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ADGOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench

Line Assembly

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

Standard temp. 360° at 23
watts.
Special
410°.

*Additional Stock Bits

(illustrated) available

from 250°c—

temps.
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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.

Write for
DCOLPR EE
TRega Troce Mork | and
catalogue

ADCOLA PRODUCTS LTD.,

(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4,

Telephone: 01-622 0291/3 - Telegrams: Soljoint London Teiex » Telex: Adcola Londan 21851

EX RENTAL TV’s

177 2YEARS'GUARANTEE 19~
SLIMLINE SLIMLINE
405 ONLY FREE ILLUSTRATED 405/625

LIST OF TELEVISIONS BBC 2

£11.19.0

17"—19"—21"—=23"

£29.19.0

WIDE RANGE OF MODELS
DEMONSTRATIONS DAILY

CARR. INS.
i 30/-

STEREO RECORD
PLAYER CABINET &
MATCHING EXTERNAL
SPEAKER CABINET  £5.19.6

TV TUBES REBUILT
GUARANTEED 2 YEARS

14°—796, 17" & 19°—119 ., 21" &
237—129,-.

Exchanged Bowls. Carr. [0/6.

Clothcovered. Two tonc Blue Black.
Size 143" 24" 8{". P. & P.10/6.

SPEAKERS GALORE. BRAND NEW |0/-,
4710Q,3° 5780,7° 4"and8” 3" 30.

TRANSISTOR CASES, 5/- each, Cloth covered & plastic. P. & P. 3/-.
:R&EPSS”BUTTON SWITCHING UNITS, 4 Banks 3/6. 6 Banks 5/6.

P.&P.1/-. 24788

TRANSISTORS 2/6 EACH., ©OC44, OC45 OC71, OC81, OC8ID, AFI14,
AF117, ACI28.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.12
Phone 01-478 6001-2-3 Stamp for Free List

PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}” ~ 2}”. (1 | Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, ete. (4) Resist. (3) Ruesist Solvent.
{6} Etchant. (7) Cleanser/Degreaser. (3) 16-page Booklet Printed Circuits for Umateurs,
{9) 2 Miniature Radio Dials 3W/MW/LW. Ako free with each kit. (10) Essential
Design Data, Circuils, Chassis Plans, ete. for 40 TRANSISTORISED PROJEUTS.
A very comprehensive selection of wrcuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient desigus published

for the first time, including 10 new cireuits.
EXPERIMENTER'S
PRINTED CIRCUIT KIT

Po-tage & Pack. 1,6 (UK)
Commonwealth:
SURFAUE MAIL 2/-
AIR MAIL 8/-

Australia, New Zealand
South Africa, Canada.

(1) Crystal Set with biased Detector. (2) Cryatal 8et with voltage-quadrupler
detector, (3) Crystal Set with Dynanue Lowdspeaker, (4) Crystal Tuner with Awlio
Amplifier. (3) Carrier Pawer Conversion Keceiver. (6) 3plit-Load Neutralised Duouble
Reflex. (7) Matchbox or Photocell Ralio. (8) “TRI-FLEXON" Triple Ketlex with
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Hume Constructor anywhere mn the World.
3 Subminiature Radio Receivers ba~ed on the “Tritiexon® circuit. Let us know
it you know of a smaller design publishe:d anywhere. (10) Pustage Stamp Radio.
Size only 1-627 x 93" x -25". (L1) Wristwatch Radio 1:15% < =807 ~ 537 (12)
Ring Radio -70” x 70" x -35". (13} Bactena-powered Radio. Runs on sugar or
bread. {14) Radio Control Tone Receiver. {15) Transistor P/P Ampliier. (16) Iuter-
com. (17) 1-valve Amplifier. (1%) Rehable Burglar Atarm. (19) Light-3ecking Anunal,
Gimded Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transwstor
Tester, (23) Human Body Radiation Detector. (24) Man/Woman Diseriminator.
(25) Signal Injectar. (26) Pucket Transceiver (Licence required). (27) Constant
Volume [ntercom. (28) Remate Cantrol of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Retlex Radio. (31) Wristwateh Transmitter/Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo
Preamplifier. (35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone’’. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
TUltrasonic Transmitter. {4U) Thyristor Drill Bpeed Controlier.

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

Nend a 8.AE. for full delails, a brief deseription and Photographs of all Kils and all
52 Radio, Elecironic and Pholoelectric Projects A ssenibled.




knight-kits

Due to huge purchase these superb U.S.A. construction kits can be offered at 25%,—509%,
prices. Absolutely complete with most detailed construction and operating books.

FANTASTIC
LOW PRICES!

off recommended list
Available from all branches

or by mail order for 7/6 CARRIAGE AND PACKING on each kit. Two kits or more carr. free.

DELUXE FEATURES

Al Bilicon Transistors for Stability,
Cleaner Sound@Exiremely Wide
Power Bandwidth and Frequency
Response @ 50W IHF Power Out-
put @ Speci Selected Low-Noi
Preamp Transistors@Two Printed
Circuit Boards for Fast Easy
Assembly @ Convenient Front-Pane!
Stereo Headphome. Jack @ Teak-
finished Extruded Aluminium Fron¢
Panel @ Two a.c. Convenience Out-
lots.

KG-865 50 Watt Stereo Amplifier Kit

" THF, 5W per chaunel:
sine wave@Response: - IdB, Is fo
40,000 Hz @ Output Impedances: { through 16 ohms,
plus stereo headphones @ IM Distortion: under 1%
al 60/1z and 7009Hz mized 4 : I al rated power
@Input Sensitivity: Magnetic Phono, 3m v;
Tuner and_Awziliary, 500m7 @Power Require
ment: 230-250V, 50Hz a.c.

Recommended List Price £34.19.6: 24 GNS.
Assembled 29 GNS, Teak Case £5 Extra

ALL SILICON TRANSISTORS

The NEW KG-980
Stereo FM Receiver
Kit

Designed to  Satixfy the
Critieal Listener

R.F, and LF. Panels Assembled and Aligned @ Front Panel Stereo Headphone Jack
and Speaker Muting Switch@ Full Controls including Tape Monitor @ 50W LH.F.
Output@ Usable LH.F. & y: JuV@Fr R 1 - IdB, 30 to
13,000 H: @ Harmonic Distortion: less than 10%@AM. Buppression: more than
30dB@Channel Beparation: 30d5@Complementary Transiormerless @ Power
Output: W IH F. (25W per channel); 34W sine wave @ Fro
Response: - 1dB, 15 to 30,000 Hz @ Power Bandwidth: 29-20,000Hz ar 1% harmonic
distortion® Two R.F. Stages @ Stereo indicator light, Recommended
List Price £62.19.6: 39 GNS. Assembled 49 GNS, Teuk Cusc 5 GNS. Extra

Mont

KG-625 Deluxe 6in Vacuum Tube Voltmeter Kit

Hage 6in Meter Scale @ Ranges: d.c. /(- -
1'5-5-15-50-150-500-1,500V  full acale.
@Accuracy: 3% of full seale reading

@Input Resistance: 73/ 23001
@Ranges: a.e. 0-15-5 5

1,500V full seale. 01— =442~ 1404220~
1400-4,200V  full scale@ Accuracy

-+ 5% @Frequency Respouse: - 1d B, 3011z
to 3MHz: + 3dR, 30Hz to 5MH:@0hm-~
ohma;

meter Ranges: 4-1,000-10,000
0-1-19-100-1.000 M ) @ Battery:
Recommended  List  Price
12 @GNS, KG 620 as KG 695
Ranges) but 4}in Hcale: 9! GNS.

4.19.6:
{Rame

KG-375A Deluxe Solid-State Auto Analyzer Kit

Tuwe-up and trouble-shoot any ear, perform

aclual rond tests
Ir's zeceral testers in one...do oll thir
8et Engine Idie and Automatic Trans-
mission Shift Points @ Detect Condition of
Point Burisces@® Detect Distributor Wear
@Check Voltage and Current Regulators
@ Check Generators for both Current and
Voltage Output @ Find Poor or Open Earth
Circnits @ Detect Variation in Dwell Angle.
Recommended List Pricc  £23.17.6:
16 GN8. Assembled Price 21 GNS,

e — WHY NOT BUY THE PAIR?

KG-371 Deluxe Solid-
State Timing Light

Performance surpasses nssembled wnits
costing much niore

Helps Set Ignition Timing@Checks Synchronisation of Double
Bresker Arms@Checks for Sticking A Spark-Ad:
Mechanism @ Checks Distributor Cam Wear @ Built-in d.c. Power
Supply @ Relisble Solid-State Circuit @ Your car gives More miles
per gallon; Improved performance; Greater rellability.
Refommentlml List Price £12.10.0: ® GN8, Available Assembled
Only.

STAR ROAMER 5-Band Shortwave Receiver Kit

d: electrical,
A-100 @ Bensitivity: 10uV  for
10dB signal-to-noise ratio@LF.
Bandwidth: SkHz at 6dB down
@Beat  Frequency: variable.
0~5k1lz @ Bpeaker: {in permanent
magnel  type@Power Bupply:
fused, transformer operaled @
Headphone Output: low impe-
dance @ Valve Complements:
1-6BEG. 1-6HRE, 7
IGAKG or I-GAR;@ P
Requirements: 230-250V, 50Hz
a.c.; 15W@Covers 200 to 400kHz and 550kHz to 30MHz in 5 Band-switched
R [ 11 h dyne Circoit fnclud d ive LF, stage @ A.V.C.
reduces fading and blasting; A.N.L. cuts noise to a minimum @ Aerial Trimmer
effectively peaks incoming signals for best reception @ Nluminated 8" Meter; Large.
Easy-to-Read 7%in Slide Rule Dial,

Recommended List Price £21.19.0: 14 @GNS, Assembled Price 19 GNS,

100-in-1 Electronic Science Lab

LOOK AT THE PROJECTS ¥OU CAN BUILD
@Electronic Scale @ Electronic Timer @ Signal
Generator @ Hybrid Light Meter @ Bigua)
Injector @ Morse Code Buxzer @ Electronic Cat@
Metronome @Code Flasher @CW Monitor @
Ohmmeter @ Boat Horn @ Hybrid Radio @
Hybrid Voice Relay @ Air-powered Radio
@ Polarity Checker @ Valve Checker.

Includes: @ Dual Headset @ Photocell @
Hpeaker @ Meter @ Aerial @ Transistors.
Recommended List Pricc £16.8.0: 9! GNS,

KG-640 20,000 ohms/Volt VOM Kit

BIG PROFESSIONAL SIZE 62 RANGE MULTIMETER
@ A.C, Volis (12 Ranges): 0-2~{-5-16-40-80-200-406-5¢0—
1,600-2,000~4,000V @D.C. Volts (12 Ranges): 0-0-S-1-G-5-
0-200-400-800-1,600-2,000-4,000 V @ Output Volts
0-2—4~5-16-40-50-200-{00 V @ Resistance (8
): 0—1,000-100,000 ohms—10 megs. Centre scales at 1.
1,200 and 120K @ @D.C. Current (10 Ranges): (-S0-760-
$00-500A, S-16-200-400mA, S-16A4@ Decibels (12 Ran-
Kes): —12 (o 4+ {@D.C. Bensitivity: 20,000 ohms per volt or
10.000 okms per volt ( function of scale multiplier switeh)
@ Frequency Response: 70Hz to beyond 200kHz@ Accuracy:
d.e. 3%, a.c. 5% @ Teat Leads: one red, one black, each 4Sin long @ Multiplier Re
tors: Ail 1% earbon film.
Recommended List Price £16.19.6: 9:GNS,

Assembled Price 12 GNS,

JASON TAPE

We offer you fully tensilised polyester/mylar and
P.V.C. tapes of identical quality hi-fi, wide range
recording characteristics as top grade tapes. Quality
control manufacture. They are truly worth a few
more coppers than acetate, sub-standard, jointed
or cheap imports. TRY ONE AND PROVE IT
YOURSELF.

Standard Long Double Triple
3in. 1501¢. 2/3  3in. 2261t £2/9  3in. 3001t. 4/~ 4ip. 0001t. 18/-
4in. 3001t. 4/8  din, 4501, 5/6 din. 6001t. 8/- 5in
bin. 6001t. 7/8 5in. 900ft. 10/8 5in. 1,2001t. 15/- o
51in. 000ft. 10/8 5%in,1,2001t.18/- B&{in 1,8001t.19/- 7in. 3,6001t. 44/-

Tin. 1.2001t. 12/6

Postage 1/- veel. Post free less 5% on three reels. Quality and Trade enquiries invited. NOTE, Large tape stocks at all branches.

7in1,8001t. 18/6 7in. 2,4001t. 27-  Quigeune

din, 6001, 8/8

Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Tripletone, Linear, Rodgers, Truvox, Ferrograph, Wharfedale, elc., elc.

EGHNICAL

JRADING

All Mail Orders:—

% ARUNDE

% BRIGHTON
% LONDON
% PORTSMOUTH

15-17 Queen Street

10 Tottenham Court Road
Tel. MUSeum 2639

350-352 Fratton

PERSONAL CALLERS Welcomed at all
Branches where there are large Hi-Fi and

Tel. 3280 Component stocks at the keenest prices
6 Queen’s Road including:
Tel. 23975 GARRARD 1025 Autochangers complete

with GARRARD STEREO CARTRIDGE
7} GNS.

Ry cconh ;‘;Aéi'zlETlC CARTRIDGES Goldring 800H
* SOUTHAMPTON 7fussie

Shriro AT33 £7.10.0 (Both Listed over £10)
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askys

TVIK METER KITS

These two meter kits by TMK offer the unique opportunity ot building a really
first-class precision multimeter at a worthwhile saving in cost. The cabinets are
supplied with the meter scale and movement mounted in position. The highest
quality comp ts and 1% tol e resistors are used throughout. Supplied
complete with full constructional, circuit and operating instructians

20,000 O.P.V. Multimeter. Features _
MODEL 20

24 measurement ranges with mirror N
scale. Large 3 ~ 2in meter. Full {
scale accuracy: DCV and current: 2%, ACV: 4 3°°,‘ ‘f‘f‘\
resistance " 3%. Special 0.6V DC range for transistor ™
circuit measurements. |
SPECIFICATION
® DCV: 0-0-6-6-30-120-600-1,200V at 20K/OPV. @ ACV:
0-6-30-120-600-1,200V at 10K/OPV. @ DC Current: 0-0-6-6-
600mA. @ Resistance: 0-10K 100K-1M-10M/ohms (58-580-
5.8K-58K at mid-scale). @ Capacitance: 0-002-0-2uF (AC
6V range). @ Decibels —20 to ' 63dB. @ Output: 0-05uF
blocking capacitor. Uses two 1.5V (U7 type) batteries.
Black bakelite cabinet—Size 5;x 3ix 1§in. Complete with
test leads.

KIT PRICE ONLY 92/= .....
MODEL 5025 :%0.0n.v. reatumine

57 MEASUREMENT RANGES

Uses an entirely new range selection mechanism which permits the use of a really
Igrge meter in a more compact cabinet. The range selected is indicated on the
meter face. High speed rotary range selection knob; polarity reversal switch,
shielded meter movement with overload protection circuit; Special A and mA
measurement ranges

SPECIFICATION DCV: 0-0-25-2.5-10-50-
250-1,000V at 25K/OPV. 0-0-125-1.25-5:0-25-
125-500V at 50K/OPV. ACV: 0-3-10-50-250-
1,000V at 2-5K/OPV. 0-1.5-5-25-125-500V
at 5K/OPV. DCuA: 0-25.A at 125mA:
0-50uA at 250mA. DCmA: 0-2-5-25-250mA
at 125mV,; 0-5-50-500mA at 250mV. OC
Amps: 0-5A at 125mV; 0-10A at 250mV.
Resistance: 0-10Mjohms. Output: Capacitor
(0-1uF, 400Vw) in series with ACV ranges.
Decibels: —20 to { 81-5dB. Operates on two
1.5V batts. Black bakelite cabinet, size
54 x 62 x 24in. Complete with test leads.

KIT ‘IOQIOOO Post 5/
MoDEL 5025 ALSO AVAILABLE READY BUILT
AND TESTED £12.10.0 POST 5 -

“LAB MODEL”

A highly accurate yet rugged Multitester
using a 10uA meter hand calibrated to a D.C.
accuracy of 3% of full scale. Special
features—ultra large meter scale 64 x 3fin
incorporating an entirely new type of range
selection panel which gives instant range
identification without taking your eyes from
the meter. An audible buzzer is provided for
easy short testing. SPEC: D.C./V ranges:
0-5, 2-5, 10, 50, 250, 500, 1,000V at 100K/O.P.V.
A.C./V. ranges: 3, 10, 50, 250, 500, 1,000V at
?:O/O:A\a._zD.C‘ ;u"en(: 0-10, 100;: A, 0-10, LASKY’
mA, -5, 10A. Resistance: 0-1K, 10K,
100K, 1OM, 100M/ohms. Decibels: 10 to SKY'S
49.4dB. Continuity test: Audible buzzer. PRICE
Operates on x 11:5V U2and 1 X 15V B. 154 type

batteries. Cabinet size 7 X 6 3fin.
Weight 4ib. e "9.0.0 POST 5 -

ELEGANT BUDGET PRICED
BOOKSHELF SPEAKER SYSTEMS

The AS-57is a real space saver. This fine miniature high-fidelity speaker system
will provide good quality sound anywhere in your home at remarkably low cost.
Designed for use where space is at a premium, the AS-57 system is ideal for the
small apartment or isolated listening area. The special high efficiency 5 x 7in
full range speaker has a frequency range of 70-18,000Hz with a peak handling
capacity of 10 watts. Imp. 8 ohms. Finish: oiled walnut. Size 5 x 153 X 8zin.

PRICE £1 S per PAIR

POST 10 -

930

TM-5

5 K ohms/V POCKET
MULTIMETER

Another new look pocket multi-meter from Lasky's
providing top quality and value. The “slimline”
impact resistant case—size. 43inx 2finx 1§in,
fitted with extra large 2}in square meter. Read-
ability is superior on all low ranges; making this an
excellent instrument for servicing transistorised
equipment. Recessed click stop selection switch.
Ohms zero adjustment. Buft finish with crystal
clear meter cover.
@® DC/V: 3-15-150-300-1,200 at 5K/ @ Resistance: 0-10k{(}, 0-1M12,
OPV. @ Decibels: —10dB to + 16dB.
@® Complete with test leads, battery
and instructions.

@ AC/V:6-30-300-600 at 2.5K/OPV.
@ OC Current 0-300uA, 0-300mA.

MINI-TESTER

TM-1
1 K ohms/valt

The first of Lasky's new-  Size Only

look top value meters, atin > 2§in. X 1}in

the TM-1 is a really tiny

pocket multimeter pro- @ DC/V: 0-10-50-250-

viding "'big" meter accu- 1,000 at 1K' OPV.

racy and performance.

Precision movement

calibrated to 39, of full

scale. Click stop range
selection switch. Beauti-
fully designed and made
impact resistant black
case—with white and
metallic red/green figur-
ing. Ohms zero adjust-

1mA, 100mA.

Resistance: 0-150k{}.

Dectbels: —10dB to
22dB.

Complete with test

leads, battery and

instructions.

ment.

AD-309K

PRECISION PICK-UP ARM
COMPLETE WITH AD-76K
MAGNETIC
CARTRIDGE

The new
AUDIO DE-
VELOPMENT
precision
councer-
batanced  pick-
up arm — ready
ficced with the
outstanding
AD-76K magnetic
cartridge is constructed of brass throughout, heavily chrome-

plated: uses needle and miniature ballrace bearings; both

coarse and fine balance adjustment i3 provided. The fixed head

has standard {in. mounting centres and is finished in black enamel

with chrome lifting spur. Completely wired, with all fixing nuts and washers. Arm rest
also supplied. Tech. details: Overall length 285mm; needle to pivot length 223mm;
offsec angle 24 ; averhang 10mm. Requires single 7/16in. dia. mounting hole.

LASKY’S PRICE ‘80'000 Post Free
AUDIO DEVELOPMENT AD-76K

20-20,000Hz. Output: 5mV. Stylus: Diamond LP.
Tracking force: 2 gms +0:5 gm.
Replacement stylus type JS.P1 41/- post free.

AUDIO DEVELOPMENT AD-96K

Stereo Magnetic Cartridge. Frequency response:

20 20000H Outpot: smv. Stylus: Dlamond 1P. B 5180 £
Tracking force: 2 gms.

Replacement stylus type Y.960S 51/6, post free.

Free

Sterec Magnetic Cartridge. Frequency response: 90/- Post

Practicat Electronics
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Send your name and address now to receive immediately the new 1971 edition of
LASKY'S famous Audio-Tronics pictorial catalogue, larger and more compre-
hensive than ever before, packed with 1000°s of items for the Radio and HI-F!
enthusiast, electronics hobbyist, serviceman and communications ham. Covers
every aspect of HI-FI (including Lasky's budget Stereo Systems and Package
Deais) pius Lasky's amazing saving vouchers worth over £32.

Send your name, address and 2/6 for post and inclusion on our regular mailing lisl.

MADE ESPECIALLY
FOR LASKY'S BY
FAMOUS MAKER
MAINS OPERATION
12 HOUR ALARM
AUTO * SLEEP "
SWITCH
HOURS, MINUTES
AND SECONDS
READ-OFF
FORWARD. AND
BACKWARD TIME
ADJUSTMENT
® SILENT OPERATION
SPECIAL QUOTATIONS SYNCHRONOUS
FOR QUANTITIES BUZZER MOTOR

This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM
LASKY'S in chassis form for you to mount in any housing that you choose.
All settings are achieved by two dual-concentric controls at the front including:
ON-OFF-AUTO and AUTO ALARM, “'sleep” switch, 10 minute division “click"
set alarm (up to 12 hour delay), time adjustment. Ultra simple mechanism and
high quality manufacture guarantee reliable operation and long life.

The sleep switch will automatically turn off any appliance—radio, TV, light, ete.,
at any pre-set time up to 60 min. and in conjunction with the AUTO setting will
switch on the appliance again next morning.

The clock measures 43W x 13Hx 3§D (overali from front of drum to back of
switch). SPEC: 210/240V AC, 50Hz operation; switch rating 250V, 3A. Com-
plete with instructions. HUNDREDS OF APPLICATIONS.

COMPLETE WITH KNOBS.
LASKY’S PRICE £6.19.6 »-

KNOBS AVAILABLE SEPARATELY—12/6 per set. Post1/6

® SHOCK AND
VIBRATION

SL-55

One of the famous Garrard
Synchro-Lab Series. Takes 8 Lps.
4-speed auto-changer; incorporat-
ing a tubular pickup arm and ad-
justable stylus force.

THE WORLD’S SMALLEST 6 TRANSISTOR
TWO WAVEBAND RADIO
THOUSANDS SOLD

Made to the highest space-age
standards—this remarkable micro-
size set measures only 14 x 15,

#in yet It contains & transistors
and other components combined in
a photo etched circuit, only §x 4in
tuning capacitor, ferrite rod aerial,
battery, wave band seiection switch,
etc. Output to a high impedance
crystal earpiece, giving ample vol-
ume (automatically adjusted) and
clear tone. Brief tech. spec.: Waveband coverage—Medium wave 525 to 160kHz,
Long wave 150kHz to 480kHz. Sensitivity: 35MV max. Selectivity —10dB (at 30kHz
de-tuning). Power source: 1 x 1-4V Mercury battery.
The Orion is supplied fully built and tested compiete with battery, left and right
fitting earphone supports and attractive black and ivory plastic presentation/
carrying case (matching the Orion). Never miss your favourite music, sport,
news—the Orion is an ideal gift for all, providing a constant source of enjoyment
without disturbing others.

AUTUMN PACKAGE PRICE 57/-
AVAILABLE SEP: RADIO 39/6, t 2/6.
Spare batt. 3/6. Charger® 19/6, Post 2/6

(*enables Orion to be used non stop). comeLaTE

TRIO 9R-59DE

@ 8 valve plus 7 diode cir-
cuit continuous coverage
from 550kHz to 30MHz with
Calibrated Bandspread on
10, 15, 20, 40 and 80 metre
bands @ Clear SSB recep-
tion is achieved through
the use of a product detec-
tor. @ Finished in light
grey with dark grey case.
Fullyguaranteed,complete
with instruction manual
and service data.

SPECIFICATION: Frequency Ranges: 550-1,600kHz; 1-6-4-8MHz: 4.8-14.5MHz;
10-5-30MHz. Bandspread: (Direct Reading on Ham Bands) 3-5MHz BOm; TMHz
40m; 14MHz 20m; 21MHz 15m; 28MHz 10m. Sensitivity: A, B, C, Bands—Less than
6dB (for 10dB S/N ratio); D Band—13MHz; Less than 18dB (lor 10dB S/N ratio);
23MHz; Less than 10dB (for 10dB S/N ratio). Selectivity: +-5kHz at —50dB.
Audio Output: 1-5w. Power Requirements: AC 115/230V, 50/60Hz. Recom-
mended Speaker Type: 4 or 8 ohm. Built-in Circuits: Bandspread; Automatlc
Noise Limiter (ANL); Automatlc Volume Control (AVC); Headphone Jack.
Dimensions: 7in H, 15in W, 10in D.

LASKY,S PRICE ‘4200.0 Carriage free
TRlo sP_sD Communications speaker unit

—matching all the TRIO re-
ceivers in both style and size. Contains 5  3in eliptical 8
ohms speaker specially designed to give extremely crisp
reproduction of voice frequencies. Dark grey metal
cabinet—size 7 > 3f - Sin.

LASKY’S PRICE 87/6 -
TRIO HS-4 HEADPHONES

Rugged construction plus comfort make these a must for
the Hgm. Dynamic headset. Input impedance 8 ohms,

Wired for Mono and Stereo.

Size 14 in wide, 113in front to rear.
43in above and 3in below lower edge
of unit plate. NOW AT LASKY'S
SUPER SPECIAL OFFER

SPECIAL OFFER
PRICE. Complete with SONO- PRICE £Io- I9-6
TONE STA STEREO CARTRIDGE

OTHER GARRARD UNITS FROM STOCK
AUTOCHANGERS
SL72B 00
2025TC with stereo cartridge £8 17 6
3000 complete with 9TAMHC stereo
cartridge £91% ¢
SINGLE PLAYERS

SP-25 MK 1] £11.19.6, AP 75, £18.10.0, AP75 with AD76K mag. cart., £21.10.0.
401 Transcription Unit £20.0.0,

BASES AND COVERS FOR GARRARD UNITS

Type WB1 and WB5 for models 2025TC, 3000, SL65B 1025, SP25 Mk !l Price
WB1 £3.16.6. WB5 £5.12.6. Type WB4 for models SL72B, SL75B, SL95B Price
£5.12.6. Perspex covers SPCH for WB1, £3.14.1, SPC4 for WB4 and WBS (allows
unit to be played with the cover in place)—£4.8.0.

SL75B

g 4-16 ohms. Max. power 3w, Frequency range
300-3,000Hz u

LASKY’S PRICE £5.19.6 ronse

New Lasky’s

C80, C90, C120. Exclusively
made for us in U.S.A.
Great Savings !

EACH FIVE FOR  TEM FOR
33/~ 62/

C 90— 12/6 100/~
C120—17/6 139/-
U.S.A. Cassette head cleaner 10/6, Post 1/-
Post 1/- each, five for 2/-, ten for 3/-.

I.asiky’s BRadio X.immited

207 EDGWARE ROAO, LONDON, W.2. Tel: 01 -723 3271
33 TOTTENHAM CT.RD, LONDON, WP 9RB. Tel: 01-636 2605

Open all day, 9a.m -6 p.m. Monday Yo Saturday
109 FLEET STREET, LONDON, E.C.4.
152/3 FLEET STREET, LONDON, E.C 4.

