approximatciy on the lath of each tip alth by IPC Magazines Ltd., Fleets ay Itou,, Farringdon Street, Loudon, E.C.1. Printed iu England by Chapel River Press,Andover, Hauls. Pole Agents for Australia and New Zealand -Gordon S tiotch (A/sia) Ltd.: South Africa -Central News Agency Ltd. Rhodesia and Zambia -Kingstons Ltd. :East Africa-Stationery and Office Supplies Ltd. Subscription Rate (including postage) : For one year to any part of the world £2.65 (t2.13.0.).
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out orotherwise disposed of by way of Trade at more than the recommended selling price shown ou the cover, and that it shall not be lout, resold or hired out or otherwise disposed of in amutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI -Fl I MPONENT EST *.A DISCOTHEQUE ELECTRONIC ORGANS MAIL ORDER

1,160-0171c0711/1/G4TI6W
PRICES AlWAYS ROM Nan

Components from stock for
almost all published designs.

COMPLETELY NEW
10th EDITION
CATALOGUE

le
0

PRICE

55p
POST >A10

(40p FOR
CALLERS)

350
pages fully
detailed and
illustrated
covering every
rispect of
Electronics
-plus data and
information

Plas7FIVE 10pVOUCHERS

FOR USE WITH PURCHASES

/WM
Stock lines

"..rr at Special
Low Prices and

Fully Guaranteed

FREE to Industry, Educational or any Organisation,
including Schools and Colleges, etc. Apply on

Official heading to our "303" address.

A NEW HENRY'S CATALOGUE IS
A MUST FOR ELECTRONICS TODAY!

To Henry's Radio Ltd. (Dept. PE)
3 Albemarle Way, London, E.C.I.

Please send copies at 55p each Post Paid.

I enclose Cheque/PO for

(Use BLOCK CAPITALS -cut out and send with Cheque
or Postal Order (No cash please). Use only (or ordering

catalogue).

Name

Address

(PE)

Allow 7 10 days from date of posting.

TRANSISTOR AMPLIFIERS
NEW RANGES

(Leaflets Ref. Nos. 6 and 8).
Post, etc. 20p.
4-300 4TR 9V 300mW
104 4TR 9V IW
304 4TR 9V 3W
555 6TR I2V 3W
PA7 6TR I6V 7W
608 6TR 24V IOW
410 4TR 28V IOW
MPAI2/3 6TR 18V 12W
MPAI2/15 6TR 36V 12W
Z30 9TR 30V 20W
PA25 IOTR (Special) 25W
Z50 30V 40W
PASO I2TR (Special) SOW

NOW Ind cTc)(7k.

L1.75
L2.12
1.247
nqs
L362
E412
14.97
L4-50
£5.25
L3.75
L750
£5.47
L950

100 100W with power supply £45
post 45p

OPTIONAL POWER SUPPLIES
P500 (One or Two) for 104, 304
P520 (One or Two) for PA7
MU24/40 (One or Two) for MPAI2/3 or MPAI2/15
PZ5 for Z30 1.3.97 or PZ6 for Z30
PZ8 for Z50 L597 Transformer
PI I for 608 L2-87 P15 for 410
MU442 for 1 or 2 PA25 or I only PASO

Pont, etc., 20p
f.2. 62
£347
L450
16.97
12-25
L2.62
L6.50

NEW MINIATURE
LOW COST
AMPLIFIER
MODEL 4-300
9V operated or mains unit optional
transformer (MT98 70p), I - I OmV

adjustable sensitivity. P/P output
for 3-8 ohms. Fitted volume
control and leads. Size 5 -kin a I S i n

fin. Thousands of uses -takes
magnetic, dynamic and crystal inputs
direct. Output 300rnW-very high
gain -built in rectifier circuit.

Price LI  75
P.P. 15p. Complete
with FREE leaflet
No. 8.

HI-FI TO SUIT

EVERY
POCKET

CHOOSE 100 STEREO

FROM SYSTEMS

and a complete range of
individual units in stock -
Demonstrations all day -visit
our new Hi-Fi Store. LOW
CASH OR CREDIT/HP
TERMS (Credit terms from
L30 purchase -callers only).
FREE -Stock Lists Nos. 16/17
on request.
BEST VALUE IN U.K.

GARRARD TAPE DECK

9V operated 2 -speed tape deck
fitted Record/Replay 4- track and
Erase/Bias Osc. Head. Complete
with Oscillator/Record head
circuit. Unit size 9in x Clio
I lin and 2fin below motor
board. Takes up to 4in spools.
Supplied Brand New.

Price E997
P.P. 33p (hin. tape 300ft.) and
spool 40p.

HENELEC
EQUIPMENT

(as previously advertised)
SELF -POWERED SILICON
PRE -AMPLIFIERS
FETI54 Stereo L16.50, post 25p.
FET9/4 Mono with mike mixer
£12 -SO, post 20p.

SILICON POWER
AMPLIFIERS FOR USE
WITH ABOVE
PA25 25W into 8 ft L7.50, post 20p.
PASO 50W into 40 I9.50, post 20p.
MU442 power supply for I or 2
PA25': or 1 only PAWLS, post 20P
PACKAGE DEALS
FET9/4 plus PA25 plus MU442
123, post 40p.
FET9/4 plus PASO plus MU442
L17, post 40p.
FETI54 plus 2 x PA25 plus MU442
136, post 50p.
FETI54 plus 2 x PASO plus 2
MU442 £40, post 50p.
No soldering -just edge connectors
and din plugs/sockets.
Free Brochure No. 25.

BUILD YOURSELF A QUALITY RADIO

Excellent printed circuit design
with full power output. Fully
tunable on both MW/LW bands.
7 Mullard transistors. Fitted Sin
speaker. Room filling power.
Easy to build with terrific results.
Two colour leathercloth cabinet
with silvered front. All local and
continental stations. Complete
detailed instructions.

Total cost I.6-911, p.p. 35p. All parts sold separately.
Ask (or Leaflet No. I.

PROJECT 60 PACKAGE DEALS
2 x Z30 amplifier, stereo 60 pre -amp. PZ5 power supplY.
L16-75. Carr. 40p. Or with PZ6 power supply, E111.73.
Carr. 40p. 2 x 250 amplifier, stereo 60 pre -amplifier PZ8
power supply, 120-23, p.p. 40p. Transformer for PZ8
12.25 extra. Any of the above with Active Filter unit add
L4.75 or with pair Q16 speakers add EIS. Also NEW
FM TUNER, L21.

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300kc/s
BANDWIDTH. PRINTED CIRCUIT,
HIGH FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and recep-
tion of mono and stereo. There is
no doubt about it -VHF FM gives
the REAL sound. All parts sold
separately.
Free Leaflet Nos. 3 and 7.
TOTAL fA.97, p.p. 20p. Cabinet LI , Decoder Kit LS -97.
Tuning meter 11.75. Mains unit (optional) Model PS900
£2-47. Mains unit for Tuner and Decoder PSI200 E2 -6L

Electronic Components,
Audio and Test Gear Centre
356 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 4736

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 5854

OPEN 9 a m to 6 p m MONDAY TO SATURDAY -

Electronic Organs,
P A. & Discotheque Centre
309 EDGWARE ROAD,
LONDON, W.2.
Tel : 01-723 6963

Mail Orders, Special Bargain
Shop, Industrial Sales
303 EDGWARE ROAD,
LONDON, W.2.
Tel : 01-723 1008/9

- OPEN ALL DAY SATURDAY