Open all day Thursday. early closing 1 p.m. aturday

Tel: 01-353 5812
Tel: 01-353 2833

HIGH FIDELITY AUDIO CENTRES
42-45 TOTTENHAM CT. RD,'LONDON, WIP 9RD. Tel: 01-580 2573

Open all day, 3 a.m.-6 p.m. Monday to Saturdsy

118 EDGWARE ROAD, LDNDON, W.2.

Open all day Saturday early closing 1 p.m. Thursday

Tel: 01-723 9783

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E1 2BN Tel: 01-790 4821
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B_uiId a
transistor radio

in an evening

- learn about radio and
electronics at the same time

There's no complicated soldering with the
Radionic X30 Kit. The components plug in and
your radio will work straight away. Build 33
fascinating experiments : a printed circuit transistor
radio, a burglar alarm. a morse code buzzer etc.
Radionic kits are safe — they're battery operated
The X30 and more advanced Radionic Kits can
help you with your exams too. Send off this
coupon today.

T0: RADIONIC PRODUCTS LTD.,
St. Lawrence House, Broad Street, Bristol BS1 2HF |

Please send me full details of all Radionic Kits/please send me one

Radionic X30 kit at £7 19s. 6d. (Delete where inapplicable ) |
-~

Address Wﬂﬂm'

\%m‘*‘%:m@AMAING MINI-DRILL

hi @
o)
% ECQH indispensable for precision
F e drilling, grinding, polishing,
etching, gouging, shaping.
PRECISION Precision power for the

enthusiast. Shockproof.
Completely portable power
from 4% volit external
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
terchangeable chuck) 79/6
p.p. 2/6.

De Luxe Professional Kit
with 17 tools 130/- p.p.
4/6

Mo.ney Ref. Guarantee.

MERLIN SUPPLY CO.

Dept. PEI2D, Nailsea, Bristol BSI9 2LP

Brought to you for your
listening enjoyment from the

onnoissenr’

PRECISION IN SOUND

B.D.1. TURNTABLE KIT

The famous. B.D.1.
turntable which
operates at 335 or 45
r.p.m. incorporates a
flexible belt drive
system, virtually
eliminating vibration
and  transmission
noise — AND IS
NOW AVAILABLE
IN KIT FORM! So

simple to construct
— such a beautiful
performance, and
now it's so easy to own the best!

Price list and illustrated literature on request (o

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

Market Street, Brighouse HD6 1DX, Yorkshire. Tel. 2142

WAH-WAH PEDAL KIT

SELECTIVE AMPLIFIER MODULE. The basis of the Wah-
Wah pedal. Kit contains all the components to build a 2-transistor
circuit module, also the sockets, control, etc., required for the
constructor to assemble his own design, 35/-.
Assembled and tested module 42/6.
FOOT VOLUME CONTROL PEDAL. Foot pedal unit in
very strong fawn, plastic. Fitted with output lead and plug for
connection to guitar amplifier. May be used for volume control or
converted to Wah-Wah by adding the module.
Pedal unit now only £5.2.6.
Complete kit for Wah-Wah pedal now only £6.10.0.

All post free.

Send 2/6 for our catalogue of components, testmeters, musical

electronics and more details of the above items.
Callers welcome.

WILSIC ELECTRONICS LIMITED

6 COPLEY ROAD, DONCASTER, YORKSHIRE
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Many New Models!
In the FREE

HEATHKIT 1971 Catalogue . . .

CONSUMER HI-Fl & AUDIO

Here’s the bumper Heathkit catalogue for you. Read about the wonder
and fascination of kit building . . . see in full colour the world's best
values in Hi-Fi Radio, and even model radio control. Get up to
date with what’s new in scientific instrumentation . . . instruments
for test and service . . . in fact there is a Heathkit for almost
every purpose, in every walk of life. A wealth of information

is all yours for the price of a postage stamp, in the Free
Heathkit Catalogue.

% No previous knowledge of elec- Y% Save up to 50% over factory built
tronics required. equipment.

* ;l::;’;"c e‘;“ f:l';,‘: c:i::; IkiT as: :v:sl % Money saving direct from factory
you how. pri;es.

% Building Heathkit models is so ¥ They make excellent Christmas
economic, gifts. :

‘TRENT’ SPEAKER

- M3 HEATH (atoucester) LTD., GLOUGESTER GL2 GEE
Many other models in wide range (RetdlS (G (T

Name

FILL IN THE COUPON FOR YOUR Address
FREE CATALOGUE TODAY

25/12 Post Code
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the world’s most advanced h

With the introduction of an entirely new and original high fidelity stereo
.M. tuner. the Project 60 range can be said at this stage to be complete.
It offers the constructor a most attractive choice of modular arrange-
ments whereby a high fidelity system can be selected to suit the user’s
personal requirements. Equally, it is possible to use any Project 60
modules separately or partially grouped and so benefit greatly from the
flexibility in use these modules afford. The chart below shows some of
the most popular applications for constructors to assembile. The Project
60 manual (free with the modules) suggests others as well and its 48
pages are packed with valuable information. The new tuner, for example
can be used with any good high fidelity system as well as Project 60.

Project 60 now falls into four interdependent groups : — 1.The Z.30 and
2.50 amplifiers which have only 0.02% distortion at all output levels and
are useful in a wide variety of other applications. 2. The control units
comprising the Stereo 60 preamp and control unit and the Active Filter
Unit (A.F.U.) with which both high pass and low pass filtering can be
introduced between control unit and power amplifiers. 3. The Stereo
F.M. tuner as described opposite ; and 4. The power supply units PZ.5,

&

igh fidelity modules

PZ.6 and PZ.8. For most requirements when using Z.30 power ampli-
fiers, the PZ.5 will be perfectly adequate ; if low efficiency (high quality)
loud speakers are used, the PZ.6 stabilised power supply unit will be
used. The PZ.8 will be needed with Z.50s which can be used for any
Project 60 system.

Project 60 modules incorporate some of the most advanced circuitry
in the world to achieve unsurpassed standards of high fidelity and
modern manufacturing techniques enabie these modules to be sold at
exceptionally attractive prices. Assembling the modules requires no
skill or previous experience since the manual supplied with the modules
explains clearly how everything can be done with nothing more than
the simplest of domestic tools.

Project 60 manuals

How to assemble and use Project 60 modules to best advantage in the
above and other applications will be found in the fully descriptive
Project 60 manual included with Project 60 systems. This 48 page
manual is available separately, price 2/6d including postage.

System The Units to use In conjunction with Costof Units 4 Project60tuner
A CarRadio 2.30 Existing car radio, Sinclair 89/6
Micromatic
B Simple battery powered Z2.30 Crystal pick-up. 12V or more 89/6
record player battery supply and volume
control
C Mains powered record player 2.30and P2.5 Crystal or ceramic P.U. £9.9.0 £34.9.0
o Volume control etc.
D 20+ 20watts R.M.S. stereo Two Z.30s, Stereo 60 Crystal, ceramic or magnetic £23.18.0 £48.18.0
amplifier for most needs and PZ2.5 P.U.. most dynamic speakers,
F.M. tuner etc.
E 204 20 watts R.M.S. stereo Two Z.30s, Stereo 60 High quality céramic or £26.18.0 £51.18.9
amplifier for use with low and PZ.6 magnetic P.U.. F.M. Tuner,
efficiency (high performance) Tape Deck, etc
speakers All dynamic speakers
F 40+ 40 watts R.M.S. de-luxe Two Z.50s, Stereo 60 AsforE £32.17.6 £57.17.6
stereo amplifier PZ.8 and mains transformer
G OQutdoor public address 2.50 Microphone, upto 4 P.A. £5.9.6
system speakers, 12V car battery with
converter, or 45V d.c., controls
H Indoor P.A. OneZ.50, PZ.8and Microphone, guitar, heavy £17.8.6.
mains transformer duty speakers etc., controls
J High pass and low pass filters A.F.U. D.EorFasabove £5.19.6

= =
Ell I:IEII Sinclair Radionics Limited, 22 Newmarket Road, Cambridge

934

Telephone (0223) 52731
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Z.30 & Z.50 power amplifiers

The Z.30 together with the Z.50 are both of
advanced design using silicon epitaxial planar
transistors to achieve unsurpassed standards
of performance. Total harmonic distorton 1s
an incredibly low 0.02% at full output and all
lower outputs. Whether you use the Z.30 or
2.50 power amplifiers 1n your Project 60
system will depend on personal preference,
but they are the same physical size and may
be used with other units i1n the Project 60
range equally well. For operating from mains,
for the Z.30 use PZ.5 for most domestic
requirements, or PZ.& if you have very low
efficiency Icudspeakers. For .50, use the PZ 8
described below.

SPECIFICATIONS (2.50 units are inter-
changeable with 2.30s in all applications).
Power Qutputs

Z.30 15 watts RM.S. into 8 ohms. using 36V: 20
watts R.M.S. into 3 ohms using 30 volts.

Z.50 40 watts R.M.S. into 3 ohms from 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 noiseratio better than 70dB unweighted
input sensitivity 250mV into 100 Kohms.
Forspeakers from 3 to 15 ohms impedance.

Size 33 x 23 x % ins.

Stereo 60 pre amp/control unit

Designed for the Project 60range but suitable for use
with any high quality power amplifier. Again stlicon
epitaxial planar transistors are used throughout,
achieving a really high signal-to-noise ratio and ex-
cellent tracking between channels. Input selection
is by means of push buttons and accurate equalisa-
tion is provided for all the usual inputs.

SPECIFICATIONS

o Input sensitivities — Radio — up to 3mV. Mag. p.u. -
3mV:correctto R.LA.A. curve + 1dB: 2010 25,000Hz.
Ceramic p.u. —up 10 3mV : Aux. — up to 3mV.

o Output—250mV.

® Signal-to-noise ratio — better than 70dB.

e Channel matching — within 1dB.

eTone controls -~ TREBLE +15 to —15dB at
10kHz: BASS +15to —15dB at 100Hz.

Active Filter Unit

For use between Stereo 60 unit and two Z.30s or
2.50s, the Active Filter Unit matches the Stereo 60 in
styling and 1s as easily mounted. It is unique in that
the cut-off frequencies are continuously varable,
and as attenuation In the rejected band is rapid
(12dB/octave), there 1s less loss of the wanted
signal than has previously been possible. Amplitude
and phase distortion are neglgible. The Sinclair
A.F.U. is suitable also for use with any other amph-
fiersystem.

Two stages of filtering are incorporated — rumble
(high pass) and scratch (low pass). Supply voltage —
15 to 35V. Current - 3mA. H.F cut-off (-3dB)

Power Supply Units

The units below are designed specially for use with
the Project 60 system of your choice.

llustration shows PZ.5 power supply unit to ieft and
PZ.8 (for use with Z.50s) to the right. Use PZ.5 for
normal Z.30 assemblies and PZ.6 where a stabilised
supply is essential.

PZ-5 30 volts unstabiised £4.19.6

PZ-6 35 volts stabilised £7,19.6

PZ-845 volts stabilised
(less mains transformers) £5.19.6

PZ-8 mains transformer £5.19.6

2.30
Built. tested and guaranteed with circunts and

mstructions manual 89/6
2.50

Built. tested and guaranteed with circurts and

nstructions manual 1 09/ 6

7

‘,’

o Front panel — brushed aluminium with black knobs
and controls.
®Size8ix 13 x4ins.

£9.19.6

Built, tested and guaranteed

"
Bow- 2
i Jombie
ACTIVE
{FILTER |
UN!

A

variable from 28kHz to 5kHz. L.F cut-off (-3dB)
variable from 25Hz to t0OHz. Filter siope. both
sections 12dB per octave. Distortion at 1kHz (35V
supply) 0.02% atrated output.

£5.19.6

Built. tested and guaranteed

Stereo FM tuner
P b

o

Bfen

3

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 M
tuner with fantastically good results. By the in-
clusion of other original features such as varicap
diode tuning, printed circuit coils and an 1.C. in
the specially designed stereo decoder, the tuner
has an unsurpassed specification. which also in-
corporates a squelch circuit for silent tuning
between stations, A.F.C. and A.G.C. Sensitivity
is such that good reception becomes 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 high fidelity.
this tuner ha$ 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. Although the tuner is intended
primarily for use with a Project 80 system. it can
be used to advantage with any other high fidelity
system. It is easily mounted into any cabinet as
shown in the manual supplied with it.

Specifications

Number of transistors 16 plus 20in|1.C.
Tuning range 87.51t0 108 MHz
Capture ratio 1.5dB
Sensitivity 2uV for 30dB quieting
7V for full limiting
Squelch level 20uVv
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 2V
Pilot tone suppression 30dB
Cross talk 40dB
I.F. frequency 10.7 MHz
Output voltage 2 x 150mV R.M.S.
Aerial Impedance 75 Ohms
Indicators Mains on ; Stereo on : tuning indicator
Operating voltage 25-30VDC
Size 3.6x1.6x8.15inches: 91.5 x40 x 207 mm

1
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Price: £25 built and tested. Post free.

GUARANTEE /f 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 perfectly 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.

sircl=sir-
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Sinclair 1C-10

BTSN, SACRL XD 1038

the world’s most advanced high fidelity amplifier

Specifications
Output: 10 Watts peak, 5 Watts R.M.S. con-
tinuous
Frequency response: 65 Hz to 100 KHz+1dB
Total harmonic distortion: Less than 1% at full
output.
Load impedance: 3to 15 ohms.
Power gain: 110dB (100.000,000.000 times)

total.

Supply voltage: 8 to 18 volts.
Size: 1 x 0.4 x 0.2 inches.
Sensitivity: 5mV.
input impedance: Adjustable externally up to
2.5 M ohms.

Circuit Description

The first three transistors are used in the pre-amp
and the remaining 10 in the power amplifier.
Class AB output is used with closely controlied
quiescent current which is independent of tem-
perature. Generous negative feedback is used

round both sections and the amplifier is com-.

pletely free from crossover distortion at all supply
voltages, making battery operation eminently
satisfactory.

Applications

Each IC-10 is sold with a very comprehensive
manual giving circuit and wiring diagrams for a
large number of applications in addition to high
fidelity. These include stabilised power supplies,
oscillators, etc. The pre-amp section can be
used as an R.F. or LLF. amplifier without any
additional transistors.

} Please send NAME

‘ e . |aooress
|

|

The Sinclair 1C-10 is the world's. first monolithic integrated circuit high
fidelity power amplifier and pre-amplifier. The circuit itself, a chip of silicon
only a twentieth ‘of an inch square by one hundredth of an inch thick. has
5 watts R.M.S. output (10w. peak). It contains 13 transistors (including two
power types), 2 diodes, 1 zener diode and 18 resistors, formed simultaneously
in the silicon by a series of diffusions. The chip is encapsulated in a solid
plastic package which holds the metal heat sink and connecting pins. This
exciting device is not only more rugged and reliable than any previous
amplifier. it also has considerable performance advantages. The mostimportant
are complete freedom from thermal runaway due to the close thermal coupling
between the output transistors and the bias diodes and very low level of
distortion.

The IC-10 is primarily intended as a full performance high fidelity power and
pre-amplifier. for which application it only requires the addition of such com-
ponents as tone and volume controls and a battery or mains power supply.
However. itis so designed that it may be used simply in many other applications
including car radios, electronic organs, servo amplifiers (it is d.c. coupled
throughout), etc. Once proven, the circuits can be produced with complete
uniformity which enables us to give a full guarantee on every IC-10, knowing
that every unit will work as perfectly as the original and do so for a lifetime.

59/6

SINCLAIR
C 1 with IC-10 manual
- Post free.

B — o == — |
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Q.16 High fidelity loudspeaker

Developed out of the revolutionary and much praised design of 8

the original Sinclair Q.14 comes this more advanced version to

meet the requirements of even greater numbers of high fidelity .

enthusiasts. The Q.16 employs the same well proven acoustic

principles in which a special driver assembly is meticulously
matched to the physical characteristics of the uniquely designed
housing. In reviewing this exclusive Sinclair design, technical
journals have been loud in their praise for it and it comfortably
stands comparison with very much more expensive loudspeakers.

The shape of the Q.16 enables it to be positioned and matched

to its environment to much better effect than 1s the case with

conventionally styled enclosures, and with its improved styling,

the Q.16 presents an entirely new and attractive appearance. A

solid teak surround is used with a special all-over cellular black

foam front chosen as much for its appearance as for its ability to
pass all audio frequencies unimpaired.

The Q.16 is compact and slim and is the ideal shelf-mounted

speaker, and brings genuine high fidelity within reach of every

music lover.

Specifications

Construction: A sealed seamless sound or pressure
chamber is used with internal baffle, all of
materials carefully chosen to ensure freedom
from spurious tone coloration. -~

Loading: Uptol4watts RM.S.

Input impedance: 8 ohms.

Frequency response: From 60 to 16,000Hz, as confirmed.
by independently plotted B & K curve.

Driver unit: Specially designed high compliance unit
having massive ceramic magnet of 11,000
gauss, aluminium speech coil and special
cone suspension. Excellent transient res-
ponseis achieved.

Size and styling: 93 square on face x 43” deep with neat
pedestal base. Black all-over cellular foam
front with natural solid teak surround.

Price: £8 19 6.

Micromatic Britain’s smallest radio

Considerably smaller than an ordinary box of matches, this is a
multi-stage A M. receiver meticulously designed to provide re-
markable standards of selectivity, power and quality. Powerful
A.G.C. is incorporated to counteract fading from distant stations:
bandspread at higher frequencies makes reception of Radio 1
easy at all times. Vernier type tuning plus the directional pro-
perties of the self-contained special ferrite rod aerial makes
station separation very much easier than with many larger sets. Py
The plug-in high fidelity type magnetic earpiece which matches
exactly with the output of the Micromatic provides wonderful
standards of reproduction both for speech and for music. Every-
thing including the batteries is contained within the attractively
designed case. Whether you build your Micromatic or buy it ready
built and tested, you will find 1t as easy to take with you as your
wristwatch, and dependable under the severest listening con-

ditions. >
Specifications -
Size: TH” X 1&” x 37 (46 x 33 x 13mm). b
Weight including 1 0z. (28.35gm) approx. m
batteries- s
Tuning: Medium wave band with bandspread at n

higher frequency end. F
Earpiece: High-fidelity magnetic type. -
Battery Two Mallory Mercury Cells, type R.M. 675, z
requirements: for long working life. T
Case: Black plastic with anodised aluminium

front panel, spun aluminium dial.
Controls Tuning dial, and on/off switching by means

of earpiece plug.
Price: Available in kit form complete with earpiece,

case, instructions and supply of solder in
fitted pack. 49/6.
Ready built, tested and guaranteed. 59/6.

= =
Sinclair Radionics Ltd, 22 Newmarket Road. Cambridge Telephone 0223 52731 EIHQEIEIF
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RADIO & TV COMPONENTS (Acton) Ltd.

21d High Street, Acton, London W3 6NG
Also at 323 Edgware Road, London, W.2
ALL ORDERS BY POST TO OUR ACTON BRANCH
Terms C.W.0. All enquiries S.A.E.

Complete
Steren

This superb stereo system is a real price breakthrough. It comprises the VISCOUNT F.E.T
amplifier on which full cetails are given betow, the famous Garrard SP25 (including teak
veneer base and transparant cover) with diamond cartridge or 2025 TC and the very successful
DUO type 2 speakers.

Measuring 174in x 103im < 63in, the Duo type 2 speakers are beautifully finished in simulated teak
veneer with matching vynar grills. They incorporate a 104in » 6%in drive unit and high frequency
speaker, both of which are cf 3ohms. impedance. The Duo speaker system is also available separately at

£6.6.0 cach plus 15/-P. & P

Complete stereo system £41 plus £2.10.0-P. & P.
With Mk. Il Amplifier and Magnetic Cartridge £45 plus £2.100P. &P.

The Classic| The Vrscount FET. Mk. 1 £145.0 rurcrar

- o

= Simulated teak case High fidelity transistor stereo amplifier employing field effect transistors. With
" ‘his feature and accompanying guaranteed specifications below, the Viscount
£9.|0 F.E.T. vastly surpasses amplifiers costing far more.
Plus P. & P. 7.6 SPECIFICATION
SPECIFICATION Qutput per channel—I0W rms. Controls—6é position selector switch
Sensitivities for 10 watt output Frequency bandwidth 20Hz to 20kHz (3 pos. stereo and 3 pos. mono),
at IKHz into 3 ohms. Tape Head: 3mV (at 31 IdB @ IW. separate vol. controls for left and
i.p.s.) Mag. P.U.: 2mV. Cer.P.U.: 80mV, Tuner: 100mV. Total distortion @ |kHz @ 9W 0-5%. right channels. Bass + 14dB
Aux. 100mV. Tape/Rec. Output. Equalisation for each input sensitivities—CER. P.U. 100mVY 60Hz; Treble (with D.P.S.
input 1s correct to within +2dB (R.LA.A) from 20Hz to 20KHz. into 3M@Q; Tuner 100mV  into onfoff) +12dB @ [DkHz. .

Tone Control Range: Bass: |3dB at 60Hz. Treble: - 14dB at |1SKHz. Total Dis- 100K ; Tape 100mV into 100ka. Tape recording output sockets on

tortion: (for 10 watt output) < 1:5%. Signal Noise: 60dB. . A.C. Mains | Overload Factor—Better_than 26dB. _each channel. o
200-250V. Size |124in long. 4%in deep, 23in high. Built and tested. Sgnal to noise ratio—70dB on all Size 124in x 6in x 2%in in simulated

inputs (with vol. ma teak case. Built and tested.

x).
THE RELIANT Mk. Il Mk. Il (MAG. P.U.) £15.15.0  Post & packing 10/- extra.

Specification same as Mk. 1, but with Spec. on Mag. P.U. 3mV @ lkHz input

SOLID STATE he  following i . Mag, P.U. imped 47xq. Full lised
GENERAL PURPOSE AMPLIFIER | CER. B0 Tuner - ii'?fﬁana"iﬁgs B g e noise
tiom65dB (vol. max.).
£7.5.0 riusp. aP 76 It (sotfmax)
Simulated teak case LIQUIDATED STOCK

SPECIFICATION: Output: 10
watts into a 3 ohms speaker.
inputs: (i) for mike (10mV). Input (2) for
gram. radio (250mV) indivigual bass and treble control.

Transistors: 4 silicon and three germanium.  Mains input: 220/250
volts. Size: 108 4% - 2kin. g TOURISTE MK3

ELEGANT SEVEN Mk. Il caonw oupy | CAR RADIO

7-transistor fully tunable M.W.-L.W. Superhet | ALL TRANSISTOR
portable. Set of parts. Complete with all components.

including ready etched and drilled princed circui 2 . . - 5
—back gprinte)::i for {oolproo’f cogs;:;c:i:r:rcuaz?ﬁg Bzautifully designed to.blend with the interiors of all cars. Permeability tuning

POWER PACK KIT: 9/6 extra. 17d long wave loading coils ensure excellent tracking, sensitivity and
sulectivity on both wave bands. R.F. sensitivity at | MHz is becter than 8
ES,S,O Plus P. & P.7 6. Circuit 26. Free with parts micro volts. Power output into 3 ohm speaker is 3 watts, Pre-aligned I|.F.

module and tuner together with comprehensive instructions gliaran(:evs_
THE DORSET (600mW Output)

success first time. |2 volts negative or positive earth. Size 77 o
7-transistor fully tunable M.W.-L.W. Superhet

"K deep.

r 4. Originally sold completely built for £15.4.6 SET OF PARTS
portable with baby alarm facility. Set of parts. The
latest modulated and pre-alignment techniques makes

Circuit diagram 2,6, free with parts plus 7.6
this simple to build. Sizes: 12 .. 8 = 3in, Speaker, baffle and fixing kit - - » 2 P

MAINS POWER PACK KIT: 9/6 extra. 25/ extra plus 4/- P. & P.
£5.5.0 Plus P. & P. 76. Circuit2/6. Free withparts. l Speaker postage free when ordered with parts
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SOUND 50

SOUND 50 AMPLIFIER AND SPEAKER SYSTEM

The Sound Fifty valve amplifier and speakers
are sturdily constructed with smart housings
and thoroughly tested electronics. They are
designed to last—to withstand the knocks
and bumps of life on the road. Built for the
small and medium sized gig, they are easy to
handle and quick to set up and can be relied
upon to come over with all the quality and
power you need.

Output Power 45 watts R.M.S. (Sine wave drive).
quency response—3db points 30 Hz at 18 KHz. Total di
tortion less than 27, at rated output. Signal to noise ratio:
becter than 60db. Speaker Impedance 3, 8 or 15 ohms.
Bass Control Range 13db at 60 Hz. Treble Control
Range - 12db at 10 KHz. Inputs 4 inputs at 5 mV into 470 K,

Each pair of i inputs controlled by separate volume control. 2
inputs at 200 mV into 470 K,

To protect the output valves, the incorporated fail safe circuit
will enable the amplifier to be used at hall power.

SPEAKERS! Size 20" 20" 10" incorporating Baker’s 12°
heavy duty 25 watt high flux, quality loudspeaker with cast
frame. Cabinets at(ra\:(wely finished in two tone colour
scheme—Black and grey.

COMPLETE SYSTEM £4 5

plus 60/- P. & P.

Amplifier £28.10.0 plus 20/- P. & P.

Speakers each £12.10.0 plus 30/- P. & P.

RADIO & TV COMPONENTS (ACTON) LTD.
Post orders to:—21d High Street, Acton, London W3 6NG

Goods not despatched outside U.K.

Also at 323 Edgware Road, London,
Terms CW.O.

Ww.2
All Enquiries S.A.E.

BATTERY
ELIMINATOR

Plug your Transistor
Radia, Amplitier, Cas-
sette, ete., into the

2o
Y 29/
with cahle and plug for Philins

Causette., 39/6

[IEEI T
\hrough this compact elnnmmn

_dinapprox. 4}V 29/8.

“in
€ 8, 11\ complete

Plus 2, P, & I,

ench,

LONDON SEND 3/-

CRESCENT «.. .

I1 & 40 MAYES ROAD. LOXDON W22 6TL 888 3206
WE HOLD THE LARGEST -STOCK OF RETAIL COMPONENTS IN

MAIL ORDER
OEPT./No. | |
Mayes Rd.
LONDON
N22

ever
pue mnm\ Pl

FOR CATALOGUE AND LISTS

TELETON TYPE NM.33
MAGNETIC CARTRIDGE

Nteren with dimnond styli.
pnpul'\r cartridge now
Tiamond Stylue
il uency, 20-20kHz:
\opn .nt ion, 20dh at 100 H 7.

I Phos 167 & P

Thin
at

1.C. MODULE TYPE BP1010

BW s power amplifier donl pre-amp
data sheet. Fully gnmanteed.

P
M Sbuelair prodnets sare in stock.
with orders,

Complete with

A 1M 1/6 ench.
Please include postage

BRITISH RECORDING TAPE

i the linest quality (al] guavantecd). din 600ft, 8/8 evch,
51in 900t, 10/~ each, 3 for 28/8. 7in 1,2001t, 11/€ each, 3 for 33/-.
inelude 176 on cach order for P. & P.

3 for 24/
Pleasc

200 - Thilz:
Dual flasher E1318:
lamp, 6V 150M/A.
We also stock the riorse code
practice modules in this range.

SOLID STATE BLOCK MODULES
Phone pre-amp E131T: input, 100K gidn, 281h;
max, out, 3V in, 30M/V: power, O\,
Tape pre-amp El 8 above.
Mic. pre-ip E1313, as above.
Power ampliier E1314:  input,
pitin, 20db, 300M/W; power, 9V d.c.
Electronic organ, tone ose. El3
HOM/WS power, 9V current, 15M/A.
tiasher time, 174 secs: power, 6V ewrent,

ll

1000 ohrox:

© tane rer.,
output,
150M 7\

termiualy, wire and tixing hardware,
LW

- EM! SET 850

A cotaplete speaker systein IN KIT FORM. We supply

amioslern styled teak finish cabinet with black frant .
Overaildimensions: 14in © 9in  9in. Madetoa very
high standard. A 61in EMI woofer. A 3in tweeter.
\ crosgover nmetwork. .Acoustic wadding. Outout
Mpecification: Max. power,
imp 8-15 ohms.

9 Gns.

Fuged

SOM/A,

standiard  and

smadl size:

frequeney. 6320k Hz:

Kit price Plus 7/6 p. & P,

AL at 25/= vy voup

PSYCHEDEL!IC LIGHT CONTROL UNIT
Three  Channel: Bigs - Middle- -Treble.
chanuel his its own <ensitivity control. Just

- the input of this um( to the loulspesker terminal

v amplifier, auk cannect three 250V up to 300W

10024,

IMPORTED PANEL METERS

K A-38C

12in 1fin. 20ud, e
50014, 1/MA, 5M/A KA-65C 3iin  dlin. 300\,
® eter m/\ 300V, Al af = wmeter 500,,\ IM/A. AN at

I6 l‘Iu: I'. I6 Plu: lPﬁ

10W

2 Jamps to the outpnt terminals of the unit, aml vou
3| 7 produce w fascinating cound-light disphay. (AN
L Zuarituteed) £18,10,0. Flus 5/6 P & P
If you require nmore inforination please send ¥. A K.

CRESCENT CASSETTES

Fop quality cassettes at unbeatable prices {complete with

LOW VOLTAGE
AMPLIFIER

9, transistor
plete with volwne control, is
suitable for 9V d

over.
for use.
450.

amplifier e

Privsary

Recondary
at 1. This transformer
ig niade to a very high

2in

2in. |2I6n

MAINS TRANSFORMER

230V,
220V

i a
2in

Plus 3/
L& P

EM1 LOUDSPEAKER 450

13in -
22 in tweeters and cross-
All wired and ready
This ever-popular
In 3 8-15 ohm imp.

5[ v i v sov

8in -

at
a3y

iwo

STEREO HEADSET

o ae

unlard storage ease): CHRO 7/8. €00 12/8. C120 17/6, | supplies.  Will give ahont uhi impedanee, complete with plag and 5it
Plus 1/- £, x P. IW ot 8 ohin output, Jeadd. A very comfortable phone set. Listen (o
] With hirh 1MP input this§ stereo without noise interrupting the pllen.sure.
it 5 g Wonderful vl Plug 4/~ P. & P.
HIGH QUALITY IMPORTED HEADPHONES R j& e
1,006 per phone . 15/11 TTC ete., amplifier. : ) STEREO JUNCTION BOX
2,000 per phone . . Few anly at 35 o Plun 2/6 Fur stereo :unphﬂgrs withou€ stereo jack socket
Flus 2/ P. & P. per pair. G1105 [- B /= Pla1BP. &P
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Your first day
on Television

hth January 1971

This is your opportunity to train

as a television and radio
engineer on our full-time
== 2 year College Diploma Course.
That is the way to get into a

rapidly growing industry with
a tremendous demand for

skilled technicians. You will be
given theoretical and practical
instruction on colour

television receivers, following a
syllabus specially designed

to cover the new City and

94

Guilds Radio, Television
and Electronic
Technicians’ Course.

Minimum entrance
requirements are Senior
Cambridge or ‘O’ Level,

or equivalent in
Mathematics and
English.

Complete the coupon
below and we will
send you the details
about training for
an exciting, new
§ career.

R,

| [ [[[]] 7V
To: The Pembridge College of
Electronics, (Dept. PE7 ), ]
34a Hereford Road, London, .
W2 5AJ.

Please send, without obligation, details
‘ of the Full-time Course n Radio,

l Television and Electronics.

J NAME
2| ADDRESS

~ 4ASEEEEEENEEEEN

opreve e
= = ——Iﬂ\_—:—.—.
) I® °

§

'.IIII

0

YATES ELECTRONICS

(FLITWICK) LTD.

RESISTORS

High stability carbon film. Very low noise. 0-5W 5% 47Q
to 22MQ 2-5d each, 100+ 2d each, 0-5W 10% 470 to
10M(Q) 2d each, 1004 1-75d each. Quantity price applies for
any selection. Ignore fractions on total order.

DEVELOPMENT PACK

0-5 watt 5%, resistors 5 off each value 4.7Q o 1MQ

325 resistors EI2 series 50/-.

650 resistors E24 series 100/-.

4 WATT WIRE WOUND RESISTORS 1/6 each.
10% 1-0, 18,27, 33, 3-9, 47, 56, 68, 82 ohms.

5% 10, 15, 20, 25, 39, 50, 100, 200 ohms.

MULLARD POLYESTER CAPACITORS 10%,.
400V: 0-001xF, 0-00154F, 0-00224F, 0-0033uF, 0-0047.F, 6éd.
0-0068uF, 0-01 1F, 0-015;F, 0-022F, 0-033.F, 7d. 0-047.F, 9d.
0-068.F, O-11F, 10d.

160V: 0-01uF, 0-0154F, 0-022uF, 0-0334F 0-047 «F, 0-068,:F, 7d.

O 14F, 9d. 0-154F, 0-224F, 10d. 0-33:F, 1/3.  0-47u4F, /6.
0-681F, 2/3. 1-0uF, 2/6.
250V: P.C. mounting miniature ' 20%: 0-01.F, 0-0154F,

0-022F, Td. 0-0334F, 0-047F 0-068.F, 8d. 0-1,F, 9d.
0-154F, 0-22uF, 1/-. 0-33xF, 1/4.

MYLAR FILM CAPACITORS

100V: 0-001uF, 0-002/F, 0-005.F, 0-01,F, 0-02/F, éd. 0-054F,
0-1uF, 8d. 0-24F, 1/-.

CAPACITOR DEVELOPMENT PACK

Selection of ceramic and polyester capacitors 100pF to 1-04F.
Total 100 capacitors, £2.18.0.

MINIATURE ELECTROLYTIC CAPACITORS

50uF 6v | 16uF 10V | 10uF 12V | 40uF 16V | 16uF 40V

100uF 6v | 64uF 10V | 16uF 12v | 6-4uF 25V | SouF 40V

200uF 6V | 125uF 10V | SOuF 12V | 25uF 25V | 25uF 64V

320iF 6v | 200nF 10v | ToouF 12V | 8iF 40V | 10pF 64V
1/- each

2504F 12V, 100xF 40V 1/6. 1000/F 25 volt §/-. 25004F

25V 9/-.  500xF 50 volts 5/-.  1000xF 50 volt 8/-.

CERAMIC DISC CAPACITORS

100pF, 150pF, 230pF, 270pF, 330pF, 470pF, S60pF, 680pF,
1000pF, 2000pF, S000pF, 10,000pF, 5d each.

GANGED STEREO POTENTIOMETERS

L watt carbon track 5kQ -5k to IMQ +IMQ log or linear
8/- each.

SKELETON PRE-SET POTENTIOMETERS

Linear: 100, 250, 500 ohms and decades to 5M ohm 20%,

<250kQ, 30%,  250kQ. Horizontal or vertical P.C.

mounting (0-1 matrix).

Miniature 0-3 watt |/- each.

Sub-miniature 0-1 watt 10d each.

TRANSISTORS
ACI126 4/ AFII7 3/6 BFYSI 3/9 2N3055 14/6
ACI27 4/ BCI07 3/- BFY52 4/6 2N3703 3/3
ACI28 4/ BC108 2/% BSYS6 6/ 2N3705 3/6
ADI40 8/ BCI109 3/ BSX21 5/- 2N37H1 3/3
AF115 3/6 BFYSO 4/6 2N2926 2/6 ORPI2Z 9/6

DIODES—OA85, OA91, OA202, 1/6 each
ZENER DIODE

400mW 5% 3-3V to 33V 3/6
SILICON RECTIFIERS
IN4001 SOV 1A /6

IN4002 100V IA 2/

IN4006 800V IA 3/
IN4007 1000V 1A 3/3

IN4003 200V IA  2/3 BY124 100V $A  1/6
IN4004 400V IA  1/6 BYZIO 800V 6A T/
IN4005 600V 1A 2/9 BYZ!3 200V 6A 4/
VEROBOARD

0-15 [«B 0-15 01

Macrix Matrix

24 % 33 3/3 3/9 17 < 3% (plain}) 10/6
24 %5 4/ 4/6 17 x 2% (plain) 7/6
3332 4/ 4/6 24 x5 (plain) 3/6
34 x5S 5/3 5/3 24 % 3% (plain) 3/-
17 %33 15/ Pin insertion tool 9/6 9/6
17 x2% /6 Spot face cutter 7/6 7/6
17 x5 (plain} 15/~ Pkt. 36 pins 3/- 3/~
ROTARY SWITCHES
IP12W, 2P6W, 3P4W, 4P3W, 4/6.
JACK PLUGS AND SOCKETS
Standard Screened 3/6 2:5mm Insulated 1/6
Standard Insulated  2/9 3-5mm Insulated  1/6
Stereo  Screened 7/ 3-5mm Screened  2/6
Standard Sockets 3/- 2-5mm Socket 1/6
Stereo  Sockets 3/6 3-5mm Socket 1/6

C.W.O. please. |/6 post and packing on orders under £i.
Export Enquiries welcome

8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD
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TYPE 13A DOUBLE BEAM
; OSCILLOSCOPES
An excellent general purpose
D/B  oscilloscope, T.B. <
| ¢/e-766KHz. Bamlwidth &5
MHz. Sensltivity 38mV/CM,
Operating v ge 07110/
200/260V e Supplied in
| excellent working condition.
£22.10.0,

Carriage 30/-.

AVO CT4TMA MULTIMETER
Battery operated, fully transistorlsed.
Bensitivity 100mQ/v. Measurea AC/DC
Yoltages 12mV to 1,200v. AC/DC Current
12uA to 1.2 Amp. Resfstance 12 ohm to
120 mQ HF, VHF, UHF, Voltage with
multiplier 4v to 400v up to 50 Mc’s, 40mV to
V up to 1,000 Mcfs. Offered in perfect
condition. £55 each. Carr. 10/-.

CRYSTAL CALIBRATORS No. 0

8mall portable crystal
controlled wavemeter.
8ize 77 71" 4", Fre-
quency range 500 Kcja.
10 Mc/s (up to 30 Mc/s
on  harmonics).  Cali-
brated dial. Power re.
quireinents 300 V.D.C.
J5SmA and 12 V.D.C.
*.34. KExcellent con-
dition. 89/8. Carr. 7/6.

TAPE CASSETTES
Top quadity in plastic library boxes.

C60 60 min 8/8 3 for 24/8

€90 90 min  12/8 3 for 36/

C120 120 min 18/ 3 for 43/8
Uagsette Head Cleaner 11/8, All Post Fatia.

CLASS D WAVEMETERS

A crystal controlled hetero-

dyne frequency neter
covering 1-7-8 Mc/s.
Operation  on 6V d.c.
Ideal for amateur use.

. 7/6,
or brand new with acces-
sories. £7.19.8. Carr. 7/6.

B.C. 221 FREQUENCY METERS

latest releave 126kHz to 20MHes.  Excellent
condition. Fuily tested and checked and
complete with calibrator charts.

227.10.0. eich, Carr. 10/-.

AM/FM SIGNAL GENERATORS

Oscillator Test No.
2, A high quality
precigion instru-
ment made for the
ministry by Airmec.
Frequency  cover-
age 20-80Me/s. AM
CW./FM. Incor-
on dial, level meter, precision

porates prec!

attenuator 1aV-100mV. Operation from
12V d.e. or 0/110/200/250V a.c. Size
12:84 < 0in. Suppliel in brand new
condition vomplete with all connectors
fully tested. 245. Carr. 20/-.
AVO CT.38 ELECTRONIC
MULTIMETERS

High quality 97 range instrunmient which
measures a.c. and d.c. Voltage. Current,
Resistance and Power Output Ranges d.c.
volts 250mV-10,000V (10 megQ-110 megfl
input). D.c. current 10uA Ohmas.
0-1,000 megQ a.c. volt 100m 50V (with
R.F. measuring head up to 260MHz) a.c.
current 10uA-25A. Power output 50 micro-
watts-5 watts. Operation 0/110/200/250V a.c.
Supplied in perfect condition complete with
circuit lead and R.F. probe. £25. Carr. 15/-.

ADMIRALTY B40 RECEIVERS

High quality 10 valve
N b receiver manufictured by
[L“A) Murphy. Coverage in 5

| hands 650 KHz-30 MHz.
|" 1.F. 506/K Hz. Incorporates
2 R.F. and 3 LF. stages,
bandpass tilter, noise
limiter, crystal controlled

.F.O0. ator ILF. out-

= put, etc. Built-in speaker,
vutput for phones, Operation 150/230V a.c.
Nize 19] /13! < 16in. Weight 1141b. Offered
in good working condition. £22.10.0. Carr.
30/-. With circuit diagrams. Also available
B41 L.F. version of above. 13KHz-700K Hz,
£17.10.0. Carr. 30/-,

T0-2 PORTABLE 0SCILLOSCOPE

A general purpose low
cost  economy osacillo-
scope for everyday use.
Y amp. Bandwidth
2 CP8-1 MHZ.
imp. 2 meg) 26 P.F.
Illuminated scale.
tube. 115 - 180 .
230mm. Weigbt  8Ib.

220/240 V a.c. Bupplied 25 WATT. 10/25/50/100/2:

brand new with hand- 50 WATT. 10/25/50/100/2.

hook. £22.10.0, Carr, 10'-, 100 WATT, 1/5/10/25/50/100/250/500/1,000 or 3500 ohimns, 27/8.
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USED
®

EXTENSIVELY BY

DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.
LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN
STOCK @ OTHER RANGES TO ORDER

EW] PANEL METERS

INDUSTRY, GOVERNMENT

NEW ‘‘SEW’

‘CLEAR PLASTIC METERS

TYPE SW. 100
100 x 80 mm

' DESIGNS'!
BAKELITE PANEL METERS

TYPE S-80
80 mm
square fronts

A d.c.
300V ace. ...
VU Meter ...

500,04 . o 8718
‘*SEW'" CLEAR PLASTIC METERS
Type MR.85P. 4lin 4jin fronts. Type MR.38P. 1 21/32in square Ironts.
10mA . 52/~ 150mA
S0mA 200mA
100mA <82/ | g emsemsn 9| o004
500miA : d;;ﬂm . 500m.A
5 750mA
M ,v-, 1A, ..
i
-
SOUA ... 50uA ........
50-0-30A 50-0-500:4 .
100pA ... ... 1004 ..
100-0-100uA .. 62 100-0-100 /
200uA ... .. 200uA ..

WA ... .. 88
500-0-500uA .. 52/-
ImA ..., 52/

30A ac.*

Type MR.52P. 24in square fronts.
504 . a2/- i 10Vle .. 40/-
50-0-50, 52/- | 20V d .. 40/-
100uA ... 52/- 50V d.c .. 40/-
1006-0-1004 - 47/8 300V d .. 40/-
500uA ... 45/-  15Va .. 40/-
Ima 0/- | s00vae L1l 40/
bmA .. 40/- 8 Meter lmA . 42/-
10mA . 40/- | VU Meter ... 82/~
50maA .. 40/- a.c.® . 40/-
100mA .. 40/-
500mA .. 40/-
1A .. 40/-

SALL. L 40/~ 30A a.c.*

Type MR.85P. 3%in < 3iin fronts.
50uA ... 20V dee. ... .. 42
50-0-501 . B0V d.c . 42/-
100uA ....... 160V d.c . 42/-
100-0-1004A .. : |42/
5004 ....... .
500-0-500..4 . .
hinA .

SmA
1A
50mA
100mA

500mA
1

*MOVING IRON —
ALL OTHERS MOVING COIL
Please add postage

S500uA .. . 80,
500-0-5000. .
ImAa ... 27,
1-0-1mA.
2mA
SmaA
10mA
SomA
50mA
100m A

VU meter .. ..

Type MR.45P. 2in square fronts.
54

K neter 1n
VU meter
1A a

500mA
Jdo oo o

‘““SEW' BAKELITE
PANEL METERS

Type MR 85. 3tin square fronts.
S00mA o
1

50mA . ...... 35
100mA ... 35/-
.'_)U;LA_ ........

EDGWISE METERS *;g;,‘";?\“if-_‘; 47/8
Type PE.70. 3 17/3%in 1 15/3%in 2o 100-0-100 o478
deep. 200N .. V1 eter ... 85/-
Send for illustrated brochure — Discounts for Quantities

PO

High quality ecramic construction.
enamel. Heavy duty brush wiper.

R RHEO

‘Windings embedded in vitreous
Continuous rating.
ex-stock Single hole fixing, }in. dia. shafts. Bulk quantities available.
/500/1,000/1,500/2,500 or 5,000 ohms,
0/500/1,000/2,500 or 5,000 ohms, 21

TS

Wide range
146. I
P&

P& P16,

APk

FTC-401
TRANSISTOR
TESTER

Full capabilities for measuring
A, B and ICO, npn or pnp,
Equally adaptable for check-
ing diodes. Supplied complete
with instructions, battery and
leads, £6,19.8, P. & P, 3/-.

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
#20, Carr. 16/-.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE
A new portable
bridge offering ex-
cellent range and
accuracy " at low
cost. Ranges: R,
10-111
6§ Ranges

ges -29%,, C.
£1110mFd. 6
Ranges 1-29%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges - 19. Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA,
Meter indication. Attractive 2 tone metal
casc, Size 7i .5 2in. 220, P. & P. §/-.

COSSOR 1049 DOUBLE BEAM

OSCILLOSCOPES
D.c. coupled. Band width 1ke/s. Perfect
order. £25. Carr. 30/-.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-
ing 120 ke/s-260
Mc/s on 6 bands.
Direclly calibrated
varizble R,F. at-
tenuator. Operation
200/240V a.c.
Brand new with in-
atriretions. £15,0,0,
P& 76 RAE.
for details.
LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
IFrequency 0-20 Kce's on 2 ranges. Qutput
500 or 5k. Operation 200/250V. A,C.
Supplicdl in peifect order. £12,10.0. Carr.
10/-.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

sine: 20¢'s  to
200 ke's on 4
bands. Square:
20c/s to 30 ke/s.
Output  iniped-
ance 5,000 ohms.
200/250V.  A.C.
Supplied brand
new and guaran-
teed with instruc-
£16.10.0, Carr. 7/6.

MARCONI TF885 VIDEO
OSCILLATORS

- 0-3MHz. Sine Square Wave. £45, Carr. 20/-.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2pF-2,000 mid

2 ohms-200
megohms.  Also
checks impe-
dance, turoe
ratio, insula-

tion,  200/250V

a.c. |
Brand New £17.10.0.§
Carr. 7/6.

MARCONI TF195M BEAT

FREQUENCY OSCILLATORS
0-40KHz. 820. Carr. 30/-.

ADVANCE TEST EQUIPMENT
Braod new and boxed in original sealed cartons.
J1B.AUDIOSIGNALGENERATOR.
15 c/s to 50 Kc/s. Bine wave. Output 600
obma or 5 ohms. £30.0.0,
VM79, UEF MILLIVOLT METER.
100 Kc/s to 1,000 Mc/s. a.c. 10 mV to 3V,
D.c. 10 mV to 3V. Current 0-01 A to 0-3
mA. Resistance 1 obhm to 10 megohm.
£5.0.0.
TT18. TRANSISTOR TESTER. Full range of
facilities for testing PNP or NPN transistors
in or out of circuit. 237.10.0,
Carriage 10/- per item.

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

Also see next two pages
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SEMI-CONDUCTORS/ VALVES B & 14tk [ LA A5
%
TRANSISTORS VALVES 33%5% OR MORE 2 |
1/6.ACI128 4/- BRY3R 4/6|1L4 2/8 25L6
51/5 Ag}sg 4610 sn:'g-.- a/8|1R5 7/-25Z4 SEND SAE FOR
AC176 Jj-|BNYSL 66 [IN5 8/-|26Z5
2/6/ACI8T  12/6{BRYd6  1¥/-[IT4 4/6(25Z6 DISCOUNT PR|CE I_ISTS
3/. ACI\HH Z/e BNYU5A  2/8|1U4 6/-|30C15
/8|ACY17 /8|BY100  §/6{1U5 9/6/30C17
4-|ACYIN  §/-[BYI24 8/-| OAY 6/830C18 AND PACKAGE OFFERS!
4/6/ACY1Y  §/-BY126 a/-| OB 6/6/30K'5
1/9|ACY20  5/-[BY127.  4/6|0Z4 6/=|30FL1
a/8lacy21  5/-lBYZ10  v/-|OLA 2/8|30FL12
4/-(ACY22  4-lBYZ11  6/8|2D21 /8|30FL14
§/-ACY28  4/=[BYZI2  6/-|3Q4 8/-|30L15
4/-lACY40  4/-|BYZ13  b/-|384 7/=130L17
7/6|AD140 8/-|MJ 480 1v/6(3V4 8/-|30P12
§/-{AD149  11/8iMJ481  20/-|5R4 11/-[30P19
6/-|AD161 7/3 MPF102  3/6[5U4 6/=|30PL1
-[AD162  7/8lMPF103  7/8{5V4 8/-|30PL13
S-ARIE  omerios  vie|oYs o/-[30pL1 1025 stereo  £7.19.6  SLT2B 224190
/. / 78 IR 4 s
4/8/AF115 /- b 2/8/35L6 2025T/C stereo £8.17.8 AP 216.19.8
8- AP1I6 5/~ 15/-[35W4 40 MKII stereo £8.8.0 8L76 225.19.8
AAF11T Bi- a/-|3524 3000 stereo £9.19.6 SL75B  227.19.8
SAFLE 1208 2163525 8P25 MKII £10.19.6  SLO6B  £37.10.0
2/8/AF119 s /-|50B5 8L55 £11.12.6 A70/11 £11.19.6
NN 11815008 SL6sB £14.10.6 £25. 0.0
A Tof Carriage 7/6 extra each item.
3/~ AF126 4/- /3180
8/6|AF127  4/- 4/6/85A2 TEAK PLINTHS AND PERSPEX COVERS
gAFIy & e ?335 1. For SP25, 8L85, SL55, 3000, 2025T/C, 2026, 1000. £4.10.0
8/~ 'u‘léo 10/; J B 9. For AP75, SL75, SL95. 45.19.6
4/6 ‘\F}S] s/a 5/‘ 5146 8. For SP25 etc. to operate with lid in place £5.19.8
5/8) DI/- u/i‘.«zsl Carriage 7/6 extra each type. . Full range of Garrard accessories available.
o §olbAro: HALF PRICE OFFER! SPECIAL OFFERS!
- - !

g/g 258 DALy SINCLAIR STEREO 25 Garrard  SP25/11 fitted  Goldring G800
4/8|ASZ17 sfa NKT773 5/-|8BQ7A /8| DF96 cartridge and wooden plinth and plastic
5/-AUY10  80/-|NKT10439 7/6|8BR7 17/+|DKY1 %olw;;r.P’ligtal list price £35.

¢ 5 8BRS . DK92 ICE #20.19.6, Carr. 10/-,
5/-|BAY31  1/8/0AD 2/6 18/-|DK9 GOLDRING GL69/2 fitted Goldring G800
6/-|BC107  8/- 0AL0 2/6{6BW6 18- DK9G tige complete with-de huxe buse and
$riBcion  3/-|oat7 Tig[6BW7  13/8lDLy2 Al 12 8
§-[BC100 3-|oao 1/8|6B76 8/61DLO4 g)cer. Total Il;tagrlce £50,16.0.

S it =g A + SR PRICE , Carr, 20/-.
5/-\BC113 5/8/0ATY 1/9|6C4 6/-|DL96
8/6/BC116  12/6|0A81 1/8{6CD6 23/-| DM70 Hi-Fi solid state pre-amplifier and control
8/6/BC125 11/-|OAB5 1/8]6CLS 10/-|DY88 unit incorporating treble, bass, volume and
VA0 118 g(l;‘\lM }gg l;:;&(‘:( balance controls. Switched inpdut éor &ui SINCLAIR EQUIPMENT
1/8(0r 3 (magnetic and ceramic), mike and ra jo. Wil 9 .
118|6F66 5/-|E180F e abo mead Operates fram 9V-12V | Frotect £6. P;‘fe‘f:ﬁfp""eﬁb‘ i,ff,‘;;"“,':,‘,‘,‘,‘,f;'
2/~ |6F13 7/-|[EABCBO battery (20V max. 7:5mA), Frequency £19.0.0, Carr. 7/6 or
1/-|6F14 12/-|EAF42 response 25Hz-30kHz+ 1dB, Noise level With PZ6 power supply
3/6 61“16 11/~|EBY1 better than —50d B on all inputs. Principaily - 291, Carr. 7/6. 2 % 250'
8/6|6F18 8/-|EBC41 designed for use with Z12 Amplifier but full] NESES 'Eh‘ amplifier, stereo 60 pre-
15/-|6F23 15/8 EBC‘BI instructions are supplied to enable it to be [ L, amp. PZ8 power supply,
10/-|6H6 3/-|EBFB0 used with any amplifier, Size 64" - 2} x 24" B bnaeh 221100, Carr. 7/6.
10/-|6J4 DIG‘EBF% overall plus knobs. Brushed and polished Fﬁ NS Transtormer for PZS,
11/6(6J5 i 4/- EBF8Y ajuminium front panel with matching knoba. 59/8 extra. Add to any
10/ |6J5GT 8/-|[EBL21 Supplied brand new and guaranteed, with|of the above £4.17.6, for active filter unit
8/6 63('; g/g Eggg full instructions. and £186 for a pair of Q18 speakers.
10/- 6}(‘8(' 0/ SCCAO Original price £9.19.G All other Sinclair products in stock. 2,000
1%//6 Gm(,',r 95. BCCR4 OUR PRICE 989/6. P. & P.3/- :Toplgler, 172% Carr. 7/6. Neoteric amplifier,
b i = , Carr. 7/6.
12/g|6LD20  8/8{ECC8S TELETON SAQ203E
4/8]6Q7 7/8|ECC88 Q
5)- g;:‘/ z/- gcpg({ STEREO AMPLIFIER Y TRANSISTORISED FM TUNER *
;//a e (5 ECE : Nolid state, 10W 2{10;}“&%}‘81335
88K T per channel music TUNER, SIZE
3/-)gar7 power. 6W r.n.e, O‘IL\; 6 4 m
23//& 68N 7 2 Inpute for mag, 3 LF Ast;&e’:
org 8807 8/-|ECHK1 G, AT, (T, \ Double tuned dis-
rod ] 12/8|ECH83 arr. 7/6. crimlnator. Ample
8- 2:'21T g//(-l ggkgq output to feed most
3 H | g amplifiera. Operate:
453 6X4 5/- ECL#3 ECHO HS-606 STEREO on 9V battery. Coverage 88-108 MHz.pRewd;'
g | 0X50 5/6/ECLS6 HEADPHONES built ready for use. Fantastic value for
48 8X5GT 5/8|EF37A Womnderfully com+|money. £6.2.8. P. & P. 2/6. Rtereo multiplex
4 10C2 10/+|EF3y fortable. Light- | adaptors 89/8.
4- 10Fl‘ 18/- EF40 weight adjustable
o ig};i-j gf- g;:l) 1124//6 ccn 3 vinyl headband.
-|EFa2 - - 6it. e a
8/-112aT6 5/-|EF80 5-|UCF80  10/6 Q:'e'ren C;fclﬁ 1)1“\:;?
oN390s 7/ BE19S 68/8| 10417 4,-[EF85 2 UCH21  11/- 95-17,000 cps. §
IN3904 7). /BE200 6/6112aU7  5/.|EF86 g/6UCH 13/ ohm imp.  87/8
IN3905  7/8|BE224 4/8|112AX7 8/ EF89 8,8/UCHST  8j6 P. & P26 '
IN390R  7/8|Dr22d 8/-(12AV6  6/-|[EF91 4/8/UCLE2  7/-
I BF244 8/-| 19BAG 8/8/EF92 7/6/UCL8S  12/-
g/g 12BE6  6/8|EF183 8/6 UF41 10/-
/8|12BH7  6/6/EF184 7/- UF80 78 | HOSIDEN DHO04S 2-WAY STEREO
12/6/19AQ5 8/6 EHY0 8/~'U K85 8/- HEADSETS
I
q N J e tains  a 2lin woofer|Our lutest edition giving full details of o
122 gg]};i gg;* gﬂl, 11/6 {‘LM 8/8 aml  a  lin  twceter. |comprehensive range of HI-FIEQUIPMENT
8/8| 2003 R /'111/ Y4l 8/- Buailt v hwllvidual | COMPONENTS, TEST EQUIPMENT and
10 ook 20/- e g/» {Y\Ho 8 fevel controls, 80 imp.|COMMUNICATIONS EQUIPMENT. FREE
: 101 | 20ps 20;— hr s/i vﬁlo-’»/w 6/[0 23-18,000¢/s. with | DISCOUNT COUPONS VALUE 10/-. 248
N9 3 e s g ; 150/30 5/ cable and etereo plug. |pages, fully illustrated and detailing
SN5354 578 BFY;O 2/ £5.19.6. P. & P.2/6, thousands of itetns at bargain prices,
2,5153;55 /8|5 by 3. ZENER DIODES
28102 v 3/3| 400w, (3-3 to 33V) 8/- E
28103 3/8] 1-5 watt (2-4 to 200V) 4/~ AMERICAN TAPE SEND
28104 8/9] 10 watt (3-9 to 100V) §/- First grade quality American tapes. Brand
40250 4. new  Discount on quantitics. NOW—
40361 49 3in. 2251t. L.I'. acctate 3/6
40362 8- THYRISTORS giiin-ogg?tﬂ-g‘il’-ll"{} . 1% ONLY
AC107 2/8( 14: 50P1V, §/-; 100PIV, 5/6; 2 ' 78 | o ofilL QI oo
aCi26  4/BBY27 | ol PGP LY, 96, 3A: SOPIY, 8/0) | Sin- O0UML L.P. acetite. 10
AC127  5-IBSY28  3/6ITIN46 i 2001V, 8f~; J00PLV, 9)-; | Sin- 12000t DI, mylar Hh 7/6
400PIV, 10/-. 5A: 106PIV, 11j-; 200p1v, | SHm- 13000 [T eetate 152
SEND SAE FOR FULL LISTS | i 0y A .. toepiv, Ipjg, | Biin LBOOIL DL v 22/8 P.&P
iogmv, 13/-; 300P1V, 14/-; 400PIV, 18/8. | 53iy" 5'4001t. L.P. mylar . 39/6 . .
DISCOUNTS: 00A: 360P1V, 50/-; 400P1V, 66/-. 7in, 1,200ft, std. acetate 12/6'
10% on 12 + any one type. 7in. 1,800ft. L.P. acetatc . 16/- i/6
16% on 25 + any one type. TRIACS o T L (I o 52;’
v oy . P, myld —
l;rse Qlfmtily discounts on application. HC41A 100PIV 6A, 19/8; SC41B 6A 200P1V, | 7in. 3,800ft. T.P. myy-lur 00,00 .. 45
ostage: Semi-Conductors 1/6. Valves 3/-. £2/-; SC41D 400P1V 64, 27/6. Postage 2/-, Over £3 post paid. i

< See previous page @ G.W. SMITH & CO. (RADIO) LTD. @ See opposite page =
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RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPES
0MHz Pass Band. Separate Y1, Y2 ampli-
fiers. Calibrated triggered sweep from

0-2usee to 100maec/crm.
Supplied complete with all accessories aml
instructions, £87, Carr. paid.

MARCONI CT44/
TF956 AF
ABSORPTION
WATTMETER

1 gywatt to 6
280. Carr, 20;-.

watts,

E
RESISTANCE
ATTENUATOR
Variable range
0-111dB.  Con-
nections. Un-
balapced T and Brulge T.
600 range (0-1dB .. 10) 4+
+ 10 + 20 4 30 4 404B.
d.e. to 200kHz  (—3dB). Accurac,
0-08dB.  +indication dB < 0-01. Max

mum input less than 4W (50V). Duilt in
400} load resistance with internal/external
switch. DBrand new £27.10.0. P. & P. 5/-.

BELCO AF-5A
SOLID STATE SINE SQUARE
WAVE CR. OSCILLATOR

King
18- "00 000}{7
8quare
18-560,000Hz.
QOutput max
+10dB (10k Q).
Operation
internal
batterijes.
Attractive two-tone case 7Qin x bin
Price £17,10.0 Carr. 3/6.

TE-16A  Transistorised
Signal Generator. & ranges
400 kHz-30 mHz. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
53~ 5} «<31§. Complete
with instructions and
leads. £7.19.8. P.& P. 4/-.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
ableinstrument.Sine 1Hz
to 100kHz. Bquare 20Hz
to 20kHz. Output max.
+10dB (10k1). Opera-
tlon 220/240V a.c. Size

2in.

216mm 150mm <
1200m.

Price 227100, Carr.
/-

T.E.40

HIGH SENSITIVITY
A.C, VOLTMETER
. input 10 mngos:'
01 / -003 /1 /-3¢ /
3 / 10 /30 7 100 / JOO\'.

4c/s.-1-2Mc/s.
Declbels —40 to +50dB.
Supplied brand new
complete with leads '\nd
instructions. Opera
230V a.c. £17.10,0. (.arr 5/-.

TE-65 VALVE VOLTMETER
High quality instrunient
with 28 ranges. D.c. volts
1-5-1,500V. volte
1-53-1,800Y.  Reaistance
up to 1,000 megohms,
2120/240V a.c. operation.
mplete with probe and
instructions.  £17,10.0.
P. & P 6/-. Additional
Bl Probes 'nall.Lble R.F
g 42/8. V. 50/-.
AUTO 7 RANSFORMERS
0/115/230v. Step up or step down.

shrouded.
160 W. £228, P. & I 3,6

300 W,

Fully

1,500 W. 28119.6, P. & P.
7,500 W, £15.10.0, . & P. =

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

(A)mp:mt and panel mount.
Ideal for contrel of
© lamps, drills, electrical
appliances, etc. Input

230/240V a.c. Output con-
tinuously variable from
20V to 230V,
\(0delMR2306 B5A 68 < 46
< 43mm, £8.7.6. Model
Mll"alo 104 90 68
60mn, !ll 19,8 Postage 2/6.

Practical Electronics

TECH PT-34, 1,000
0.P.V. 0/10/50/250/
500/1,000V a.c. ang
«I c. 0/1/]00/500mA

.e.0/100K. 39/8. P.

IODEL TE-200. 20,000

O.P.V. Mirror scale, over-
load protection. 0/5/25/
125/1,000V  d.c. 0/10/50/
250/1,000V  w.c. 0/50uAf
250MA. 0/60K/6  meg.
—20 to @62dB, 78/.. P. & P. 3/-.

MODEL TE-70. 30,000
O.P.V,  0/3/15/60/300/
600/1,200V d.c. 0/6/30/
120/600/1,200V a.c. 0/
30uA/3/30/300mA. 0/
lﬁK/l"ﬂK/l -6M/i6 mey.
3.

25.100. P & P,

TMK MODEL TW-50K. 16

ranges, mirror scale. 50K/
Volt d.c. 5K/Voita.e D.c.
volts: 0-125, 0- 15, :

5,10, 25, 50, 1
LODOY. A.c. volts: 1°5, 3,
10, 25, 50, 125, ’50 500, 1,000V, o
Lurrent 25, 50u , 50, 250,
b500mA, 5, I(H Reslstance 10K
1 meg., 10 meg. Decibels: 20 to

+81-54B. £8.17.6. P. & P. 3/4.

TE-800 20,0000 /VOLT
GIANT MULTIMETER.
Mirror scale and overload
protection. 6in full view
meter. 2 colour scale. 0f
25 /10 250 / 1,000 /
0/25/12- 5/10/60/"60/1 000/
0/502¢A/110/100/500mA/10A
200K/20 meg. ohmi.  £15.0.0.

MODEL 5025. ‘57
ranges, giant biin
meter, polarity
reverse switch. Hen-
sitivity:  50K/Volt
de. BK/Volt a.e.
D.c. Vulte: 0-125, 0-25, 1-25, 5, 10, 235, 50,
125, 250, 500, 1000\' A.c. Volte: 1-5, 3, 6,
10, 25, 50, 125, 250, 500, 1,000 <
current: 25, 50us, 25, 5, 25, 50,
500mA, 3, 10A. Resistance:
100K, 1 meg, 10 meg. Decibels:
+85&1B £212.10.0. P. & P. 3/6.

0,
. 10K,
220 to

MULTIMETERS /or EVERY purpose/

HONOR TE.10A. 20hQ/
Volt, 5/25/60/250{500/
2,600V d.c. 10/50/100/500/

1,000V a.c. 0/B0uA/2-5mA;
250mA dJd.c. 0/6K/6 meg.
20

ohm. 224B. .
]0 0, 100 mfd. 0-100-0-1 mifd. 89/0 1
30,000

MODEL TE-300,
*O.P.V. Mirror scale, over-
load protection 0/0-6/3/15/ °,
60/300/1,200V" d.c. 0/6/30/
120/600/1,200V  a.c. o/
30uA [/ BmA [/ 60mA
30011 A/600mA. (l/BK/HOP\/BOOP\’H
—20to +63dB. £5.19.6. P. 3/-

MODEL TE-80. 50,000
0.P.V. Mirror scale, over-
load protectlon. 003/13/60/
300/600/1,200V  d.c.
30/120/300/1,200V
0-03/6/60/600m A .
16K/160K/1:6/16 meg. —"0 to +63dB.
£7.10.0, P. & P. 3/-.

TMK MODEL TW-20CB. B
Features Resettable Over- =
load Button. Rensitivity:

ey,

20K 2/volt d.e. B5KQ/
Volt a.c. D.c. volts; 0-0-5,
2:5, 10, 50, 250, 1,000V.

A.c. volts: 0-2-5, 10, 50, 250, 1,000V. .c.
currenta: 0-0-65, 0-5, 5, 50, 500m4, 10A.
Reslstance: 0-5K, BOK, 0-500K, 5 meg.
Decibels: —20 to +52dB. £11.10.0. P. &
P. 3/6.

UNR-30 RECEIVER

4 Bands covering 550KHz-30MHz. B.F.0.
Built in Speaker 220/240V a.c. Brand new
with instructions. £13.18,0. Carr. 7/6.

WS62 TRANSCEIVERS
Large quantity available for EXPORT!
Excellent condition. Enquiries invited.

UR-1A SOLID STATE
COMMUNICATION RECEIVER

4 Bands covering 56KHz-30MHz. FET, 8
Meter, Variable BFO for SSB. Bullt in
Speaker, Teleacopic Aerial, Bandepread,
Sensitivity Control. ’ZO/ZIOV a.c, or 12V
d.e. 123in % 4tin < 7in. Brand new with
instructions. $24. Carr.7/6.

FULL RANGE OF CODAR AMATEUR
EQUIPMENT IN STOCK

MODEL A8-100D. 100K 13/
Volt. 5in, mirror scale.
Bulilt-in meter protection 0/
3/1‘7/60/120/300/600/1 200V
0/6/30/120/300/600V
0/104¢A/6/60/300m.A/
24, 0/2K/200K/2M/200M.
+lulB £12.10.0. P. & P. 3/6.

TMK LAB TESTER.
100,000 0.P.V.
6}in scale buzzer
short circuit check.
Sensitivity: 100,000
OPVd.c.5/Volta.c.
D.c. volte: 0-5, 2.6, 10, 50, 250, 1,000V.
A.c. voita: 3, 10, 50, 250, 500, 1,000V.
D.c. current: 10, 100xA, 10, 100, 500mA,
25, 10A. Reristance: 1K, 10K, 100K,
10 meg, 100 meg. "ecibels: —10 to
+49dB. Plastic cage with carrying handle,
size 7in / 63in - 34in. £18.18,0. P. & P.

LAFAYETTE HA-600 SOLID
STATE RECEIVER

General covetage 150-400KHz, 530KH. -
30MHz. FET front end, 2 mech. filters.

product (etector, variable B.F.O., noise
limiter, 5 Meter, Bandspread.
]5|n

RF Gain.

- Qin 8hn 181b. 220/240V a.c.

“d.e. Brand new with instructions.
10/

LAFAYETTE HA-800 SOLID STATE
AMATEUR COMMUNICATION
RECEIVER

3-5-4, 7-7-3, 14-14-35, 21-2
50-54MHz. Dual conversion, 2 iech.
filters, product detector, variable BFO,
8 Meter, 100KHz calibrator. 220/240V
a.c.or 12V d.c, 15in < 84n x 8}in. 18Ib,
Brand new with instructions. £57,10.0.
Carr. paid (100K Hz Crystal 89/8 extra).

in. tube. Y amp. Sensiti-
v 0-1v p-p/CM. Band-
width 10 cps-1-5 MHz.
| Input imp. 2 meg 01 25pF
amp. sensitivity 0-9v.
]) p/CM. Bandwidth 1-5 cps
~800 KHz. Input imp. 2
- meg O 20pr. Time b
S ranges 10 cps 300 K
Synchroniza
external. lllumnmled acalc 140
. Weight 152 1b. : Yo
brand new with hnn:]lmn . £3710.0.

LAFAYETTE PF60 VHF FM
RECEIVER

B
Solid State. 152-174MHz. Fully tuncable
or crystal controlled {not supplied). Built
in ‘&peaker ‘iquelch nnd Volume Controls.

2 ae Y d.c. Brand new with
mstructiom u7 10.0. Carr. 10/-.

Excellent quality

All Mail Orders to—
147, Church Street, London, W.2
Tel: 01-262 6562

(Trade supplied)
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“YAMABISHI” VARIABLE VOLTAGE
RMERS

TRANSFO

. Lowprice . Immediate delivery

MODEL $-260 MODEL $-260 B
General Purpose Panel Mounting
Bench Mounting 1A 25.10.0

1A £5.10.0 254 £6,12.6
254 £26.15.0 Please :vdd postage

54 £9.15.0 ALL MODELS

44 £14.10.0 INPUT 230 VOLTS., 50/60
JTTRY £18,10.0 CYCLES, OUTPUT

124 £21. 0.0 VARIABLE 0-280 VOLTS
RIRY £237. 0.0 Special discounts for quslity

A\l‘

‘\,7["‘1’ \¢ D/

LAFAYETTE LA-324 STERED
_AMPLIFIER

-
Solid Ntate. 12-5W r.u.e. per channel.
20-20,000Hz 1 1dB. Inputs Mag/Cer/Tuner/
Aux. Outputl 18." Headphone socket, tape
output. Black and brushed aluminium front
17>anel 10%in - 3}in < 8}in. £24. Carr.
16

FULL RANGE OF PARTRIDGE JOYSTICK
AERIALS IN STOCK

TRIO 9RS9DE COMMUNICATION
RECEIVER

4 bands 500K Hz-30MHz. ¥ Meter, Variable
B.F.0., Bandspread, 7in < 15in x 10in.
115250V a.c. Brand new with instructlons.
£42. Carr. Paid. Fuli Range of other Trio
Products in stock.

JR.G008E Amateur Receiver 266, 0.0
JR.310 Amateur Receiver 477.10.0
T8.510 Amateur Tranaceiver £180. 0.0
8P5D Matching Speaker 24,78
HS4 Headphones 45.19.6

VOLTAGE STABILISER
TRANSFORMERS
180-260V input. Output 230V.
150W or 225W. £12.10.0. Carr. 5/-

EDDYSTONE VHEF RECEIVERS MODEL
770R. 19-165 Mc/a. Excellent condition. $180.

TRANSISTORISED
TWO-WAY TELEPHONE &

INTERCOM

Operative over amazingly /F
long distances. Separate call !
and press to talk buttone,

Available

'Ir’g

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

complete with batteries and
wall brackets.
28,198, P. & I. 3/6.

))LTD

3, LISLE STREET, LONDON, W.(;.Z 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 (EDGWARE ROAD /2 DAY THURSDAY)
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OPEN DAILY
9.15a.m.-6p

( Closed all day
Thursday

Garland Bros. Ltd.

DEPTFORD BROADWAY (Corner of Brookmill Road)

LONDON, S.E.8

TELEPHONE
01-692 4412

OSMABET LTD.

We suake transforiners anongst other vhings

MAINS TRANSFORMERS

Prim 200/240V a.c. TX1 425-0-420V ’00 A, b 3V
4A CT, 6-3V4ACT, 0 5-6V 34,135
150 mA, 683V 48, OT, O 544V
300 0-300V 120 mA, 63V 24 T,
1A, 78/6; TX8 250

MT1 200V 30 0\, 63V 1A, 24/-; MT
63V 154, 28/6; MT2A 250V 60 A, 63V 24, 37/8;
MT3 Prim 110/240V Hec 250V 100 mA, 6:3V : A,

45/-.

MULTIVOLT TRANSFORMERS

Prim 200/240V a.c. OMT4/1 one tappel sec. 3-20 30
40-60V giving 5 10-15-20-25-30-35-40-55-60, 10-0
10, 20-0-20, 30-0 30V x.c. 1A, 45/-; ditto transformer
24 OMT4 2, 87/8; OMTS/ | one tapped sec, 40-50-60
80-90-100- IIOV giving 10-20-30-40-50 -60-70-80-
90-100-110V, 10 0-10, 20-0-20, 30-0-30, 40-0-40,
50-0-50V a.c. 1A, 67/8.

LOW VOLTAGE TRANSI-‘ORMERS
Primn 200/240V a.e; 63V 15

6A CT, 34(—' 12

/9; 8a, 20/-;
3A (‘T 34;-' 6A CT,
45 I8\' 1-5 28,8 24V 1-BA CT 34/-; BACT,

8/6; 75 ., 112/8; 124, 185/8.

MIDGET RECTIFIER TRANSFORMER
For FW reclification, gize 13 <2 11in, Prim 200/240V
a.c., output PPT1 9-0-6V 0-3A. PPT2 12-0- 12V
0-25A, PI'T3 20-0-20V 0-15A, 22/8 each.
OUTPUT TRANSFORMERS
Mullard 510 'L, 87 8; 7W stereo UL, 80/-; 3W
PP3, 36/-; P.P.11K/3-8-150ohm, 21/-; Multi ratio
7/10W, 30W (KT86, e(c) A-150hms, 78/8;
50W (EL3¢ ‘188, ete.), 13 LOOW (1134 !\Tﬂﬂ
etc.), 285/-: Htandard 3-4W I 5K/3ohm or 10K
3ohun, 14/ 6, auto matching tv msfmmel 10W, 3 8-18
ohm up or own, 15/-; 100V line trans. to order.
LOUDSPEAKERS
New, boxed, famous ikes, 25W, 110/-; 30W, 130/-
50W, 180/-; 60W, 215/-; (00W, 350/-; E.M.L
13« 8in, 10W, 3, 8 and 1dohins at 45/- ench Hi- H
133 8in, 10W speakers. fitted two twecters and
crossover network 3, 8 and 150hms, 80/- each.
BULK TAPE ERASERS

Instant erasure of magunelic tape, denmgmtulng of
tape heads. 47/6 post, 2/6, leatlet 5.4

CAPACITORS

Electrolytics, 1.000mF =5V, 4/8; 2,000mF 50V
10/6; 6.000mF 15V, 4/8; 1,500mF 150V, 10/8;
10,000mF 25V, 17/8; 64mF 450V, 5/-; 80ml* 450V
5/-; 32mF 500V, 5/-; 100 - 400m1" 273V, B/-; 10
100mF 450V, 7/8; 4ml 350V, 1/6,

Cnrriage extra all orders
8.A.E. ALL ENQUIRIES PLEASE, MAIL ORDER

N

46 Kenilworth Road, Edgware, Middx, HA8 8YG
Tel. 958 9314

54, 21
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is a high quality
COMMUNICATIONS |
RECEIVER

(replaces NA 5018A)
Recommended Price
£420.0

% 36
Price Gns.
(Cash only) plus 9/- p. & p. Complete

with standard batteries and earpicce. BFO
(optional extra) add 35/-

IT NOT ONLY RECEIVES Aircraft,
Shipping (VHF & SW), Taxis, Ambu-
lances, Fire Service, T.V. Sound, Hams,
Gas and Electric Boards, Public Services
and many other radio telephone
mobiles—BUT ALSO Classical Music,
Pop and all that Jazz.

TURN ON AND TUNE IN!!! The
MPR 3065 is a commumcauons receiver
and entendlnmenl source in one neat,
transistorised, portable package. It kecps
aircraft, shipping, RT mobiles, FM und
AM broadcasts at your fingertips. Features
a colour coded illuminated tuning dial and
band sclector, AFC. squelch, BFO
{optional extra), large speaker. Works off
mains or batteries. Size: 10} 7} 4
inches. FREQUENCIES: Medium
Wave, 540-1600 Kcs.; Marine, 1.6-4.6
Mcs.; FM/VHF, 88- I08 Mcs.; Alrcraft
108-136 Mcs. (Mlln.ny Civil and Ground
control); High VHF/PB, 146-176 Mcs,
(Commercial and Industrial RT mobiles).
Availability of mobile transmissions
depend on operators in‘each area.

STOCKTON PARTNERS (Dept. P.E.)
Importers and Distributors
Brighowgate, Grimsby, Lincs.
Tel, 0472 64196/58815

DIMMASWITCH

This.is an attractive dimmer unit which
fits in place of the normal modern light
switch, The ivory mounting  plate
matches modern fittings and'the control
knob is in bright chrome. An ON/OFF
switch is incorporated to control 40 600
watts of all lights except fluorescents at
mains voltages from 200-250V, 50 Hx.
Competitive products sell at £4, 19s 6d—
our price is £3 4s. We also offer at
£2 14s a complete kit of parts with in-
structions enabling you to' build this
dimmer yourself.

The circuit uses a miniature RCA triac
and a diac triggering device to Eive
complete reliability, Radio interference
suppression is include

Post and Packing 1/6d extra.

Please send Cash with Order to:

DEXTER & COMPANY
ULVER HOUSE, 1% KING STREET
CHESTER CHI 2AH
Tel.: Chester 25883

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

Practical Electronics December 1970



EVERYTHING BRAND NEW & TO SPEC. @ LARGE STOCKS @ NO SURPLUS

BARGAINS

IN NEW SEMICONDUCTORS

wound Plessey.
VALUES: E12 denotes series: 10, 12, 15. 18, =
plus 11,13, 146, 20, 24, 30, 36, 48, 51, 62, 75, 91
Pricesave in pence each for same ohmic ralue wnd powey rating.
NOT mired values.  (Ignore fractions of 1d on total resirtor
order.)

27, 33, 39, 47, 58, 6R. 82 and their decades,
and their decades.

Many ilems af new reduecd prices. Al power types gupplieil with free insulating sets
IN914 2/8 39/ BC147 4
1IN3754 2/8 9/6 | BCI4R 3/9
1N4148 2/8 14/6  BC14 10/~
1N5054 4 2/8 4/- ' BCIGY 3/8
18940 1 2/8 4 BCI 14/8
2N696 3/8 2/6 4/-  BCL57 i
2N697 38 24, 6/~ [ BC158 21/
2N706 2/9 3 4/8 | BClay 27,
o o - 7 | Beios 2/3 Sl
aN1132 [ {= /- >F102
2N1302 4 g 78 14/3 | BCl6y 2/8 g‘l’(ﬁ"i?):i 1'57{3
2N1303 4/- 78 12/- | BCI77 8/3 NKT405 15/~
2N1304 4/¢ 4/- BC178 58| 0147 1‘9
2N1305 4/ 4 (matched) 14/- pr. | BC179 8/ 0‘4“0 13
2N1613 8- 4 AF114 7 BC182L 2/8 0491 13
ON1711 v 4/~ AFI1S 7/ | BCIS3L 23 oo i
oN2143 19 4 | AFH6 6/6  BCIBYL /8 OV00 3,3
2N2218 9/3 3/3 AFIIT 6/6  BC186G 8/6 | 04700 111
ON2270 12/9 3/3  AFI24 7/6 ' BC2124, 5/~ o 2
IN2483 8/3 3/3 AF197 7/~ BC2I3L 5/-| 087 Yo
2N2484 9/6 gg AF139 9,6 | BC2141, 2/3 T”;31 . 181 ?
ANG / -
5;533:5 }le,B i 21/ TIP324 20/~
2N 2924 4 1213 21— Tlsds 1o/8
2N2925 4 5 20/- | ZTX 300 3/8
ONo9o8 25/ 8/6 | ZTX30I 3/8
IN3053 28,3 10/ ZTX302 46
ok 99 12/~ ZTX303 48
283054 98 7/~ ZTX304 8/9
o a00g 9/9 7/8  ZTX500 5/
N6 2 14,3 BMI1s6 6/3  ZTX501 5
2N3663 12/6 BCl0v 5/9 X 8/-
2N3702 = 7 5/-
2N3703 5/9 12/-
2N 3704 5/3 5/5
2N3705 4/8 6/9

Values
Code Power Tolerance Range available 1lto B( 1? tg |l!9 7 100 up
see note below

[o] P20w BN §20-220h 0 El2 184 18d 154
(o} W 5°, 470-330k 0 E24 2:5d 2d 1-75d
C W 102, 17Q-10M El2 2:5d 2d 1.75d
C W &y 470-10M E24 3d 2:5d 2:25d
C v 10¢, 470-10MQ E12 8d 5d 4-5d
MO W NS H00Q-1IMQ E24 8d 8d 7
ww 1w 109, 1200 0220-39Q El2 1/6d all quantities
WW 3w 5% 120-10k 2 E12 1/8d ail quantities
Ww T 5%, 12 -10k E12 1/9d all quantities
CODES: C  carbou film high stahil Jow moise. MO mietal oxide Electrosil TRS ultra tow noise. WW  wive

224 denntes series: as E12

PEAK SOUND PRODUCTS

ENGLEFIELD AMPLIFIER
Build it
[ «svw s RER

Htereo amplifier in wodular kit form dneluding cabinet)
12 watts per channcel £38.9.0. Cabinet kit only £8. These
prices nett. As recently reviewed in Hi Fi Round.

BAXANDALL
SPEAKER SYSTEM

Designed by Peter Baxandall, Buperb
reproduction for its size. Handles 10 watts
with ease, Uges ELAC 150 59RM109
speaker unit.  Kit £13.12.0 nett.; built
£19.8.6 nett.

MAINLINE AMPLIFIER KITS
RCA/SGS designed main amplifier kits. Tnput sensitivity
500-700mV for full output into B .

Kit price Suitable unreg.
Power including components power supply kit
12w 168/~ nett 22
25\ 180/- nett N/A
40W 210/~ nett 115/1
oW 252/~ nett 138/10

30 WATT BAILEY AMPLIFIER KIT
Sensitivity 12V for full ocutput into 8Q. Transistors and
PCB for one channel £7.5.6. Transistors and PCBs for
two channels £14,11.0.  Capacitors and resistors (meta)
oxide) 40/- per channel.

Complete unregulated power supply kit £4.15.0.

ZENER DIODES

5% full range E24 values: 400mW: 27V to 30V 3/9 ea.
1W: 6-8V to 82V 9/- ca. 15W: 4 to 756V 12/- ea.
Clip to increase 1-5W rating to 3 watts (type 266F) 9d.

INTEGRATED CIRCUIT AMPLIFIERS
SINCLAIR IC.10 complete with instruction hook Egiving
amplifier cireuit details and range of applications. 598/8 nett.
Components pack for steren it mains  transformer
controte, etc.. £4.15.0 nett

PLESSEY SL403A. Ouly 42/ each nett. 3W julo 75 for
18V supply. Application data 2'-: free with two ar more.

WAVECHANGE SWITCHES LONG SPINDLES
TPI2W, 2P W 4P AW 41 3w 4'9 each

SLIDER SWITCHES D.I" 1).T. 3 - each

NEON INDICATOR LAMPS
Square bezel, red ouly 3/
Round chrome bezel red, wurber, elean . 4/9 each
Toggle switches, 230V a.c. 1.5A. Chroe dolly  aml
chrome willed nut 8. 1.8 T.3/8; =.P.D.T. 4 6; D.I"DT 59;
S.P.D.T. centre off 5] -,

U1 200250V

§-DeC's put an end to - birdsnesting’ . Components just
plug in. Saves valuable time. Use components again and
again. S-DeC (70 points) only 20/-. Compiact T-DeC,
increased capacity, may bhe temperature-cyeled. T-DeC
(208 points) only §0/-. Full runge stocked.

MULLARD POLYESTER C280 series

250V 209 0-01, 0022, 0-033, 0047, 8d ea.; 0-068, 01,
9d ea.; 015, 11d; 0-22, 1/ 10%: 0:33, 1/5;0:47, 1/8;
0-68,2/3; 1uF, 2/8: 1-5uF, 4/2; 220K, 4/8.

MULLARD SUB-MIN ELECTROLYTIC

€426 range axial lead 1/3 each

Values (uI/V): 064/64, 1/40, 1-6/25,
4/40, 5/64, 6-4/6-4, 6:4/25, 8/4, 8740, 2-5, 10/16, 10/64,
12 16/40, 20/16, 20/16, 20/64, 25/6-4, 25/23, 32/4,
0, 32/64, 40/16, 40/2:5, 50/6-4, 50/25, 50/40, 64/4,

/16, 80/25, 100,6-4, 126/4, 125/10, 125/18,
200/10, 23074, 320/25, 320/64, 100/4,

5, 2:5/64, 4/10,

500/2-5

LARGE CAPACITORS

High ripple current types: 1000/25 5/6; 1000/50 8/2;
1600/100 16/3; 25 + 2000/50 11/4; 2000/100 28/9;
2500/64 15/5; 25 00/25 12/68; 5000/50 21/11;
5000/100 58/3, 10000/15 17/-: 10000/25 24/6; 10000/50
44/-; 10000/70 61/

MEDIUM RANGE ELECTROLYTICS
Axialleals: 50/50 1/8; 100/25 1/8; 100/50 2/8; 250/25 2/8;
330/23 2/6; 250/60 3/9; 50025 3/9; 500/50 4/8; 1000/25
4/~ 1000/50 8/-; 2000/25 8/ .

SMALL ELECTROLYTICS

Axial leads: 4:-7/10, 4:7/23, 5/50, 1/- ea. 10/10, 10/25,
10/50, 33/10, 50/10, 1/- en. 23/23, 25/50, 47/25, 100/10,
220/10, 1/3 ea.

ENAMELLED COPPER WJRE cven No. BWG.
only: 2 oz reels: 16-22 BWG 4/3; 24-30 BWG
32, 34 BWG, 5/8; 36, 38 SWG, 6/3. 4 oz reels:
SWG only 7/6.

1G-22

CARBON TRACK POTENTIOMETERS, lorig apindles.
Double wiper ensures minimum noise level.

Single gang linear 2200 to 2-2MQ 2/8
Bingle gang log 147K Q to2-2MQ 2/8
Dual gang linear 47K Q to 22MQ 8/6
Dual gang log 47KQ to 29MQ 8/8
Log/antilog 10K, 47K, 1IMQ only 8/8
Dual antilog 10K only /8

8,
Any type with 1A D.P. maina switch, extra 2/3.
Pleasge note: only decades of 10, 22 and 47 are available
within ranges quoted.

CARBON SKELETON PRE-SETS

Small high quality, type PR, linear ouly 1000, 2209,
4700, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K,
IM, 2M2, 5M, 10M Q. al or horizontal mounting
1/- each.

Vert

COMPONENT DISCOUNTS

109 on orders for components for £5 or more. 15% on
orders for compenents for £15 or more (No (iscount on
nett items).

POSTAGE AND PACKING
Free on orders over £2. FPlease add 1/6 if under.
8eas orders welcome: carriage charged at cost.

Over-

THE NEW ELECTROVALUE
CATALOGUE

48 pages—thousands of items—
packed with information, generously.
illustrated with product pictures and
technical diagrams—2/- post free.
Add 4/- if sent overseas by air mail.

Hours: 9—5.30; Sat. 1 p.m.

Dept. PE12,28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Tel.: Egham 5533 (STD 0784-3).

Telex 264475
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DE-LUXE STEREO

HEADPHONES
‘With soft rubber
earpieces. Imped-

HI-TONE RECORDING TAPE

BRITISH MADE TOP QUALITY

EMIL
LOUDSPEAKERS
MODEL 450 13}"x8"

elliptical with twin twee-

h J1001 8"  L.P. PVC 225t 5/6 P& P12 ance 8-16 ohms.
fi: O Clivy (et JI1002 8  T.P. Poly 600ft. 10/6 P& P1/2 — Frequeney re-
guaranteed. Lind-Air 71003 57  L.p. PVC 900tt. 10/- P& P1/8 = : sponse 313,000
Price 79/8 P. & P, 4/6. J1004 57 D.P. Poly 1200ft. 15/ P &P 1/8 ﬂ] Tone cps. With lead and
MODEL 150 13} % 8 71005 537 L.P. PVC 12001t 12/6 P & P2/ & stereo plug.
elliptical, 3 and 13 ohm 71006 5§ D.P. Poly 1800it. 22/6 P & P2/- = 59/6 TP
tpedance, 10 watts J1007 7 B.P. PVC 1200t 12/6 P & P28 o v comee R L EYS
T’ price 5816 71008 77 L.P. PVC 1800tt. 17/6 P & P2/6 o)

PP s 31008 77  D.P. Poly 2400tt. 25/- P & P2/6 2, .
TEAR FINISH 71010 77  T.P. Poly 3600it. 50/- P & P 2/8 X
SPEAKER CABINETS C60 Cassette (Library cased) 86 Y &P1/- kb lgd
Size 167 X 10° x 97, Ideal C90 Cassette (Library cased) 13/- P& P1j-
: C120 Cassette (Library csscd) 18/~ P & P1p

or above units 48/6

C.I100lI MULTI-TESTER

protec- / h/\ EM?E” L I‘ :
[+ POWERFUL TRANGISTO

Overload

Comfortable grip with

tion. 20,000 opv. (3 trigger control, °
AC volts 10, 50, 250, TINTO NEAD o WTROL shaped 3}". bit to minl-

< aun L uME CO
;.ggOV- 1350 \:338 \ TUNING AND YOLURE == Twin MANETIC ml:e w:,.u.“u%m rm:im n;t . .
25, 3 3 PEAKERS—OWE IN EACH EARPIECE automaticalty directed on to end of bl
2500v. D.C. Current N (SPEARERS—ONE IN EACH EARPELE | when ON/OFF trigger ia in use 230-250

0-50 uA, 0-250 mA.
Resistance 0-60K,
0-8 Meg ohm. Deci-
bels— 20 to +22d13.
Size of meter 43 x 3% x lin. Complete
with case. 88/- P. & P. 3/6

Listen to all your favourite radio
programines anywhere and anytime.
Lightweight and comfortable to
wear. Covers full medium waveband,
supersensitive tuning control and
variable volume control. Ideal for
outdoors and indoors.

ONLY £10.19.8. P. & P. 4/6.

volts. 85 watt element 49/8 P. & P. 3/6.

S-DEC BREADBOARD

600 WATT LIGHT DIMMER SWITCH

20,000 p.p.v. DC voltage Same size as standard wall switch and will dim incandeacent
5-25-50-250-500 - 2. 0 — lighting from full on to off. Heavy plastic box with control
K (20,000 ohis per volt), 1 knob. LIND-AIR PRICE £4.10.0. P. & P. 3/6.

AC voltage: 10-50-100-
500-1000 volts (10,000
obms per volt). DC
Current: 0-50 uA, 0-2.5
mA, 0-250 mA. Resis-
tance; 0-6K, 0-6 Mg (300 British Made

ohm and 30K at centre K Solderless breadboard panels, for fast re-

scale). Capacitance: 10f. liable component connections.
NI E X Audio Modules

to .001 mfd. .001 uf to 8ingle DeCs. One 8-DeC with Control
.1 uf. Decibels: —20 to +22dB. Panel, Jig and Accessories for solderlesa
Now you can build your own stereo units as you want them,
and entirely in your own home.

4} x 3} x lin. 71/- P. & P. 3/6. connections to controls, etc., with booklet
“Projects on 8-DeC” giving construction
details for a variety of circuits. 29/8.

A good quality stereo amplifier can be built with no electrical

knowledge. All solid state—Baxendall tone control circuit—
no soldering—terminal block connections throughout.

P. & P. 2/6.
4-DeC KIT. Four 8-DeCs with two Control
Panels, Jigs and Acceesories and the book-
let “'Projects on 8-DeC” all contained in a
strong attractive plastic case. Ideal for the
professional user. £5.17.8. P. & P. 8/6.

T-DeC KIT £2.10.0. P. & P. 3/6.

P S Everything you need to know
Ll 2vout UNILEX SYSTEMS is
in the Mullard book *“Do it
yourself stereo”. Superb de-
signs., detailed plans, simple
instructions in non-technical
language covering 4 systems in
4 price ranges.

Send for your copy now 5/-
Post Free.

UNILEX Audio Modules

Amplifier
Module EP9000 £2.18.0 each

Pre Amplifier
Module EP%001 £3.2.0 ,,

Power Supply
Module EP9002 £4.120 ,,

Control Panel
Assembly and
Escutcheon

Plate

CGariand
HI-FI TURNTABLES

An attractive alternative for the enthusia st
prepared to assemble these excellent
modules to make a stereo assembly.
Z.30 24 watt Power Amplifier 89/6 (2
required).

8tereo 8ixty Control/Pre-amplifier £9.19.6
PZ.5 Power S8upply Unit £4.19.6.
SINCLAIR PROJECT B0 Package deal
price 18 GNS. P. & P. 12/8.

Proiect 60 is supplied complete with
jnstruction manual and templates for
plinth mounting.

£P9000 2025 T/C with stereo cartridge .. £8.19.8

3000 with Sonotone
9TAHCD stereo cartridge. . . £10.19.8
8P25 Mk II

SINCLAIR 1C-10 INTEGRATED £3. 5.0

CIRCUIT A0 1R (A1 0N BT .
10 watt Amplifier. Size only 1 x 0.4 x BUILD A STEREO Base entlicgyerlonla oo ST Lo 100
0.2in. A true hi-fi amplifier complete with AMPLIF‘ER FOR ONLY D’ecle)ﬁe/Cover 17/6.

manual giving details of a wide range of
applications and instructions. Guaranteed
5 years.

ONLY 59/6 P.&P.1/6.

S8PECIAL TRANSFORMER FOR

SPECIAL OFFERS!

£16.15.0 P. & P.7/6
SP25 Mk II with base

OPERATING SINCLAIR IC-10 {from 0

A.C. mains 7230/250v. OQutput 13v. at Ep9002 £14100 P & P 15/'
0.5mp. 16/6 P. & P.2/5. UNILEX PACKAGE DEALS SP25 Mk II with Sonotone
“HI-TEN” LOUDSPEAKER * Unilex Modules £16.15.0 | Unilex Modules £16.15.0 9TAHCD cartridge and base
British made full-range Garrard 2025 £11141 | Garrard 8P25 Mk 11 v £15.150. P. & P. 15/-
10° unit handles up to Celestion Speakers £ 5.17.0 CBe.lBe.!}:i.o(rl‘ls(;::'i:en;ige AU, . . ;)
A SO ] £34. 61 B R Sonotone 9TAHCD cart-
40Hz-10kHz; imp., 150 : =am . ridge £2.15.0. P. & P. 1/6.
flux  density, 10,000 LIPNRI;C‘}IR 28 gns. P';f,/i'_ L},’gc‘;‘m 351 P. &P g /

lines. 49/8. P. & P. 4/6.

S LiND-AiIR AUDIO
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off AKAI

STEREO
TAPE RECORDERS

“K“‘ 4000 s‘EnEn g[ilxlx{xtte:k:; s!e:e:i) ready for use. LI N D'A I R
TAPE n[cnm‘“‘ ) £ 2 Lind-Air LA20 Amplifier £23.2.0 PRICE

Garrard 5-200 Changer with
Sonotone Cartridge 211.7.8

Pair of Lind-Air General 391
£19.0.0 1 §NS.

Purpose Speakers
Recommended Retail Price £53.9.8 Carr. & Ins. 35/-
{Also available with Garrard 3000 changer 4 gns. extra)

SCOOP PURCHASE ! !

£12418.0 FAMOUS “SANYO” COLORANO
LIST PRICE TRANSISTOR PORTABLE RADIO
Rec. Price £18.15.0

LIND AIR PRICE 996Ns ] oL 9 gns.

Carr. & Ins. 35/— {Four HP7 Batteries 3/4 extra)
A complete stereo tape recorder. 2 speeds = i Elegantly styled quality 10 transistor radio
33 & 74 i.p.s. and offering full stereo 1 == > providing wonderful reception of Medium
recording and play back facilitie : i and Long Wave stations pius the new
- progranunes from your local VHF Stations.
Grey polystyrene cabinet with silver trim
and carrying handle. Size 77x 44 x “2¢7.
Fitted with earphone socket which can also

he used for extension speaker.
Brand New, in maker’s cartons. Complete
with earphone, instruction manual and

8anyo Guarantee.

HI-FI
: | CATALOGUE
oy e | / ] } NOW READY

LIST PRICE cas. 5- P. & P. 1/-
l'(grn "n Pn'cf 695!\]8 Covers all leading makes plus

T. & Ins. 35/~ accessories etc. etc. and full
Excellent value for money stereo recorder details of Lind-Air money saving
3speeds. Qutput power 4 watts per channel i systems from 39} gna.
and every required facility for stereq
recording and play back Over 100 pages, fully illustrated
plug 8 page section of P.A.

“KA‘ 4000 n equipment.
STERED TAPE !)Ec

7
| NEW BRANCH

NOW OPEN AT

e usterce£ea el Wl 94-96, Upper Parliament Street,

LIND AlRPBICEsgtst NOTTINGHAM
Carr. & Ins. 35/ Telephone: 40403 (STD 0602)

The ideal stereo tape desk for use with
existing hi-fl stereo avstems to give you
the full enjoyment of stereo tape recording
and play back.

TELETON SAQ203
TRANSISTOR
STEREO AMPLIFIER

Superhb quality hi-fi. 10 watts per
channel music power. luputs for
Gram  (Magnetic and Crystal).
Tuner and Auxiliary. Tape Recori!
«utput. Controls: Volume, Balance,
Bass, Treble. Attractive oiled
walnut cabinet and brushed alu-
minium front panel.

List Price £28.7.0

LIND-AIR PRICE

22 Gns.

P. & P.10/-.

SPECIAL LIND-AIR
PURCHASE!

FANTASTIC SANSUI 200 AM/FM
MULTIPLEX STEREO TUNER
AMPLIFIER

8olid state 17 watts music power. Fully
turnable over Medlum wave and VHF/
FM 8tereo. Inputs for gram and tape etc.
Host of outstanding features—detalls on
request. Rec. Retail Price £89.19.10.

LIND-AIR PRICE £75.12.0 P. & P. 10/-

BATTERY ELIMINATOR

Enabdles
transistor
equipment
to be oper-
ated from
AC  maios.
6/9/12v. out-
put selector
switch and
onjoff awitch, Case size 4 x 2% x 2in.
complete with maina lead, connecting
Jeads and instructions, 59 P. &P
/ 5/8.

COMPACT 2-WAY INTERCOMS

For table or wall mounting. 8mart two tone
grey cases size 3} x 1} x 2jin. Complete
with lead, staples and 9v battery. 49/6.
P. & P. 3/8.

WHARFEDALE
SPEAKER KITS

Coplete  with  adl symponents
for buililing into suitable eabinets,
Uit 3 Kit £11.19.8 each

per pair

I'nit 4 Kit £16.0.0 each
28gns. per pair

Cnit 5 Kit £23.10.0 each
39gns. per pair

P. & P 10/- cach 15/~ pair

18/19'25 & 53 TOTTENHAM CT. ROAD' LONDON W.1 i All Mail Orders and correspondence to Dept
Telephone: 01-580 2255/4532/7679 Ko Bk Hovg Sl Folning. Coi
Open 9-6 pm. Monday to Saturday. Thursday until 7 pm.
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HOME RADIO (Components) Ltd., Dept. PE, 234-240 London Road, Mitcham, GR4 3HD. Phone 01-648 8422

of the

component finding
maze.......

it may be fun finding your way out of the maze
at Hampton Court, but it's not so funny trying
to locate and obtain just the components you
need for a particular job. In fact, the number
of problems and frustrations you can meet is
quite a-maze-ing!

There is an easy way out however. Simply get
a copy of the Home Radio Catalogue and order
whatever you need from the comfort of your
easy chair. This famous radio and electronic
constructor's "Bible" lists over 8,000 items,
more than 1,500 of them illustrated. At only
12/6d (8/6d plus 4/- post & packing) it's a gift—
especially as each copy contains 6 vouchers,
each worth 1/- when used as directed.

Once you have your Home Radio Catalogue you
can make life even easier for yourself by joining
our Credit Account Service. Then you can
order by telephone any time of day or night,
Sundays included! No need to bother with
postal orders, cheques, registering envelopes
every time you order. We send prepaid en-
velopes and you make only one payment each
month. So simple! Write for details or
telephone 01-648 8422.

YOUR FIRST STEP out of
the maze — Post the
Coupon with yourcheque
or P.O. for 12/6d.

The price of 12/6d applies only to catalogues
purchased by customers residing in the U.K.

F—m“-____

Please write your Name and Address in block capitals
Name
Address. _ B

I HOME RADIO (COMPONENTS) LTD,, Dept. PE
034-240 London Road, Mitcham, Surrey, CR4 3HD
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VIDEQ UNLIMITED

AFTER years of behind the scenes aciivity, two different
commercial systems for playback of video recordings
on standard television receivers have recently been un-
veiled. The EVR Partnership have launched their video
and sound on film system. Rival contenders for this new
and important market are Sony of Japan and Phillips of
Holland, who are collaborating to produce a video tape
system to suit European television standards.

To add yet further complication to the present scene,
there is a third system in production, Teldec. This is
significantly different from the other two in that it employs
a plastic foil disc revolving at 1,500 r.p.m. The promoters
are Decca and Telefunken of West Germany.

The outcome of the ensuing battle is anyone’s guess at
the moment. But it seems unlikely that, in the long run,
more than two systems can co-exist on any worthwhile
scale. Probably, in the end, a single system will be adopted
for world-wide use. The need for interchangeability of
video recordings makes this almost imperative.

Major problems in visual recording (as indeed in sound
recording), concern scanning and tracking. These prob-
lems are mainly of a mechanical nature, and the three
companies mentioned above have tackled them in quite
different ways. Successfully too, it appears. But the
reproducing equipments have yet to be subjected to pro-
longed use under domestic conditions. Turntables or
magnetic heads revolving at the very high speeds demanded
suggest some hazards arising.

If one tries to envisage the ultimate in perfection, one is
drawn inevitably towards an all electronic concept where
complicated high speed mechanisms are unnecessary.
And in this connection there is encouraging news from
RCA. The Selectavision system under development by
this company may prove to be the answer to most—but
not all—needs in visual recording and playback in the
home. It has the virtue of being almost entirely elec-
tronic; and, incidentally, will assuredly gain fame as the
first consumer product to employ a laser. But the
inability to make home recordings is a handicap of
Selectavision, as indeed it is of the other systems
mentioned, with the exception of the video-tape system.

The making of visual recordings by private individuals,
both **off the air”” and with a video camera, is goingto be a
commonplace and popular activity in due course. There-
fore, we may have to become reconciled to two separate
approaches, according to the functional requirements.
There is a parallel in the audio field, i.e. the record
reproducer, and the tape recorder/player.

It looks as though the fate of the home cine projector
may be in the balance; but the television receiver will
remain even more firmly ensconced in the corner when
it has its new associate, the video player.

F.E.B.
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THE prices of all integrated circuits have fallen
considerably in the last year, and the most
dramatic drop of all has been in the price of digital
devices. The new low prices have brought even the
complex ‘‘medium scale integration” TTL circuits
into the ever widening sphere of amateur projects.
The digital clock described here makes full use of this
newly available technology.

The use of both discrete component logic circuitry
and RTL i.c.s in attempts to realise a practical clock
design proved to have their attendant disadvantages in
such a complex system. TTL provides the noise immunity
necessary to give reliable time keeping and opens up
the possibility of simplifying wiring further by using
it in the medium scale integration (MSI) form. (Detailed
articles on the functioning of TTL and MSI appear in
the current Logic ICs series.)

DESIGN FEATURES

As can be seen from the photographs in these pages,
the clock forms an attractive and useful item of
equipment for the home or office.

A Contil MOD-2 case is used to house the design,
and the display is provided by four gas-filled number
indicating **Nixie’" tubes.

An alarm circuit is incorporated, the alarm time
being entered by means of thumb-wheel switches
which conveniently give an output directly in binary
coded decimal form.

The SOHz from the mains supply is used to drive the
clock as this proves to be surprisingly constant in

practice, and quite capable of providing the accuracy

required. A crystal oscillator could be employed, but
it would require extra divider stages, and probably
temperature control to gain a significant increase in
accuracy.

The circuit employs a total of twenty dual-in-line
i.c. packages, fourteen MSI/TTL types, four SSI/TTL
types, and two integrated transistor arrays used in the
analogue circuitry. Only three discrete transistors and
a few diodes are used apart from the i.c.s in the counting
and timing circuits.

The logic circuitry is built entirely on two **Dualine”
i.c. cards, providing a neat layout and a considerable
simplification ‘of the wiring up compared with the
perforated s.r.b.p. boards commonly used for such
projects. These i.c. cards have provision for either nine
or fifteen d.i.l. 14/16 pin packages with ground and

950

Vee rails provided to each package position. Each i.c.
pin is provided with a two hole copper pad for wiring
up, and blank holes are available for the use of terminal
pins.

Either a single sided 0-lin 22-way edge connector or
a 44-way double-sided edge connector is provided on
each board, although in this design, to save the con-
siderable expense of sockets, solder terminations are
made to these edge contacts.

The circuit boards are mounted flat against the
chassis, spaced from it by about {in. The chassis is
earthed to act as a ground plane and also to provide
screening from the power supply components mounted
above.

The power requirements are +5V at up to | amp,
well regulated and filtered for the i.c.s, and 180V to
power the *“Nixie'" tubes.

A novel voltage regulator circuit, employing fold-
back current limiting, and built with an integrated
transistor array is used to supply the 5V required by the
logic circuitry. A simple Zener diode/emitter follower
combination provides the 180V supply for the *"Nixies”
and decimal point indicator neon. A switch is provided
to allow the clock to be run at two fast speeds for
initial time setting.

SYSTEM OPERATION

A block diagram of the clock circuit is given in Fig. 1.
The low voltage power supply provides 10V to the
low voltage regulator which also uses the 200V supply
for biasing. The 5V output from this regulator is
used to power all the logic i.c.s, and is decoupled on
each board by both tantalum electrolytics and small
r.f. capacitors.

The transformer which provides the 200V supply to
the ‘“Nixie’” regulator also gives a 6:3V 50Hz output
which is squared and used as the timing waveform
for the clock. This 50Hz is frequency divided by a
factor of 3,000 by a series string of four MSI counter
i.c.s to provide the one pulse per minute rate required
by the clock counters.

These minute pulses are further divided by ten in a
decade counter package, the four outputs of which
being decoded to ten line decimal and used to drive the
0 to 9 minutes ‘“‘Nixie””. The pulses from the =10
package occur once every ten minutes and are used to
drive the =6 tens-of-minutes counter. The outputs
from this are also decoded (three lines to six lines) to
drive the tens-of-minutes display.
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By R.W. Coles

The pulses from the -6 package occur once every
hour and are used to drive a =12 counter which
provides the binary coded decimal inputs to the hours
and tens-of-hours display decoder/drivers. Note here
that the twelve hour clock system was used for this
design to make the clock acceptable for domestic
use.

The binary coded decimal outputs of the tens-of-
minutes and hours counters are also fed to the alarm
circuit, where the digital code is constantly compared
with a similar (but negated) binary pattern from the

FOR AN ALL-ELECTRONIC DIGITAL CLOCK

(GLOGH

alarm-time switches. When the alarm time and the
display time are exactly equal, the comparator registers
this equality, and sets a bistable latch which in turn
initiates the alarm sounder.

The oscillator for the alarm sounder can best be
described as a “‘tristable, astable multivibrator® which
oscillates alternately at two different audio frequencies
producing a rapidly varying bleep tone. When the
alarm circuit is active this tone is gated to a speaker to
provide an output which is difficult to ignore.

The alarm circuit may be reset by means of a

o MINS X 10 | ALARM SETTING
2 SWITCHES O/P IN B.C.D.
8 |4 2 It 4 |2 |i
Yy Y\
EQUAL ALARM
COMPARATOR SOUNDER
Dlc e | c [BlA +V,e TO ALL L.C.5
AAA L
10V 1A
= <1 o L i 5 VOLT
12 =6 10 3000 RESUCAon [ ;l?:ﬁs
E
\ plc|s |a c|p [a o c |8 |a
\ Y) YYY)
HR'S X 10 HR'S MINS X 10 MINS ~ 230V
DECODER DECODER DECODER DECODER o 50Hz
A
63V
A 50Hz
0 9
~AN—
T0  —AAA— 200V 20mA
NIXIE oL oR POWER
ANODES <€=AAA— R SUPPLY
AN
NIXIE DISPLAY TUBES
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miniature toggle switch on the front panel, which will
also deactivate. this circuit altogether when required.
Now that 'we have a general grasp of the clock
. operation we can’pass on to considering each section in
detail, beginning this' month with the main clock board.
The other sections will follow later together with the
appropriate diagrams and components lists,

MAIN CLOCK CIRCUIT BOARD

All the logic i.c.s for the main clock counting section
are mounted on a Dualine i.c. printed circuit card
type DL110/44. This particular board has positions for
fifteen digital integrated logic (DIL) i.c.s; only fourteen
are used in this application.
" The board also has copper strips for connecting
wires and + Ve and “‘ground” runs. At one end is a
double-sided 44-way edge connection which is used to
carry all the inputs and outputs required.

From the simplified circuit diagram in Fig. 2, it
can be seen that the gates are shown individually: the
MSI circuits incorporating several flip-flops are given

Underside view of the clock chassis showing the main
Clock Board “A’ at the top and the Alarm Board ‘B’ at the
bottom ) .
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in block form,' to emphasise the treatment of these

" devices as complete building blocks. The internal

logic and pin connections of these devices are given
separately in Fig. 3, along with the gate package
diagrams.

The SN7490N counter contains four flip-flops
grouped to form a divide-by-five counter (BCD), and a
separate divide-by-two stage (A). These counters
may be used separately or in series to form a decade
counter, only one external link wire being required in
this mode.

This device also contains two gated reset lines, one of
which sets all the flip-flops to the zero state (R,), and
the other setting the flip-flops to the 1001 condition
(Ry). The reset facility is only used in the hours
counter of this clock, so all other reset inputs are
grounded to de-activate them.

The SN7492N counter also contains four flip-flops,
but in this device they are grouped to form a divide-by-
six and divide-by-two stage, which may be used
independently or in series to form a divide-by-twelve
counter,

One important reservation should be noted here:
the BCD stage may be used as a divide-by-six stage in
the divider, but its outputs do not follow the binary

"code in this mode. Where this is necessary, as in the

“tens-of-minutes™ counter, a divide-by-six stage is
formed by cascading the two internal counters, and
using the C flip-flop as an output. The binary outputs
to be decoded are taken from the ABC outputs in this
case.

The SN7441AN decoder/driver package is used, as
the name implies, to decode the binary outputs from
the clock counters and convert to decimal outputs
sujtable for driving a high voltage **Nixie™ tube. These
outputs are taken from the “‘free” collectors of ten
transistors with high collector-breakdown voltage
characteristics, provided in the device. The decoding is
carried out by an internal gating array, and to provide
the same logic and drive capability using small scale
integrated (SSI) circuits it would be necessary to use at
least five DIL gate packages. and ten discrete tran-
sistors, so the advantages offered by the 7441 are
obvious.

DETAILED CIRCUIT OPERATION

The 6:3V r.m.s. 50Hz sine wave input from the
power supply, needs to be converted into a square
d.c. pulse train before it can be used to drive the
divider chain IC2 to ICS.

Zener diode DI is used to achieve this. DI is
reverse biased until the sine wave input reaches 4-7V
positive with respect to ground. At this point it breaks
down and limits the positive excursion to this voltage
level, in effect giving a square top to the waveform,
As the sine wave input swings negative, the same diode
conducts in the forward direction, limiting the negative
excursion to —600mV,

The d.c. pulses formed in this manner are
square topped, but their rise and fall times arc much
too slow to be used to drive TTL gates directly, as
there is a danger of parasitic oscillations during the
transition through the gate’s active, or threshold,
region.

This oscillation, which would cause false triggering
in the following counters, is avoided by using a
Schmitt trigger with positive feedback to speed up the
transition. In this circuit two gates from a 7400
package are used to form the Schmitt with d.c. positive
feedback via a resistor R2.
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Fig. 3. Arrangement of logk in each i.c. package
type with pin connections

The silicon diode D2 is necessary when triggering
this kind of circuit from low impedance sources, as
in this case. The output produced is a d.c. square wave
with very fast positive and negative edges, ideally
suited to form the input to the divider flip-flops.

DIVIDERS

The first divider stage, IC2 is a 7490 used in the
divide-by-five mode, giving an output pulse train at
10Hz. The wiring of this stage is very simple, the
BD input and the D output being the only connections
necessary apart from grounding the resets and wiring
up the power lines.

The second divider stage, 1C3, is also a 7490, being
used this time in the divide-by-ten mode, and giving
an output of 1Hz. In this case the A input and the D
output are used, and an external link from the A
output to the BD input is necessary.

The next two stages divide by sixty to produce
minute pulses to drive the clock counter proper.
These are arranged so that if necessary they could be
decoded in the same fashion as the hours and minutes
counters to provide a two-digit “*seconds’’ display.

This type of display was not considered necessary
in the prototype, but if the clock is to be used to time,
for example, sports events, some constructors may
consider the extra expense worthwhile. Of course, if
this course is followed, an extra pair of 7441 packages
will be required, and there is only room for one of these
on the board as it stands.

TIME CORRECTION

The pulses supplied by 1CS are ready to operate
the counting circuits for each display tube. IC6 is a
triple 3-input gate package used with one of the spare
gates in ICI to form a speed selector gate. It is used
when setting the clock to the correct time initially, and
is controlled by SI.

The three gates Glc, G2a and G2b cach have one of
their inputs connected to one of three timebase speeds,
10Hz, 1Hz, and the normal speed | pulse per minute.
A three-pole, three-way switch is used to control the
other input or inputs in such a way that only onc gate
is enabled with a *1” input, the others having 0"
connected, so that their particular input pulses are not
allowed through.

The three gates have active level low outputs (due to
the inversion inherent in the NAND gate), and may
therefore be fed to a fourth gate, G2c. which is used as a
NOR, giving a single output to drive the counters.
The control switch is connetted as in the diagram; an
open circuit represents a | input, and a ground con-
nection for a *'0”.

In retrospect it may be a very good idea to wire the
three ““1”” tags to Vec through a | kilohm resistor,
rather than use an open circuit which could lead to
noise pick-up. No trouble has been experienced in the
prototype from this source, but the fastidious will no
doubt wish to incorporate this simple modification, to
be absolutely sure.

Some readers may have realised that a one-pole
three-way switch could be used to replace the gate/
switch system used here. Although this simplification
seems worthwhile on a circuit diagram, in practice it
would necessitate taking the signal path off the board
in a long loop to the switch and back, a distance of
well over the maximum of ten inches recommended for
single wire driving with TTL circuits.

When the switch is set to the fast position, a complete
12 hour cycle is completed in 72 seconds. making it
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easy to set the clock to the correct hour, and when set
to the slow' position a minute is clocked up every
second, facilitating the final setting. In the normal
position of course, the clock operates at the speed of
real time.

MINUTES COUNTERS

The 7490 and 7492 packages which form the ‘“‘minutes™
and *‘tens-of-minutes” counters operate in exactly the
same fashion as they did in the divider stages considered
previously, except that here the outputs are fed to the
7441 decoder/drivers, to operate the display.

The 7492 is wired in a slightly different way from its
division counterpart to facilitate decoding as explamed
earlier. Only three inputs to the ‘*‘tens-of-minutes”
decoder are needed to provide the necessary six decimal
outputs, and the D input from each 7441 is taken to
ground to simulate a ‘0" level.

HOURS COUNTER

A consideration of the display sequence for the
“hours’” Nixies reveals that in the 12 hour clock
system, no simple count/decode system is possible.
Of the several solutions considered, the one used here
satisfies the conditions best, and gives a count sequence
sufficiently close to the bmary coded decimal inputs
required by the alarm comparator, that it could be
easily altered merely by adding a **1"* in an adder
circuit.

The *‘truth-table™ for the hours counter and dlsp]ay
is given in Fig. 4. A quick glance at the ‘“‘Hours™
column shows that zero hours never occurs (unlike in
the 24 hour system) and the start of the sequence can
best be taken as | o'clock.

Considering the hours Nixie first, it is seen that it
starts with a 1, counts normally to 9, then goes to 0 and
counts up to 2 before being reset to the start condition.

An immediate snag occurs here because the binary
count equivalent to 1 o'clock is 0000, which. when

HOURS TENS
COUNT HOURS
o/P’s LATCH o/p
TEN
HOUR | HOURS sl a | 8 [ ¢ | o |«
tocockf o [ 1 [ o [ o[ o | o] o
2 n o [ 2 {1t oo o] o
3w o [ 3 o[t o] o] o
4 I T T T I T O
S n 0 H 0 0 0 0 0
6 o (6 | 1t [ o | 1t [ 0o] o
7 o | 7 o[t | 1] 0] o
g I T T T T T
9 o | 9o o | 1t {0 o
0w t o[t oo | 1|
" on t oo oo |1
2 u t 21+ lo| oo |1
o | 1 o | o ¢ ]
THIS TRANSIENT STATE DETECTED & COUNTER & LATCH RESET '

7490 RECYCLES
TENS HOURS LATCH SET

Fig. 4. Truth table for the hours counter and display
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decoded, drives the 0 output of the 7441. Similarly, at
10 o’clock the equivalent binary count is 1001, which
will activate the 9 output of the 744i. Fortunately this
problem is easily overcome by wiring the | cathode
of the Nixie to the 0 output of the 7441, and so on, so
that the 0 Nixie cathode ends up wired to the 9 decoder
output.

After 10 o’clock the 7490 recycles normally to 0000,
and again displays a 1, just as we require. Two counts
later it is necessary for the 7490 to be reset forcibly
back to one again, as the 12 hour sequence has been
completed. This is performed by detecting the *‘13
o'clock™ state with the R, reset gate, and immediately
resetting. The 7490 thus carries out one full count and
one partial count in each 12 hour period.

TENS OF HOURS COUNTER

Having grasped the principles of the hours sequence,
the tens of hours display should foliow quite easily, as
another glance at the table shows that this Nixie must
gotoa | at 10 o'clock and be reset to 0 at 1 o’clock.

The tens-of-hours count is registered on a simple
set/reset bistable formed from two cross-coupled gates
in the usual fashion. This latch is set by a further
gate at 10 o'clock, when it is opened by the hours
count of '1001. The latch is reset by the fourth gate at
“13 o'clock™, and of course this reset is coincidental
with the 7490 reset, and is detected in the same way.

The truth_table shows that the logic required to set
the latch is A anp D the logic to reset both it and the
7490 is B aND E. It follows that 2-input NAND gates are
ideal for the job, and in the case of the reset condition
the B AND E state is detected simultaneously by gate
G3a and the R, gate of the 7490.

Decoding of the tens-of-hours latch is not required
to drive the Nixie, because when the E output is up a |
is displayed, and when the E output is up, a 0 is dis-
played. For the sake of simplicity however, a 7441 is
still used to drive this display, using only the A input.

COMPONENTS . . .

MAIN CLOCK BOARD

Resistors
RI, R2 220 2% +W metal oxide (2 off)

Capacitors

Cl 22iF 15V tantalum bead type or elect.

C2,C3 0-047,F 250V met. foil.
Diodes

Dl 47V 400mW Zener (e.g. 1S2047 Texas)

D2 IN914silicon diode for switching
Integrated Circuits

ICI, 10 SN7400N (BPJO)

quad 2-input gates (2 off)

1C2,3.4,7,9 SN7490N (BP90)
decade counters (5 off)
IC5, 8 SN7492N (BP91)

=12 counters (2 off)
1Cé SN7410N (BP10)
triple 3-input gate
SN7441AN (BP41)
BCD to decimal decoder/
drivers (4 off)

Further notes on purchasing i.c.s given in the article
“Making the Most of Logic ICs”

Miscellaneous

Dualine type DLI110/44 printed circuit card
(Shirehall Electronics Ltd., Station Yard,
Borough Green, Sevenoaks, Kent.)

ICI, 12,13, 14
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TOP OF BOARD
(i.e. Vec RAIL UPPERMOST)
P g
O O O-e——ROW OF BLANK HOLES
% % INCLUDED
o)

NOT INCLUDED
IN REF. SYSTEM

}(— REFERENCE CODE FOR

THIS HOLE=TC5/6K

Fig. é. Interconnection coding of the main clock board
outlets for each i.c. position matrix

If desired a couple of discrete transistors could be
used instead, driven directly from the complementary
E outputs.

“This completes the description of the main clock
board circuit, except perhaps to mention that the
+ Vee rail is decoupled near its edge contact with a
22uF tantalum electrolytic capacitor. Two 0-047uF
capacitors, spaced out on the board, effectively remove
h.f. noise on this supply line generated by the logic
itself. This is normal practice and should be adopted
in any i.c. logic application.

WIRING UP

The board wiring is shown in Fig. 5, and should be
carried out with thin flexible p.v.c. covered con-
necting wire. Interconnections must be kept as short as
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Board ‘A’ with edge connector outlet coding on lead-out
wires. Plain side terminations on top to outlets I to 22,
copper side terminations to outlets 23 to 44. The ground
rail is connected to outlet |1, the 1 V.. rail to outlet 12

possible commensurate with a neat layout. Where
adjacent printed copper pads are connected (such ason
1C6) this may be simply carried out on the underside
of the board with a solder run, to save the tedium of
producing tiny wire links. Discrete components
Cl, C2, C3, DI, D2, Rl and R2 are best added after
the rest of the wiring.

Wiring to the edge connector is facilitated by using
the coding adopted in Figs. 5 and 6.

The wiring is carried out on the top of the board,
even that which connects to the upper edge connector
pads. The outputs are numbered with their respective
circuit references for interconnection at a later stage.

1t is recommended that at each stage of wiring up, a
circuit is drawn up from the wiring actually carried
out so that this may be checked against the circuit
given. A mistake could be very difficult to rectify
when the faulty link is buried under several other layers
of wire.

It is also a good idea to connect the board to a 5V
supply and, using a 6-3V heater transformer as a
timing input source, check the counter operation
before adding the edge connector wiring. Nixie
outputs can be checked by connecting a voltmeter
across them to ground, and using a 4-7 kilohm resistor
to Vece to simulate a load. To be continued
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ITALY TO LAUNCH U.S.
SATELLITE

Later this month or early Decem-
ber ltaly will have the distinction of
being the first foreign country to
launch a U.S. satellite. It is part of
an agreement signed by the two
powers in which the United States
will be able to use the Italian built
San Marco launch platform.

The use of this facility on the
equator will enable smaller launch
vehicles to be used. For example,
the four stage Scour rocket can be
used instead of the larger vehicles
which would be required at Cape
Kennedy to attain equatorial orbit.

The San Marco platform s
situated in the Indian Ocean off the
coast of Kenya and it is expected
that under the present programme
NASA will require three Jaunches by
the Aerospace Research Centre of
the Daglia Studi di Roma (Rome
University). These will consist of
two astronomy satellites and one
scientific satellite.

The Italian launch team have been
trained by NASA at the Wallops
station in Virginia. They have al-
ready made a successful launch from
Wallops in 1964, and in 1967 they
made an equally successful launch
from the San Marco platform.

The actual contract provides for
the supply of the satellites and the
launch vehicles by NASA. The
Italian team will assemble, check
out, and launch the satellite. They
will also provide some tracking and
data acquisition facilities.

The first satellite will be an
astronomy unit designated SA4S5-A4.
The SAS spacecraft are unique in
their construction and the first one
will  weigh approximately 320lb.
Each group of instruments is in a
separate section and connected to a
common section containing the power
supply, communications, attitude
control and any other equipment
required to support the mission.

Facilities are available for the
mission to take a quick look at the
entire sky over a period of six
weeks, and then a detailed study of
the sky will be made during the
remainder of the expected life of the
satellite which is about six months.

The SAS-4 will have about
140lb of the available instrument
space for instrumentation dealing
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with X-ray sources and the resulting
catalogue will be used as a basis for
detailed observations from another
craft in 1971.

The SAS-B spacecraft scheduled
for launch in late 1971 will carry a
sky mapping system. It will also look
for gamma ray sources, an important
mission in view of the discovery of
high energy gamma rays in the
“milky-way".

SPACE PHENOMENA STUDY

The scientific satellite (§SS), which
will be called $S5--4 will undertake
the investigation of space phenomena.
This will include the study of aurora
magnetic storms, the acceleration of
charged particles in the inner
magnetosphere and electrical currents
circulating in the magnetosphere.
It will have an apogee of 16,000
miles, an ideal orbit for such investi-
gations.

The SSS satellite has had a
difficult beginning because it was
partly damaged by fire in December
1969. This was due to an outbreak
of fire at the Goddard Space Flight
Centre, Green Belt. This damage
was rectified and the satellite brought
back to operational condition and
will be ready for launch in the Spring
of 1971.

MOON WATER DIVINING

When the Apollo 14 is launched on
January 31, 1971, the astronauts on
landing on the moon will carry out a
unique experiment to discover if
water does in fact exist on the moon.
Some scientists believe that con-
centrations of ice may be buried
near the lunar surface.

Astronaut Edgar Mitchell will be
responsible for the equipment and
will use a technique similar to that
used for oil prospecting. Small
explosions are set off on the surface
and the shock waves from these
explosions penetrate deep into the
ground and are bounced back to be
detected on the surface. The charac-
ter, or signature of the trace that is
recorded provides a clue to the
presence of oil or water bearing
layers.

The experiment will be carried out
in one of the five hour excursions on
the surface in the Fra Mauro region.
The astronaut will lay out some 310
feet of cable which will be connected

journey.

to three vibration detecting geo-
phones. He will then walk beside
the cable and at intervals of fifteen
feet fire a device called a “thumper".
The “thumper™ consists of a short
tube with a firing mechanism at the
upper end and hollow cylinder at the
lower end. In the cylinder there is a
plate which will be pressed down on
the surface of the moon.

During his walk Mitchell will fire
21 cartridges in this manner, each
with the force of a pistol shot and
the resulting seismic waves and
reverberations will be picked up by
the geophones.

This experiment is a bonus arising
from the need to get information on
the shape of the moon and the struc-
ture and thickness of the. moon’s
outer crust.

In addition to the shot firing
Mitchell will set up and arm a mortar
containing four grenades. The
grenades will be set off by radio.
from the earth, after the spacecraft
has left the moon on its return
The grenades will be fired
away from the area in which the
astronauts have collected samples
and will be timed to explode at 500,
1,000, 3,000 and 5,000 feet from their
launch point. The vibrations will
be detected by the geophones and
automatically radioed back to earth
for analysis.

The characteristics of these signals
which will come from as deep as 1,500
feet will be examined to see whether
the moon is layered like the earth or
whether it is homogeneous. The
results of this analysis will give some
idea of the early history of the moon.

The questions that may be
answered are whether the moon had
a hot molten core like the earth from
the beginning of its existence, or
whether it cooled off quickly after
its formation.

NEW COLOUR FILM

To study the solar eclipse of
March 1970 a new colour film called
XRC (Extended Response Colour)
was tried out. It has a near human
eye response and has a brightness
range greater than 10,000 to 1.

The film has a very marked
fidelity of colour response and was
developed for the use of astronauts
on the moon landings where the
extreme range of response is very
necessary.

The results obtained from the last
eclipse by astronomers confirmed a
prediction made by Professor C. W.
Allen of the London University
Observatories. In  the Monthly
Notices of 1946 he suggested that the
corona would become redder as the
distance from the photosphere
increased. This effect could be
quite clearly seen in the recorded
photographs using this new film.

Amateur astronomers who have an
interest in astrophotography might
well try this film for the need for
monochromatic filters does not arise.



PROFESSIONAL
FINISH ey m.xnitman a.sc.ene:

HE second and final part of this article describing technique and working methods used
in obtaining a professional finish on home constructed equipment

WHEN plastics coated materials are being formed,
the plastics should be protected, by cardboard
stuck on with sticky tape and all markings should be
on the internal face. When working in wood the
important considerations, especially where furniture

finishes are required, are that the edges be perfectly.
square and straight and the measurements precise,.

such that square joints and thin, mating gaps result.

* Work is enhanced by using the saw attachment to an
electric drill, since with this attachment a square edge
can be achieved and a perfectly straight edge can be
formed. .

It is important that tools be of the correct type and
particularly that saws and chisels be sharp. A
material suitable for furniture finishes is Contiboard
which is chipboard, veneered on both sides by the
same wood sheet; this is particularly important for
such things as lids of stereo cabinets. Contiboard has
a disadvantage in that some edges are not veneered,
but veneering is very simple using Contistrip, which is
affixed, using a hot iron, directly onto the sawn edges
and results in a very professional and robust finish.

POLISHING

When working with wood it should also be remem-
bered that apart from good joints and edges, the final
polish is of utmost importance. After the wood' has
been sanded, it must be filled with a grain filler and
stained prior to the application of the final polish.
A simple and very effective final polish which gives a
professional finish in a gloss or matt, can be obtained
by the use of polyurethane varnish, which can be
applied by French polishing or more easily by direct
brush application. When polyurethane varnish is
used, the surface should be smoothed with fine glass
paper prior to the next coat and the final coat should

be burnished with a burnishing powder to give the

best results.

WORKING PERSPEX

Working with Perspex is difficult, especially to

maintain a non-scratched finish, but Perspex is usually
supplied with a stiff paper covering on both sides and
this should be retained, and all the marking carried out
on the stiff paper. Care must be taken in cutting
Perspex since it is very brittle and sawing should not
be carried out unless the sheet is adequately supported
very close to the cutting point; this results in continual
movement of the sheet in the vice in order to maintain
the supported edges near to the cutting point. After
cutting to the desired contours, a file can be used to
smooth the edges, but again it should be remembered
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_enhances the artistic impression.

that the edges must be adequately supported during
this operation. Once cut to shape the sheet can be
polished using Perspex polish to remove any file
marks from the edges or scratches from the surface.

SURFACE FINISH :

The overall surface finish is important since this -
Although p.v.c. and:
fabric covers are sometimes employed, paint is widely
used, with grey hammer or black crackle being the
past standard for non-commércial units. Manufac-
turers, however, are drifting increasingly away from this
uniformity of colour and using such striking finishes
as dark green with red panels or blue hammer with
white. Suffice it to say that instrument casing
manufacturers never illustrate their ‘catalogues with
grey hammer but use bright contrasting colours.

Good paint finishes are not always easy to obtain
and care should be taken particularly when plain
colours with gloss finish have been chosen. Aerosols
should be used as far as possible and the surface
cleaned and scratches removed before application of
the undercoat. All painting should be carried out in
a dust free atmosphere and- left undisturbed until
completely dry. Hammer and crackle paints should
be used for cases with poor surface qualities since they
disguise surface irregularities. o

FRONT PANELS B
Front panel finishes are usually the weak point of
home constructed equipment. Often they are poorly
labelled or not labelled at all, whilst the control knobs
and indicators are ill matched and of ancient design.

Fig. 5. Typical front panel la'youts
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Whilst it is true that such units function adequately,
the overall impression’is poor and such equipment is
often difficult to use,

Now contrary to popular opinion, a professional
finish can be achieved with little additional effort
or cost with the use of modern techniques. The
essential feature of the panel layout is that the informa-
tion should be clear and the controls accessible.
Knobs sheuld match each other and either contrast or
match the panel colour, whilst their size should enable
simple operation and allow room for labelling.
Lettering should be clear and in proportion, whilst the
general layout should be symmetrical to aid clarity and
please the eye. Fig. 5 illustrates some typical layouts
that can be utilised to achieve a neat professional
appearance.

FRONT PANEL FINISH

An audio pre-amplifier is shown in Fig. 5; the knobs
can been chosen to contrast the panel, whilst lettering
is black on white. Adhesive lettering has been
used to designate the functions of the controls
and sprayed with clear lacquer to reduce wear. The
panel finish can be either spray paint or matt finish
aluminium—achieved by rubbing the surface with
emery until a satin appearance is obtained. This
finish is cheap and very effective, but suffers from the
disadvantage that constant use of the controls inevitably
wears away the lacquer and adhesive lettering. There-
fore it is best employed on equipment where the
controls are not used excessively.

Where equipment is required for constant use as in
the case of test instruments, receivers and transmitters,
then the front panel can be covered by a sheet of clear
Perspex. This enables constant use without wear and
gives an added depth to the gloss finish.

A second style of finish is illustrated by the digital
timer shown in Fig. 5. Here the front panel proper
is completely covered by a Perspex escutcheon on which
the colouring and lettering is on the reverse face.
Apart from freedom from wear this system has the
considerable advantage that it conceals the metal
front panel which can thus be used as a chassis with
components mounted directly, using countersunk
screws. Other advantages are that illuminated legends
can be used and mechanical pointers, level indicators,
numerical indicator tubes, etc. are protected by the
Perspex. The reverse marking system is used extensively
by manufacturers, particularly since it can be mass
produced at low cost when the markings are produced
by a photographic dye-etching system.

REVERSE LETTERING

Since the home constructor cannot utilise the
photographic-dye system, let us examine alternative
methods of producing the same basic finish. Fig. 6
illustrates the steps by which the amateur can fabricate
a Perspex escutcheon of this type. First, the basic
metal front panel is measured and a sketch produced
of the required holes and markings; such a panel is
shown in Fig. 6a. The Perspex escutcheon is then cut
to size and the holes and cut-outs drilled and formed,
as illustrated in Fig. 6b. Fig. 6¢ shows the marking of
the Perspex sheet with legends and designs on the
reverse face. Since the lettering is reversed, normal
adhesive letters cannot be used, but special purpose
reverse lettering is available,

For the photographic enthusiast the reverse lettering
can be achieved by photographing white lettering on a
black background and glueing the resultant negative
to the reverse side of the Perspex sheet. However,
since the outline of the negative is always visible, this
method is not entirely satisfactory.

(c) Fig. 6. Escutcheon manufacture and finishing

The professional touch to internal layout and finish of the
P.E. Gemini stereo amplifier
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Generally, the reverse lettering can be achieved with
the use of stencils and quick drying paint. This has
the advantage of choice of colour but requires the
purchase of a set of stencils, Some practise is advisable
to achieve spacing and uniformity when reverse
stencilling.

When the marking is complete the clear areas for .

legends and windows are masked and the reverse face
sprayed with aerosol paint of the desired colour, as
illustrated in Fig. 6d. The result is an escutcheon of
. professional appearance which will wear well and give
a smart and finished appearance to the equipment.

INTERNAL FINISH d
Whilst the internal layout and finish contribute
nothing to the artistic effect of an equipment, it is

worth mentioning that neat layouts with proper’

cableforms are also a feature of professional equip-
ment. A. neat layout contributes to the ease of
servicing and reliability, in addition to the more obvious
mass production requirements. Layout naturally is
governed by technical considerations and it is preferable
that the layout follows the circuit diagram as far as is
practicable. Thus the input should be physically
removed from the output to aid servicing and eliminate
unwanted feedback.

Printed circuits should always be adequately sup-
ported to prevent damage and never used to support
heavy components.  After soldering, the boards should
be cleaned and defluxed using carbon tetrachloride and
a stiff brush, which results in a better appearance and
often highlights bad joints, thus contributing to
reliability.

Cableforming aids servicing and repair and allows
a neater component density to be achieved. Three
methods of cableforming are illustrated in Fig. 7.
The most common method, using binding cord, is
illustrated in Fig. 7a. This system is time-consuming
and presents difficulties should subsequent cable
modifications be required, but is very cheap. Fig. 7b
illustrates the use of rubber sleeves and, like the
binding cord system, gives a neat finish. However, a
special tool is used to expand the sleeving and con-
sequently it is not practical for the home constructor.

Fig. 7. Methods of cableforming

The third system shown in Fig. 7c illustrates the use
of a spirally cut plastics tube available for cableforming.
This product, known as Spirap, is easy to use and can
be removed and re-used if subsequent modifications
are necessary. The disadvantage is that it is more
expensive than binding cord and is not always easy to
procure. B
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" build any unit.

The professonial finish illustrated by the Decca Compact 3

CONCLUSION

A heat attractive finish is not vital to the performance
of electronic equipment and consequently should
never deter the home constructor from attempting to
However, for self satisfaction a good
finish is desirable and using the techniques discussed,’
even a tobacco tin and secondhand components can
be fabricated in such a way as to give an acceptable
finish. .

The first essential is that a professional finish becomes
a prime objective of the constructor. Subsequently,

. using the principles of symmetry, colour and labelling

a professional artistic finish will result.
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THYRISTOR
RELEAN

UNIT

By A.G. Wood

Tms article describes a sensitive electronic relay, the
action of which is governed by a sensor or trans-
ducer. The applications are dependent on the type of
input control devices used; these can include tape
recorder auto-stops. burglar or fire alarms, moisture
detectors and pump controls.

External control switching is done by means of a
relay which is controlled by a thyristor. The circuit is
simple and makes use of an electronic method of
latching, a facility which is of special use where the
unit is to be used as a burglar alarm.

CIRCUIT ACTION

The circuit of the relay unit is g|ven in Fig. 1. With
S| closed an alternating voltage is induced in the
secondary winding of the filament transformer TI.
This is rectified by DI and C1 to provide d.c. for the
other circuit elements.

With no conducting path provided between SK 1 and
SK2 no bias current will pass to TR1 so that this
transistor is off. For the thyristor SCR1 to turn on a
gate current must be provided and since this current
would be the collector output from TR1 the relay is not
energised.

With the circuit completed between SK1 and SK2
bias current flows by way of VRI and R2 to switch
on TR1 which in turn makes the thyristor conduct-
and the relay to operate.

SENSITIVITY CONTROL

Since the devices that can be connected across the
sensor mput socket are manifold and will vary in
impedance in individual cases, a potentiometer, VR, is
included to provide variable voltage inputs. It therefore-
acts as a sensitivity control.

Typical devices that can be used with success here
are cadmium sulphide photocells, high resistance
thermistors, reed switches or Veroboard if this is
intended as a moisture sensor. a

LATCH FACILITY

With S2 in the “latch’ position, the thyristor SCR1
will maintain its conducting state if the sensor input
circuit is broken as with the gate current reduced to

S2 VR1

Layout of control items on prototype unit

Sla 8%
© SCR1
| CRS1/05

S3

J)NON—'LA]’CH'
S2

‘LATCH'

VR1

ANODE

RLAt
A
02 RLA —orr 0
- CONTROLLED .
0481 2 E:] I CIRCUITRY
A
RLAZ

sk2

CATHODE

NKT217

CRS1/05

SENSOR INPUT

Fig. 1.
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Circuit diagram of thyristor relay unit
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T -
«—+ DIRECTION OF COPPER STRIPS I

BREAK COPPER STRIPS AT EB, 68, AND J6 24
Fig. 2. Component and wiring layout of Veroboard sub-
assembly

zero, a thyristor will still remain switched on until the
anode current is reduced below its minimum holding
value.

In order to release the relay, S3 must be depressed;
this short circuits the thyristor so that the relay is
completely de-energised when the switch is released.

When S2 is in the ‘“non-latch” position, Cl is
removed from the power supply and the voltage applied

COMPONENTS . . .

Resistors
RI 1-5k€2
R2 47kQ

IW 10°, carbon

Capacitors
Cl 200.F elect. 25V

Transistors

TRI  NKT217
Thyristor
SCRI CRSI/05
Diodes
DI RS30AF
D2  OAsI
Switches
St Double-pole mains on/off
S2 Single-pole changeover

S3 Single-pole push-to-make

Potentiometer
VRI 100kQ carbon linear

Relay
RLA 9V 185Q 2-pole changeover
Contact rating 2A, Omron Type MH2

Transformer
Tl Primary 0-230/240V
secondary [3V, 0-5A

Miscellaneous
LPI-—Mains neon, diecast box 3in X 4in X 5in
SK1-SK2 Insulated terminals (2 off)
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to the circuit consists of halfwave pulses at the mains
frequency.

In this case, the thyristor cannot remain in the
conducting state; it must be turned on again when the
next pulse arrives if the relay is to remain closed.
This means that the sensor input circuit conducting the
relay will operate and will de-energise when this circuit
is open.

In the “‘non-latch’ position, C1 is connected across
the relay to prevent chatter.

CONSTRUCTION

The majority of the circuit components can be
mounted on a piece of Veroboard 1}in lin. A
layout for the board assembly is given in Fig. 2.

As component placement and wiring is not critical
the smaller items could equally well be soldered to tag
strips.

The prototype housing was a3in ~ 4in - Sinaluminium
box. This easily accommodated the filament trans-
former T1.

Since the Veroboard sub-assembly occupies such a
small volume of the box, it is @ simple matter to arrange
the other components around this, so that interwiring
is most conveniently managed. Some idea of this can
be gained from the photograph.

Make sure to check the wiring thoroughly before
plugging in the mains, as a short circuit could destroy
the rectifier diode or thyristor. %

POINTS ARISING

TRIAC LAMP REGULATOR

The meter in the components list should read
0to ImA fs.d.

(October 1970)

« TRANSTAB” POWER SUPPLY UNIT
(November 1970)

Page 890, under side heading D.C. AMPLIFIER
fifth line should read *. . . by means of range switch
S2b and S2¢ with VR1.”

Fig. 1, Numbering on switch S2b and S2c should
be reversed to comply with numbering on S2a, i.e.
for S2b, R5 to position 4, R6 to position 3, R7 to
position 2, R8 to position 1. For S2¢, R9 to
position 4, R10 to position 3, RI1 to position 2,
R12 to position 1.

INSTALLING AUDIO (Supplement)
(November 1970}

Page 15, Fig. 9 caption should read ‘‘Phono plug
and socket’.

BE SURE OF YOUR COPY

We have many requests for back issues and cannot
always guarantee supplies; to make sure of your copies
why not take out a yearly subscription.

Subscription including postage for one year to any
part of the world £2 5s. 0d. (£2.25).

Subscriptions dept., IPC Magazines Ltd., Carlton
House, 68 Great Queen St., London WC2B 5DD.
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Complete Soldering Kit 55/‘

This contains the iron fitted with a 7% " bit.
interchangeable spare bits 55" and 35",
r3sin cored solder; felt cleaning pad;

stand for soldering iron, and a booklet

" How to solder.” From Electrical and
Radio Shops or send cash to Antex.

.'.J

Modet CN 240/2
18 watts - 240 volts 34/'

- g 6\
Fitted with nickel platad bit 35" # ’ A ¥ (\Q%_\‘
and in handy transparent pack. From : ‘ &S
8 Yy P Q (\ é Q\zo\bz‘ >

Electrical and Radio Shops ar send
cazh 10 Antex. 4'
A..
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LIGHT SENSITIVE SWITCH
Kit of parts, including ORPI2 Cad-
mium Sulphide Photocell, Relay,
Transistor and Circuit, etc., 6-12
volt D.C. op. price 25/- plus 2/6
P. & P. ORP 12 including circuic. | |
12/6 each, Post Paid. ~ |
A.C. MAINS MODEL. Incorporates
Mains Transformer, Rectifier and special
relay with 2 5 amp mains c¢/o contacts.
Price inc. circuit 47/6 plus 2/6 P. & P,

—

LIGHT SOURCE AND PHOTO

CELL MOUNTING 2y

Precision engineered 2
light source with adjustable
lens assembly and ventilated
lamp housing, to take i4BC bulb. Separate
photo cell mounting assembiy for ORP. 12
or similar cell. Both units are single hole
fixing. Price per pair £2.15.0. P. & P. 3/6.

RELAYS New SIEMENS, )
PLESSEY, etc. miniature
relays at COMPETITIVE PRICES

Coil Working Contaces Price
Q d.c. Volts
52 6-9  6M 1.B. 12/6
230 6-12 2c/o 1.B. 12/6
280 6-12 2cjo 1.8, 14/6
700 16-24 4co 1.8, 15/6
700 12-24 2co 1.B. 12/6
2500 36-45 6M 1.B. 12/6
5800 80-85 4 c/o 1.B. 12/6
9000 40-70 1.B, /-

2cfo 10
H.D. Heavv Duty. POST PAID
1.B. =Including Base

‘AVO’ MODEL 48A

Ex-Admiralty in good condition with instruc-
tions, leads, plus D.C. Shunts for 120 Amp.
and 480 Amp. A.C. Transformer for 60 Amp.
and 240 Amp. Mulciplier for 3600 volt, Com-
plete outfit in fitted case. £15,0/0, P. & P. 10.-.

) ELECTRONIC
ORGAN KIT

Easy to build,
Solid State, Two full octaves
(less sharps and flats). Fitted hardwood
case. Powered by
batteries. Complete set of parts including
speaker, etc. together with full instructions
and 10 tunes, Have all the pleasure of build-
ing this instrument and finish with a
functional and instructive gift for any boy
or girl. Price £3.0.0. P. & P. 4/6.

10 IN | PROJECT KIT

10 easy to build Projects including: Radio,
Morse Oscillator, LF Oscillator, etc., etc.
A Solar Cell is included in this Kit as alterna-
tive power for some of the circuits, also a
14 page step by step instruction leaflet.
Price £3.17.6 P. & P. 4/6.

two penlite I.'_.vI

{ All Types {(and Spares) from

ﬂ@EEE’I'

T.M.C PUSH BUTTON KEY SWITCH
Hluminated No.$.525594 Lock 4.c o

Complete with mounting £

bracket, push knob and

lenses (green, amber, red 3
or clear —state colour y
prelerence). N e
Price 14 6 each excluding bulb, post paid.

Discount for quantities of 200 and over.
I U R B SN SN AN S — —

UNISELECTOR SWITCHES
NEW 4Bank 25 Way 24V d.c.

operation, £5.17.6, P. & P. 2/6
6 Bank 25 Way 24V d.c.
£6.10.0, P. & P.2/6.

8 Bank 25 Way 24V d.c.
£7.12.6 plus 46 P. & P.

RGN A S D G W m e

MINIATURE UNISELECTOR SWITCH
Ex-Equipment 3 banks of || positions plus
homing bank. 40 ohm coil. 24-36V D.C.
Tested. 122/6, plus 2/6 P. & P.

VENNER ELECTRIC TIME SWITCH
200/250V Ex. GPO tested. Manually
set 2 on, 2 off every 24h. Override
switch: |0A £2 15s, I5A £3 5s,
20A £3 15s, P. & P. 4/6. Also available
with solar dial ON dusk, OFF dawn. _
Price as above. L)

operation.

!
!
4
I
|
|
i
|
l

=

OUTPUT VARIABLE 0-260v.

50 amps, £92. 0. 0.

INPUT 230/240v. A.C, 50/60—

BRAND NEW
Keenest prices in the country.

¢ to 50 amp. from stock.
SHROUDED TYPE

I amp, £5. 10. 0. 2.5 amps,
£6. 15. 0. 5 amps, £9. 15. 0.
8 amps, £14. 10. 0. 10 amps,
£18. 10. 0. 12 amps, £21. 0. 0. It
I5 amps, £25. 0. 0. 20 amps, AMP

£37. 0. 0. 37.5 amps, £72. 0. 0.

OPEN TYPE (Panel Mounting) } amp, £3.18.6.

| amp, £5.10.0. 2} amps, £6.12.6. Carr. extra on open types.

STROBE' STROBE!' STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit. 230/250v. A.C, operation.

EXPERIMENTERS’ ECONOMY KIT

Speed adjustable | to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions £5.5.0 plus 5'- P, & P.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc.
printed circuic. i
Speed adjustable 1-80 f.p.s.

HY-LYGHT STROBE

This strobe has been designed and produced for use in
farge rooms, halls and the photographic field, and utilizes
a silica plug-in tube for longer life expectancy, printed
circuit for casy assembly, also a special trigger coil and
output capacitor. Speed adjustable 0-30 f.p.s.  Lighe
output approx. 4 joules. Price £10.17.6. P. & P. 76,

Roller tin
New trigger coil, plastic thyristor.
Price 9 gns, 76 P. & P.

7-inch POLISHED REFLECTOR
tdeally suited for above Strobe kits, Price 10 6. P. & P.2'6
or Post Paid with kits.

100 WATT POWER RHEOSTATS (NEW)
AVAILABLE IN THE FOLLOWING VALUES : )

| ohm, 102a.; 5 ohm, 4.7 a.; {0 ohm, 3 a.; N6
25 ohm, 2 a.; 50 ohm, 1.4 a; 100 ohm, | a; fo
250 ohm, .7 a.; 500 ohm, .45 a.; | Kohm,

280 mA; 1'5 Kohm, 230 mA; 25 Kohm, .2 a.;5 Kohm, 140
mA. Diameter]lin_.Shaft length Zin., dia. 3in. All at 276

/6.
I,’5/Ig/iS/SO/IIOOHSO"SOO!I/I '5/2:5/5 Kohm
6

each.P. & P. |
50 WATT.
All at 2t/- each, P. &P
25 WATT.
at 14/6 each. P. & P. 6.
—

A S SR K X ¥ ]
VEEDER ROOT, 230V a.c. 50 cycle, 5-figure ==
counter (non-resettable). 18/6, P. & P. 1/6.

A S TS SIS S ST SIS SIS SIS SN S s

BODINE TYPE N.C.1. GEARED MOTOR
(Type.l) 71 r.p.m. Torgue 10ib, inch.
Reversible. 1/70th h.p., 50 cycle, -38
amp. (Type 2) 28 r.p.m. Torgue
201b. i Reversible. 1/80th h.p.,
50 cycle, ‘28 amp. The above two
precision made U.S.A. motors are
offered in '‘as new’' condition.
115V a.c.

a.c. input.
less transformer £2.2.6 plus 4/6 P. & P.

b SOLID STATE INTERVAL TIMER

24-30V D.C. operation. Stabilised unijunction
Timer and S.C.R. (30V | amp.), encapsulated
in metal core. Timing interval adjustable
from a fraction of a second to several minutes

-5

by means of external resistor or pot. By adding a 24V
Relay many other complex timing Functions are possible.
Price: 16,6incl.circuit. P.&P.2/6, Suitablerelay 10/- post paid.

AUDIO GIRGUIT DESIGN

SILICON COMPLENENTARY PAIRS

Motorola Publication

12/6 Postage | /-

HOW TO USE INTEGRATED
CIRCUIT LOGIC ELEMENTS by Jack
‘W, Streater. 28/-. Postage |/-.

THE HI-FI AND TAPE RECORDER
HANDBOOK by Gordon J. King. 40/-.
Postage 2/6.
INTRODUCTION TO
CIRCUIT THEORY by |.
32/-. Postage I/-.
TRANSISTOR IGNITION SYSTEMS
HANDBOOK by Brice Ward. 22/6.
Postage |/ .

TRANSISTOR MANUAL by General
Electric Company. 2l/-. Postage 1/6.
BASIC THEORY AND APPLICA-
TION OF TRANSISTORS, Dept. of the
Army Manual. 17/-. Postage I/6.
SERVICING WITH THE OSCILLO-
SCOPE by Gordon J. King. 28/-. Postage
1/-.

LOGIC
Aleksander.

TRANSISTOR POCKET BOOK by
R. G. Hibberd. 25/-. Postage I/-.

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books
19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.

16/25/50/100/250/500/1'1-5/2°5 Kohm. All

Input voltage of motor

Supplied complete with transformer for 230/240V

Price, either type £3.3.0 plus 6/6 P. & P. or
P.

MOTOROLA MACI1/6 PLASTIC
TRIAC 400 PIV. 8 AMP
Now available EX STOCK. Supplied with full data

and applications sheet. Price 21/-plus 1/6 P. & P.

RE-CHARGEABLE 7
BUTTON CELLS ; 2v, 250 MAHR

Nickel Cad. Cells, connected to give 2:4V ¢2 25
milliamp, 10 hour rate, complete with 200/250V
A.C. charger. Fully tested and unused. Price
9,6_deach plus 1 6 P. & P.or 2units for £] post
paid.

Available in red, white, yellow, black, blue
and green, New Price 2/- each,
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SERVICE TRADING CO

All Mail Orders —Also Callers—Ample Parking Space
Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 5BB
Phone 01-995 1560 SHOWROOM NOW OPEN CLOSED SATURDAY

Personal callers only
9 LITTLE NEWPORT ST.
LONDON, W.C.2. Tel. 01-437 0576

" INSULATED TERMINALS

Practical Electronics

Incredible but
true! We offer
BASF, PHILIPS,
SCOTCH tapes
and cassettes at
prices AT LEAST
5¢, LOWER
THAN ANY
OTHER
ADVERTISER. This
is a genuine
‘cut-price’ offer. “T%
Send for details NOW!

[Leda
Staes

17 Leigh Park Road
Leigh-on-Sea, Essex

December 1970



MARKET
PLACE

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

DOUBLE-BEAM

OSCILLOSCOPE

Over the last few ycars a very
tight rein on any grants to schools
and colleges for purchasing laboratory
equipment has been closely
scrutinised by educational boards
and committees before any purchas-
ing has been given the all clear.

Due to the above conditions it is
very difficult to recommend any
piece of equipment to schools and
colleges unless it will pass the
closest scrutiny of cost plus per-
formance appraisal. Available from
Z. & I. Aero Services, the Cl-16
double beam oscilloscope is value
for money at £87, and to be recom-
mended to educational establish-
ments.

This double-beam oscilloscope is a
laboratory instrument designed for
investigation and measurcment of
pulsed and periodic  waveforms.
The timebase is common to both
beams and the timebase generator
provides triggered and free running
sweep.

Both wvertical channels are fitted
with attenuators which allow signals
as large as 100V peak to be fed in.
For signals up to 400V peak an
external attenuator is used, supplied
with the standard equipment. Dura-
tion of pulses and time intervals are
measured by comparison with preset
triggered sweep periods. The accuracy
of this is checked with the aid of a
quartz crystal calibrator.

A brief technical specification of
the CI-16 oscilloscope is: repetition
rates of investigated waveforms S0Hz
to 10MHz; range of pulse length is
0-35us to Isec: range of amplitudes
0-04 to 100V, increasing to 400V
with external attenuator.

Characteristics of vertical ampli-
fiers are 0 to IMHz, amplifier
passband at I1dB, and 0 to 5MHz,
amplifier passband at 3dB. The
sensitivity at medium frequencies at
broad passband is 500mm/V. Input
impedance is 0-5 megohms -0-015
megohms shunted by 45pF: with
external attenuator 5  megohms
shunted by 13pF.

Timebase preset calibrated sweep
durations are 0-2, 0-5, 1, 2. 5, 10,
20, 50 and 100 microseconds per
centimetre; and 0-2, 0-5, 1, 2, 5, 10,
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20, 50 and 100 milliseconds per
centimetre. The free running time-
base frequency range is 50Hz to
IMHz. Sweep sync voltage and
trigger voltage is 0-5V and maximum
trigger pulse repetition is 10kHz.

The frequency of the quartz
crystal calibrator is 100k Hz.
Full particulars of the Cl-16

oscilloscope is obtainable from Z & |
Acro Services Ltd., 44a Westbourne
Grove, London, W.2.

STEREO DECODER UNIT

A phase-locked stereo decoder kit
is the latest product from Integrex
Ltd., P.O. Box 45, Derby, DEI ITW,
to appear on the market.

This unique design avoids the use
of inductors and tuned circuits but
achieves a high separation.

Based on a phase-locked loop the
decoder uses integrated circuits and
transistors and is ideally suited for the
constructor as it may be “‘set-up’* by
using a d.c. voltmeter.

Typical performance figures are:
separation 45dB at 1kHz, 40dB at
10kHz; distortion is 0-3 per cent at
full modulation. The decoder will
accept signals within the range of
130mV rms. to 113V rms. A
simple change of a resistor will
extend the sensitivity to 70mV if
required.

In order to match the majority of
fam. tuners a variable gain pre-
amplifier is incorporated in the
circuit. The decoder requires ! 6V
at S0mA, or a voltage not less than
=15V (using Zener diodes).

The kit contains 3 ic’s, 15 silicon
planar transistors, 8 silicon diodes,
62 low noise resistors, 23 capacitors
and 4 miniature preset potentio-
meters, together with a fibreglass
board drilled, roller tinned and
screen  printed with component
positions.  Input, output, power
supply connections, left and right
channel outputs are also marked.

The decoder kit costs £8 19s 6d
plus 2s 6d postage and packing.
Included with the kit is full con-
structional details. A power supply
kit is available at £2 19s plus 3s 6d
postage and packing.

EXTENSION CABLE

A useful product suitable for the
workshop is a cable reel, complete
with neon indicator, 13A plug and
socket with fuse, and spare, avail-
able with either 5A or 13A cable,
from West Hyde Developments Ltd.

There are two types of reel avail-
able: the 5 amp reel with 50ft of
cable and a 13 amp reel with 30ft of
cable. The price of the extension
unit is 99s 6d and is finished in
two-tone moulded plastics with a
carrying handle and a rewind handle.

Further details are available from
West Hyde Developments Ltd., Rye-
field Crescent, Northwood Hill,
Northwood, Middlesex.

Phase-locked Stereo
Decoder Circuit
Board Manufac-
tured by Integrex

Cable

from West
Hyde Developments

Extension
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LIGHT OPERATED SWITCH

The Transelectric light operated
switch has many applications which,
it is claimed, are only limited by
individuals’ own ingenuity.

Triggered by an ordinary light
-bulb, street lamp, reflected light from
bright surfaces or mirrors, infra-red
- or ultra violet light, it is also claimed
‘to be different from similar devices
on the market because it uses a
principle they term “wide beam"
technique.

Some of the features of the detector
unit ‘are: two separate circuit
response controls and one light beam
sensitivity control; digital counter;
and a built-in claxon horn. The unit
is powered by batteries, making it
portable, or from a special mains unit.
The output socket enables a range of
accessories to be plugged in, extend-
ing the range of applications even
further.

In the home the unit can be used as
an automatic light switch, porch
light switch, intruder and fire alarm,
autoinatic tape control or to switch
on the radio, etc.

For shops and offices it can be used
as an, automatic window advertising
display lights switch, counter anti-
theft device, customer entrance and
exit counter, etc.

For seacraft it is an ideal sentry,
protecting gear or monitoring the
gangway. With the use of an
adapted transmitter and receiver, the
owner can be ashore in strange ports
and still know the instant a stranger
boards his craft. The transmitter
and receiver operate on the 27MHz
band-and no notice is given by the
manufacturers that a licence is
required to operate the units—

perhaps because the operator will be
the criminal.

Prow! Alarm produced by Computer
Devices

. Printed Circuit Board Fuseholder
marketed by A. F. Bulgin
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Transelectric Light
Operated Switch
and Accessories

Another useful accessory is a
camera trigger unit. Full details
and price of the Transelectric detector
and accessories can be obtained from
Transelectric Co. Ltd., 46, Townend
Street, Sheflield, S10 INN.

A more simple and cheap alarm,
although less versatile, is the Prowl
Alarm from Computer Devices Ltd.
This device looks very similar to an
ordinary hand torch and is triggered
when knocked on its side.

The device is placed on a flat
surface, behind doors or windows,
inside drawers and cupboards, or a
trip cord can be attached to the
device and any likely place of entry.
Being top heavy it is easily toppled by
any intruder and sounds the built-in
audible siren. Only a predeter-
mined sequence of switching will
silence the alarm.

No price was given but details can
be obtained from Computer Devices
Ltd.,, 8 North Street, Guildford,
Surrey.

CIRCUIT BOARD

FUSEHOLDERS

The widespread use of printed
circuits and more compact units has
necessitated the re-design of many
components to allow them to be
mounted directly on the circuit
board. Until recently fuseholders
were either mounted on cabinet
panels, in a convenient position, or
held on circuit boards by wire loops.
Now Bulgin’s have introduced a new
range of fuseholders, type No. F330,
designed specially for printed circuit
boards.

These holders are moulded from
black phenolic with a D" shaped
rear section, the flat part rests on the
circuit board to give stability. There
are three mounting pins, two common
to the rear fuse contact and one for
the front contact, arranged in a
triangular formation to give a secure
fixing against the torque from fuse
replacement and renewal. The front
of the fuseholder is circular and will
protrude through a pre-drilled or
punched hole in equipment. The
screw-in cap grips the fuse which is
withdrawn when the cap is removed.

Addresses of local stockists can be
obtained from A. F. Bulgin and Co.
Ltd., Bye-Pass Road, Barking, Essex.

“1.C.'s FOR ORGANS

Of particular interest to organ
constructors are two MOS Arrays
being distributed by WEL Com-
ponents Ltd.

Designed specifically for electronic

organs, type MAT70 is a 12 /2
divider giving a true semi-tone
relationship. Array type MA60 is a
six stage binary divider giving six
outputs, each 1 octave apart. Thus,
the total organ divider functions can
be simulated with four MAT70 circuits
and 12 MAG60's.

Designed free of colouration, the
organ designer can experiment to
find the final colouration system of
his own choice. Designers requiring
a free phase system could use 30
MA70's.

Further particulars of stockists
and cost can be obtained from WEL
Components Ltd., 5 Loverock Road,
Reading, Berks.

LITERATURE

During the last few years LST
Electronic Components has sold many
hundreds of copies of the RCA
Hobbies Circuit Manual, reference
HM.90. But many customers have
complained that they have been
unable to obtain the special transis-
tors specified for the many useful and
varied circuits described in this book.

After some months of effort, LST
have finally managed to publish a
short list of direct equivalents and
now wish to contact their many
customers who have bought this book
and inform them that the equivalents
chart is available, free of charge.

NEMATIC CRYSTALS

The mention of nematic crystals
and their possible future applications
in technology aroused considerable
interest when the article on Con-
ductive Glass was published in
November 1969. The Aldrich
Chemical Co. Inc. of Milwaukee,
Wisconsin now advise us that a
special Liquid Crystal Edition of their
journal Aldrichimica Data has been
issued. It includes an article on the
applications of liquid crystals to
science.

Copies are available to readers,
free of charge, from their British
Associates, R. N. Emmanuel Ltd.,
264 Water Road, Alperton, Middx.
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PRACTlCAL'
vnsum_-
XcmNG.

a new 4-way method of mastering

ELECTRDNICS

by doing — and — seeing .

1 OWN and 2 ’ BUILD 3 } READ and
S HANDLE a and USE DRAW and

complete range of present- | | a modern and profes-| [ U NDERSTAND
day ELECTRONIC PARTS | | sional CATHODE RAY | | CIRCUIT DIAGRAMS
and COMPONENTS OSCILLOSCOPE

RIB
820

4 } CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC

CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING .
@ VALVE EXPERIMENTS @ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS
@ TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT @ D.C. EXPERIMENTS
@ AMPLIFIERS @ BASIC RADIO RECEIVER @ SIMPLE COUNTER
® OSCILLATORS @ ELECTRONIC SWITCH @ TIME DELAY CIRCUIT
@ SIGNAL TRACER @ SIMPLE TRANSMITTER @ 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.

POST NOW l To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please I
f i send your free Brochure, without obligation, to: we do not employ representatives :
or
BROCHURE l NAME it et e BLOCK CAPS |
[ ]
l or write if you prefer not to cut page l ADDRESS ... e PLEASE P.E.12 !
_________ G |
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LOW COST ELECTRONIC & SCIENTIFIC EQUIPMENT & COMPONENTS

MOTORS

HIGH PRECISION MAINS MOTOR
230V 50Hz  h.p. continuously
3.000 r.pon. Made by
ing Model KA 60 JFB.
capstan motor.  Size 8in long,

4in

meter with in dimneter ange a
holes.

Thyewe ators are Capi

vited.
yvilou Engineer-
suitable for

p.h. / Maodel
N7 1 rpan., 307-, Clack
Matar r.ph.. 200

Type MA2E Low Torque
Hyster

is Motors, 1/60
120t Hl:
deopaug, L,

chiteh, 1
¢rpaa., 3
Po& Poonany of above §/- each.

Fitted one-wyy
ropaa, orpan.,

tor Run. supplied less Cayp
available 3 Phase.  24.10.0. each
5.0. P & P
SYNCHRONOUS MOTORS
g " a0Hz  self-
Molel =

e
/1

0/-

BRAND NEW MOVING COIL DC
TEST METERS
Compact  and
hefeht 14in, depth din.
cige.

Prod on

Amuet
b-.

Voltmeter,

Range

O Trice £3.10.0 each. 1. I

ak o follows:  3-0-3V
300V Dual
300V Dual

r,

BATTERY OPERATED NEW
L TRANSISTOR TESTERS
Type R2285 for cheching |
and gain enrrent of pnp transistors.

kage current
Audio

tdependent wypan

In &pecial wooden box, £15. 10.0. Ca
£1. (N.B. Model 474 A 4R ave ki
instruments.)
AVO Cases. Leather
Wooden box to t:
rox P.i/6.

£1. I X Pb

iy,

and Meter for calthration purposes. Our
Price: £8.10.0.
AYOMEYERS
These well:known portable test instiu
nients  have been overhauled and are
offered  complete  with leadg,  crocodile
lipg and  prods.  Model  HE2/HRM
80,0000hn/V d.e.. 1,0000bm
Voa.c, £18.10.0. Model 7.
£15.10.0.  Model 48 2
Model 474, £12. N
211, . & I oonany
21, Model 470

complete with voltage multi-

plier for 480% and 3,600V,
Curfent shunts for 1208 and 4804,
Cwrent Transformer for e 60

[3
lar

£1.

EX-AIRCRAFT

applications. £3. P. & I 5/-.

Moving Coil Ratiomelers in ‘“‘A§ NEW"

Condition by Sangaino Weston, 24V,
Mainly cilibrated °C. 23in 3in.
This precision Instrument many

BLOWER MOTORS
AN NEWT, 240V,
r.p.an. 8haded pole motor; i

aluminium fan, #2.10.0. P. & P. 5/-.

16W

SELECTRO BOARDS

snit, 1/3 each.

X “\' Mately o progrianning.
20 L 20,100, P & B T/6. 50 o4,
12, 1oo [ m/ Diode Pink to

OSCILLOSCOPE TYPE CT 52
A very handy minia-
tuve portable instru-

YU Awplitier. Delay

Vajtage. Powersupply 11
supplied with 1
H.8in. W.5
Price 222, P. & P'. 30,

Liue Callbrati

Weight 14}

in.

wment  for  general

Py puse appliea-

tions.  {in diam.

tube.  Wuave form

investigation from

JO0Hz-20MHz. Pulse =
wonitoring duration 50 microseconds to 0 1
microsecond. Timc base free runuing
I0Hz-40kHz. Also single sweep facility

from 50 microseconds to 3 icroseconds.

on

50V 40/60Hz.
tal carrying case.

b,

STOCK CLEARANCE
In order 1o give © e in onr new
stares the follawhge seientitic equipment
i8 beiug soll at listic prices. Al items
we affered in A8 i8 condition™.
(1) R.F. Oscillator Advanee P10 6
ranges, 100kHz to 100MHz, Atten:
nator 1V 10 100V, Audio freqguency
O/F Maing 1P, Carriage £1 z
Low  Frequency Oscillutor  Dawe
400, 0-tHz ta 1hHz, Fitted C.R.T.
Frequeney Comparator, Mains /P,
viage 30/ 112
Fluxmeter T NS Ny
Battery Powered. P, P. 19/ 24
AL Analyser by Dawes. 7 R.mges
2-5Hz to BhHz. Carriage 30/
Tulse veer.  Dynatron
Ltk 'N/1OI. Carriage 30/
Directional Coupler lo 5)0|]Ill line.
27.10.0

P& P.to a a
Time Interval Meter. Carriage £1 24
¢ Box. Decade

ndind  Resist,
ste])s 0 YUa4, 4 ids by Evershed &
10/ £5

Vignoles. P

Ex-URA

Radio
£8

(M Valve 'I‘eslPl CWindsor™ Taylor.
Model 451, Damagedt  Meter.
Poa Pt . .. £3
(th) Valve Voltmeter.  Marconi TF428.
Mains 1/P, Range 15150V bl filc.

Carriage €1

o b]ﬂ.(ru Static \ nll.lln ter, 0-6kV
3lindia. P& P16, £5.10.0
{12) y Ave Voltweter.  CT54. Battery

Powered v Electronic

Instrumente.
Cartiage £1 £8

(13) Phase Sensitive v .;ltmehﬂ 2 ometers
Ex Equipment. Catriage £2 285

(H4) Stabiliged o Power  Supply.
Mains 1/P. 10V at
30mA, H. 4i . £147.10.0

(15) Varjahle d.e. phv. Muoins
I doe. OfF 0 360V at 150mA,
helght @in, wilth 9in,

g £7

s Power — supply
Instruments,  Mains 1/P,

] .i[)O\ at 30 A, B

. height Yin,

depth Yin. n £9.10.0

(150 TV Waveforin tienerator “CHAN-
NEL” Bandg, 1and 111, Car, €1, £5

(18) Noise 1erator. CT410. V.G.
Condition. Maing HI'. Carr. ¢1 £28

MINIATURE UNISELECTORS -~
ank. 12 way, 230 ohnr,
"4\ Type 22008, Sup-
plied mmplete with plug-m
base. e 3in lin 2if.
A very neat prevision coni-
ponent. Price £4.19.6. T
r EYP.D San n

STANDARD CELL, MUIRHEAD D550A
1-01859V at 20°C, £1.10.0. I’ & 1. 5/
TRANSISTORISED MULTILINE COM-

PARATOR. Type T £5
Poary

Vemner

TELEPHONE DIALS
¢ perspes. No
markinges, £1.P. & PG,

OSCILLOSCOPES
Caller collects. Sold **AS IS’ Condition.

Cossor 1035 Mk. | - $12.10.0
Furzehill Ol 0 £10.10.0
Airmee 7 £7.10.0
Alrmec 8'10 £7.10.0
Solartron D30w £10,0.0
Dumont 241 £8.0.0
COUNTERS

HIGH SPEED IMPULSE COUNTERS

by  Davis, Wynn &

Andrews,  din dial and

pointer registeys vp to

100 and 4-digit counter,
jually resettable.
e to the counter

ment 8o that there is no
loading of the pointer mechanisin when

digits arc changed aml adjustable pawls
are unnecessary. Coil registance 100 ohtns
for nominal volt operation, but the device
uorks rclmhl\ fro 20Vt rates up to 10
n it with o thyratron,

PRECISION MULTI-TURN
POTENTIOMETERS IN STOCK

. PANEL LAMPS
Kobust superior design, Lin dia.
hale, 1in O/A length. Available Rel
Green, 15 for 30/-. T. & P 5/ .
Press to Test facility,
hole, 11in O/A length.
or Red, 12 for 80/-. . & Y. &/

types titke Gmm Midget Flange Bulbs.
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to tit iin

or

With
Jin dia. to fit )

Available White
Both

in

or neostron counting rates up to 100
impulses/sce are pessible provided pulse
width is restricted to keep mean current
to 100mA. New. £6.0.0. P. & P.7/6.

New. 24V 5 Digit. Non-resettable. 200 3 LAMPS
ohn coil. i Tin 4in, £115.0. Fosov, 15W. MBC. Panel I ienl
Po& Poof- Similar o I“"m"f but nc}l l-llﬂki‘llg up hi)plav‘s, eli‘vtw 1‘:',:}“ ‘.'ii‘ne"
size ng lin digits only B A ol AT
00 Condition. £2.15.0. ‘lj;m dia. Mpecial offer, 10 for 1. P. & P
LR L :
o NEW TRANSISTOR YESTERS
BRAND NEW 4 Digit Battery powered for cheeking leukage
Resettable Counter current and gain of P.N.P. transistors,
by Stonebridge. Type ATC & F4E. fmeter and audio indication. Semens
Operating voltage 12V d.e. 1200 Ediswan Type R2285. W. 71", H. 4!7,
2V d.e; H0 impulses/seeond. Wliin, H28in, | D. 27, £8.10.0. F. & I /6.
Diin.  Panel wmounting.  Price 25,00,
v & P B/
URRSrLls MINIATURE HOYING COIL
ELAY SIIS

- N IKy Haugamo Weston,
Totalising 10 hinpulses suitable for D.C. circuit.
per Becﬂlll!. Length A high sensitivity relay
3lin 1jin 1iin. more gensitive than the
24V d.c., 300 ohi. Price electromagnetie type.
8/6. P.w Lo/ - ’ Single Coil Resistance

310 micro ampe. 3150.
6 DIGIT ELECTRICAL IMPULSE | List price £4.10. OQurprice 20/—. P, & . 3/-.

COUNTYER with cleetrical and iechanical
reset counter driven by 110 VIC 4400
ohus coil. Reset 130 V DC 800 ohms coil.
Housed in plastic-alloy case. The units can
be interlocked with each other to give
vertical or horizoutal dlisplaye. 1'rice 59/8.
P& P

VEEDER ROOT & DIGIT COUNTER

Suitable for counting all kinds of pro-
duction rune, businesa machine operation.
Mechanicully driven.  Resct type KA 1337,
manual knob. quipt. but new con-
dition. Special price 28/~ plus 5/- . & P,

3 DIGIT RESETTABLE COUNTER
Totalising 48V «.c. at 48mA; 10 inpulses

NUMICATORS
Fig. size 16mm.

Cold ecathode gaw filled in
line 0-9 digital display
tubes. Long life expect-
ancy.  Minimum striking
voltage 180V. Side reading
Type XN 13 and XN 3
ambe: Price 18/8 each.
P& P26,

MEMORY CORE STORES

42 52 2K Dhit
ferrite core store
complete with 84
0A10load diodes.

sec.  Length d4in  tin  Tin.  Priec §yiea) for buitdin
: 2 &
23150, & PO computer store
or  holdi in-
& DIGIT RESETTABLE COUNTER farnationt . 7in
Totalising 240V 30Hz.  Viewing windaw B binaiy forta. Price 85/-. P. & I /8.
2in illl Ex-equipent.  Price Handbook avitilable on how to use core
P &P stores. /.
6 DIGIT TOTALISING NON-RESETTABLE ! LINEAR THYRISTOR CONTROLLED
SlOUhNTERI . ; LIGHT DIMMER—BRAND NEW
echanical operation. "Chrominm finish. . e o
Length 1gin - 2in v with viewing { Lgh grae full ware
window fin Ain. Ex-equipment. Price Ii:le'\s:'( control  of
8/6. I & P.uj5. light brightness. Ideul
. 1ling
BERKELEY DECIMAL COUNTING ,’;;;,,,fgg*;‘;,‘;";_cf:;,c
UNIT 0-9 commutator  motorx
4 valvee double triode fitted to  portable

type 5965 special quality electric hand drille.  Fits standard 2in

Unit pluge into standard conduit box. 240V, 50Hz, 600W.  Price
octal base. Modular con- 50/6. 1. & P2/

struction with 10 minit- S ——

ture neon lamps ondisplay AYO TRANSISTOR

panel. Power supplies

63V, ., 150V d.c. Cut- ANALYSER CT 446

on or Cut-off 15V, 4 portable  direct-reading  instrument
b5iin &fin - din. capable of giving accurate transistor
85/, I.A&aTl b measurements i the grounded emitter

conngurmon Battery power unit 13V

MINIATURE DIGITAL DISPLAY to 10-5V in o steps. Basc current 0-1mA.

Operates on a rear 1 «IOmA Collector current 250m.A. Nize:

prlujl;‘cnon0 Grg‘ 154 din. Weight h batteriex
‘ pitot lamp. Charac- §131b. T‘l |ce £42.10.0. Carriage extra.

ter size " high. 0-9

k. «igits with iegree § RAPID HEAY SOURCE . . .
aymbeol, ie. (4%
Dimensions 17 wide,

137 deep, 144" high. i 1
\ List micé Gé‘ns. Our i o

pricc 48/6, " & I' S P

bi-. 4

0 fiom bianl new Inlra Red Tubular
EAC DIGIVISOR Mk. 11 DIGITAL Quartz Lamps. ldeally suited as heat
READ-OUT DISPLAY source for Drying Ovens, Egg Hatehing.
Uses a seusitive moviug Incubators, ete. 240V, 1,440V, 20,000
coil movement to project Angstroms.  Length  12in o in
digits 0-9 on to o vi Price 158/-. P. & PP 5/,
sereen vit an op

H h a

B P L BRAND NEW HIGH CAPACITY
230 micro-unp. ELECTROLYTIC CAPACITORS at a
gions L. 44" fraction of original prices by
b [ 0 10, MALLORY or SPRAGUE
- Capacity Ia Working  Surge

ELECTRONIC BROKERS LTD.
(Dept. PE), 49-53 PANCRAS RD - LONDON NWI

01-837 7781

Open Mon.—Fri. 9—6 p.m.

SOLENOIDS Microfarads  Voltage  Voltage  Price
High quality solislly constructed golenoida. 3,500 25 35 10/~
Actuated by 42V 45 coil. Overalllength 20/-
37 1% square with o 1” lr-\\cl of the §* 10/-
dia. ghaft. 8/8, &I 25/-
24V, 70 ohnu 1 :\(urc 1' movement. 15{-
Lug type Illtm" L. 1! g a2l gg)-
sug 1y Nt 5
Pricc 4/6. . & P, 3 -
10/-

20/-

i 10/-

16,000 25/-

95,000 20/-

TELEX 267307

90,000 10
r.x P.5/- onsingle ften.

Practical Electronics December 1970



INPUT

.

-

By D. S. GIBBS and e
|. M. SHAW (FERRANTI LTD) !‘2’}

T(19 DUAL PURPOSE -
SHEREORAMBLIRIER

Tms month we complete construction details of the CONSTRUCTION—CIRCUIT BOARDS

main amplifier unit.  Setting up instructions are Most of the small components for the main amplifier
also given; components lists appeared last month. and the power supply are mounted on two fibreglass
printed circuit boards. Scale drawings of these
boards are given in Figs. 13 and 14. Turret tags are
inserted at all the points where wire connections are
made to the board. Whilst not essential it does lead
to a neater finished article, but as a second best the
connecting wires can be inserted through the turret tag
holes- and soldered onto the copper directly. The
following instructions apply to the turret tag version
only.

Twenty-three tags are needed for the main amplifiers
and 12 for the power supply. The component
layouts are given in Figs. 13 and 14 and no explanations
are necessary for this stage of the operation. Flying
leads should be soldered to all the turret tags using
p.v.c. insulated wire of a suitable size such as 14/0076
except those to the output transistors TR12, TR13,
TRI112, TR113 and transistor TR3, which should be
left unconnected. The input turret tags to the main
amplifier should also be left unconnected.

It will be seen from the photograph of the main
amplifier board that transistors TR7, TR10 and TR1!
are thermally connected. Drawings of these clips are
given in Fig. 17, of which two are required per channel.
They are connected together by 6B.A. bolts and care
must be taken to see that when in situ they do .not
touch any of the other compenents or transistor wires.
Transistor lead connections arc given in Fig. 16.
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MAIN AMPLIFIER

[ +Ve

2
b TR
| <

LEFT
HAND 21‘1’!5
CHANNEL
T_ 2
=i b TR113
= Lyt
7 =
= =
SKi .
INPUT [ ve
=~
\ ]
G o14=
= e
= b TRI3
L ¢
RIGHT
HAND 015
CHANNEL +ve
<
l—-b TR1Z
L7 ¢
+ve

Fig. 13. Layout and wiring diagram of both channels of the main amplifier printed circuit board.
Finished size of this board is 53in square
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POWER SUPPLY

? Q_+7
= 33 wd WY
Fo = % :: SUPPLIES
= o
= 34@——tm-+ve SUPPLY
= a7 TO PRE-AMP
T SEC E =
L = —
== (@ et +Ve SUPPLIES
w » 22 :TO MAIN AMPS
0

Fig. 14. Layout and wiring diagram of the stabilised power supply printed circuit board.
Finished size of this board is 62in by 2in
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DRILLING

Both the main amplifier and pre-amplifier are
housed in Contil Mod-2 cases of the types given in the
components list. The panels and heatsinks should be
drilled as indicated in Figs. 18 to 22, and all burrs
removed with a file or large drill. Please note that if
different components are used such as a different mains
transformer or tagstrip then the hole positions must be
modified to suit.

LABELLING

The main amplifier front panel should be given a
light coat of Letracote Gloss and then the sockets and
fuses labelled with black Letraset as in the photographs.

Two more coats of Letracote Gloss should then be
applied, allowing suitable drying times.

HEATSINKS

Transistors TR12, TR13, TR112, TR 113 are mounted
on heatsink A and transistor TR3 on heatsink B. All
these devices are supplied with a mica washer and a
shakeproof washer, and they should be mounted as
shown in Fig. 15, preferably with a smear of silicon
grease on each side of the mica washer. When the
heatsinks are fastened to the case the transistors will be
inaccessible, therefore the wires must be connected at
this stage, suitably colour coded. All holes must be
deburred and transistors fitted with 4B.A. nylon screws.

4BA BOLT
SHAKEPROOF WASHER

_o— MICA WASHER

n
The

TRANSISTOR

\

N

4BA NUT

Fig. 15.
sinks

Mounting details for transistors mounted on heat

S HEATSINK 527

AF

5
{

T

) (8)

¢

Fig. 16. Transistor connections (a) Motorola transistors as
used for TR2,3,12,13, 112 and 113, (b) Ferranti transistors
as used for TRI, 4 to || and 104 to 111

driver transistors; manufactur- |
ing details—two required per
channel=— \;in Dural

:1\" Thg ——— Te | 5

»-5/;'4-19 Yy e 3/;'——1 b ?
- M Y 71

Fig. 17. Thermal clips for the \F'I'jl \‘GJ \F/ 3/4"

I

3/8

3/4"4‘ Y-

Fig. 18. Drilling details of the main
amplifier front panel—no holes are
necessary in the back panel or lid of

7 é’_J

3/8”

the case

- L

st o= /_1
D F 0]
1y
1o I
L b 5Ty
9" 9.2

Ao
Fig. 19. Drilling details of the power supply board side of
the case
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"

She
s
& . &
e he
2 13,3;‘ LT
A
= Q} X
21/4"
LT 13,
32
l— 219,32” 21%; _—-]
o B n<,
A
(b) 5/16

Fig. 20. Heatsink drilling details, (a} heatsink A for transistors TRI2, 13, 112 and 113, (b) heat sink B for transistor TR3
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for all
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.
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Fig. 21. Drilling details of the base of the main amplifier
case
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Fig. 22,
amplifier case

Drilling details of the heatsink side of the main
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- ASSEMBLY - . )
The front panel should now be assembled with
the tag-strip, sockets and fuses using Fig. 23 as
a guide. The main transformer, C3, CI15, and CII5
are bolted to the base plate. The printed circuit boards
-must be mounted as indicated in Fig. 23 on  }in
spacers noting that the two central screws of heatsink A
" must be fitted before the main amplifier printed circuit
"board, since the board will mask the holes for the heat-
sink when fitted. The other two fixing holes for the
heatsink - are .common to the printed circuit board.
The wires from the power ‘transistors pass through the
three gin holes fitted with grommets.

WIRING ' ) ;

The 12 wires from the ‘transistors on- heatsink A
are wired to the appropriate tags on the main amplifier
board. Components R30, R3! and LI and their
counterparts in the other channel should be connected
as in Fig. 23 and all the rest of the interconnections

Fig. 23. Loyout and wiring diagram of the.main amplifier.
Wires coded with a number are connected to the pin of
that number on the power supply or main omplifier printed
circuit boards. See notes in text concerning connection of
C3 and negative return lead from pin 5 to pin 33

Ci5-ve
34
TO EARTH G
ON C15 \\
MOUNTING T0 42V TAP
ON Tt
R
130
NOTE:—ONLY EARTH- 23K
RETURN BETWEEN =)\ R
WIRING & CABINET 0 o
) SCR
ONTI
\
TO 240V TAP
Yy 2 ONTY
LR

TO TR13
16 17 18

TO TRH#2
8 9

TO TR12
20 21 22

TO TRH13
o 13

TRI2,13,112 & 113
MOUNTED ON HEAT
SINK A

-974

made between the pancls as, in Fig.-23. The twin
screened lead must still not be connected and the wire
from -the centre of the main amplifier printed circuit
board to'the negative cutput'of the power supply
- printed circuit board, must not be taken along the
same route as the two other negative return wires
between these boards. .

If this warning is not heeded and these cabies run
parallel, even for a few inches, the increase in distortion
due to induction will be quite' alarming. Also four
leads, two positive and two negative, must be taken
from the power supply board to capacitor C3 to reduce
the ripple voltage before stabilisation. Two wires,
with the appropriate tags linked are not sufficient due to
the high ripple currents involved. '

The mains connections from the socket are simply
wired directly to the appropriate tap on the mains
trapsformer via the mains fuse FSI. The earth wire
must be connected only to the electrostatic screen on
the mains transformer and not to the case. since this
will be earthed via the pre-amplifier.

o o
341
¥
POWER .
SUPPLY -
BOARD
« F
e
Sl
et CASE SIDE EARTH
it F4
: TO EARTH ON
o ‘O T1 MOUNTING
TO ‘EARTH 2 26 To FS2

ON SKi

CASE BASE
EARTH

YT

é'zvo oV
09/ Jo
0 14V 42v

VA A

L101/R130 L1/R30 k4 -Ton o TOFS!
) SK4
TO EARTH ON
] Mo/unrms 30, 3 2
e b ¢
®
CASE SIDE
EARTH
TO TR3
MOUNTED ON
HEAT SINK B
® [}
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Capacitor C4 should be connected across the mains
winding of the mains transformer with its leads suitably
sleeved. It must be ensured that the panels are elec-
trically connected by removing paint at the touching
points, if necessary, in order to have a completely
screened amplifier and power supply.

The leads to the power supply positive output from
the main amplifier board are left disconnected to
facilitate the setting up procedure. After all the wiring
has been completed it must be thoroughly checked for
“expensive’’ mistakes before switching on.

SETTING UP

With a 100V f.s.d. d.c. meter across the main output
of the power supply the mains power should be applied,
The output voltage should rise to approximately 55V.
This should be adjusted to 55V by VRI and the
amplifier allowed to warm up for 5 minutes; the vol-
tage can then be readjusted. Potentiometers VR2 and
VR 102 are set to maximum resistance, i.e. clockwise
and counter clockwise respectively and a 100mA f.s.d.
d.c. meter conrected between the power supply main
positive output and the right-hand channel supply
input wire. Potentiometer VR2 should be adjusted to
give 42mA, the amplifier allowed to warm up for a few
minutes and then readjusted. The left-hand channel
amplifier must be similarly adjusted using VR102,

ASSEMBLY

The front and rear panels are fastened loosely by
the bottom screws and the heatsink side supported in
the correct position. The screened cable from the
input of the main amplifier can now be connected to
the input socket, taking care to distinguish left from
right (see Figs. 13 and 23). The other side panel is
placed in position and fastened with the top in place.

Note: It is regretted that the following errors occurred in
the first part of P.E. Gemini:

I. Specification—pre-amplifier signal to noise ratio, weighted
figures are referred to the 30-phon curve.

2. Page 862, last paragraph—the word linear should be Lin
—the person's name.

3. Page 863, second paragraph of Circuit Description—
Transistor TRIl should be included in the first line.

4. Caption to Fig. 4 should read ‘‘cascode output’” not
‘‘cascade’’.

5. Page 864, second paragraph—TRé should be TR8.
6. Components, power supply—C5 should be
polyester Mullard. .

7. Fig. lla—the oscillogram was takén at |0kHz into 8 ohms.
8. Fig. l1c should be rotated through 180 degrees.

0-1uF

Next month: pre-amplifier details
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Sonic Ohstacle
locatorl [ W |

An experimental project utilising audible
sound to detect the presence of objects in
fog, smoke, or driving snow. The proto-
type has been utilised on a motor car with
astounding results, it could also prove
invaluable for the small boatowner, as an
intruder alarm, or for educational pur-
poses—food for thought.

An intermittent wiper control that will
also operate electric washers forcar wind-
screens. Designed for the not-so-modern
car; uses a unijunction oscillator and a
thyristor for switching.

7
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The EVR tekeplayer can be connected directly tc a domestic
television set to provide pictures and sound from the tele-
cartridge microfilm

General view of the Electron Beam Recorder in use at the
EVR processing plant. The special clothing warn by the
operators together with the filtered air supplied maintains
the high degree of cleanliness required in the manufacturing

o o ”HHH
I |
B fil
AUDIO ‘IE i i”” HHH AUDIO
TRACK A y ! | TRack s
. | li| 1; “ »
n i il
& : " ) m|l|{f"\|M-'~_
l (1=
[
B il | 3 l:
&n ﬁm wp“U, H |
5 T
SYNC
CHANNEL A TRACK  cuanneL B
30 MINUTES 30 MINUTES

Layout of monochrome EVR film. Each channel on
this has .its own sound track so that two separate
half-hour programmes can be accommodated on one
telecartridge film strip

The Videocassette player connected to a colour television receiver.
The tape can be stopped at any point in the programme, removed

without rewinding and replaced with another cassette

process

ELECTRONIC video recording (EVR) has.just been launched
in. this country by the internationally owned EVR
Partnership. This entirely new, system of recording sound
and vision on microfilm enables reproduction of pro-
fessionally recorded programmes simply by plugging into
the aerial socket of a 625 line television receiver.

A -reproducer, or teleplayer, is needed to process the
film information. Here an electronic scanner converts ‘the
film recording into electrical signals that a television set
can use.

Programmes come in the form of cartridge films. With
a monochrome cartridge there can be two half hour
programmes with appropriate sound "and with colour
cartridges one half hour programme is accommodated.

ELEC

S A STRONG tontender in this potential world
market the Sony Corporation of Japan
unveiled in London recently their colour video-
cassette system using the magnetic tape method.
At present the system 1s only suitable for use
with any NTSC colour (the system adopted by
the U.S. and Japan) or black and white television
receivers.

The outstanding feature ‘of the Sony system
is that it uses a Videocassette not unlike the
standard audio tape cassette. The playing time
of the videocassette is approximately 10 minutes,
is capable of 200 playings and is ¢asily loaded or
removed from the playback unit,

The tape takes 24 minutes to rewind and a taped
programme can be erased easily and as frequently
as on audio tape. The tape can be returned to the
programme’s supplier for re-recording another
programme. An adaptor for recording direct
from the television will also be available.

The tape has two sound tracks and can be used
for dual track stereo or monaural sound. In the
case of a foreign movie or the teaching of -a
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The high speed photographic printer in use. Here the
special 35 mm EVR print stock can be seen on the feed and
take-up reels in each of the four print sections

At first, production of telecartridges is being confined to
the educational and instructional field. Subsequently,
EVR will move into the entertainment market.

To provide cartridges for the United Kingdom and
overseas markets, a multi-million pound processing plant
has been built at Basildon in Essex.

In the manufacturing process conversion to the EVR
telecartridge format first requires that the incoming
film or videotape programme to be copied, is reproduced as
a 40mm master film.

This is made using an Electron Beam Recorder. In this
system, an electron beam, modulated by the programme
information, is made to bombard the special master
film.  Two visual tracks are laid on it with a centre
synchronising track.

Print copies of the master are made in a high speed

RONORAIVIA

Incoming visual material supplied by programme owners
being monitored by engineers

multiple copying machine. Here the two sound tracks are
also laid. Finally, the film stock from the printer is
developed, spliced into individual 8-75mm strips and then
spooled into the EVR cartidges.

The capacity of the plant is several thousand cartridges
a day.

Production will concentrate initially on monochrome
film cartridges: full scale colour cartridge manufacture is
planned for early 1972,

Under license, Rank -Bush Murphy Ltd., will begin
production of the Teleplayer next January. Selling will
be direct to users at a price of £360.

Telecartridge selling prices, rental charges and distri-
bution will be decided by the programme owners. As an
example, prices of telecartridges being produced are in-the
range £20 to £40 for purchase and 30s. to 50s. for hiring.

LOOKS AT

foreign language, the programme can have
narration in two different languages so that it
can be heard in either one or both languages
simultaneously.

The playback machine (right) operates just like
any other tape playback machine but is plugged
directly into the television aerial input socket.
The television will not require any modification
and being fully compatible the set can be colour
(NTSC) or black and white.

The Sony Colour Videocassette system will be
available in the U.K. late 1971 and will cost
approximately £260. It is estimated that the
player will cost £200, the 10 minute tape £10
and the adaptor for recording direct from the
television £50.

In order to create a tape library Sony intends to
make its facilities available to the motion
picture and television industries, music and
record companies, publishers and educational
institutions. Sony believes this will create, for
these industries, a new medium for educating
and selling to the public.— Video taped P.E. each
month?

Practical Electronics December 1970

VIDEO RECORDING

The tape player features an automatic tape threading system
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F.E.T. TIME
SWITCH

THE circuit to be described consists of an accurate
timing circuit, an electronic switch and a lamp
driver which provides a visual indication when a set
time interval has elapsed. A relay can be substituted
for the lamp if other external circuitry needs to be
switched.

Intervals of from 5 to 65 seconds can be set and this
upper limit can be extended to 10 minutes with suitable
resistor substitution.

FIELD EFFECT TRANSISTOR

If a resistor and a capacitor are connected to a
battery of E volts as shown in Fig. la, then the voltage
that will appear across the capacitor will take the form
given in Fig. Ib. A capacitor and resistor so arranged
have a time constant which is the time in seconds for the
voltage V. to reach approximately two thirds of the
applied voltage and is given as CR seconds.

In the circuit of Fig. 2 the resistance/capacitance
timing network combines VR1, R1 and Cl. To make
use of the voltage that appears across the capacitor a
special type of transistor, TR1, is used. This has the
full title of an n-channel field effect transistor and its
most important quality is that of having a very high
input impedance when its gate and source are reverse
biased.

N
L
]
<
-
-
=]
>

TIME (SECS)

()

Fig. 1. (a) Resistor and capacitor connected to a
d.c. source; (b) curve showing the growth of voltage
with time across the capacitor

978

A high impedance device is very important in this
position as it prevents current leaking from the capaci-
tor and so upsetting extended charging intervals.

TRIGGER LEVEL

At the moment when S2 is closed the capacitor Cl is
discharged and the voltage at the gate of the field effect
transistor is OV. Some current, known as drain
current, does flow through the device effectively reverse
biasing the gate and source. This voltage is about v
in practice.

With the switch S2 closed, ClI commences to charge
at a rate which depends on the value of resistance in
series with it.

In Fig. 3 is given the growth curves of capacitor
voltage for three different values of resistance. It can
be seen from the graphs that the CR time constants, or
time taken to reach approximately 6 volts varies
considerably with each resistance/capacitance com-
bination. Also, the lower part of each curve is
essentially linear.

If we ¢an arrange to switch, or trigger the indicator
lamp with a low voltage on Cl then any later calibration
of VR will be found to be linear, that is, the movement
of the slider will vary directly with the interval required.

COMPONENTS . . .

Resistors

RI 100k R4 1:5kQ R7 47k
R2 120Q R5 5:6kQ R8 22QQ
R3 6:8kQ Ré 1kQ

All £ watt 1094 carbon

Capacitors

Cl  100xF tantalum efect. 12V

Diodes

DI Z39 39V 250mW Zener

D2* OA8I

Potentiometer
VRI IMQ carbon linear

Transistors

TRt 2N38I19
TR2-TR4 ZTX300 (3 off)
Switches

S{ Single pole, push-to-make
S2 On/off toggle

Relay
RLA* Two pole two way 6 volt operated 185 ohm
coil (Omron Type MH2)

Lamp
LPI 6V 0-06A

Miscellaneous
T-Dec, connecting wire

* Diode D2 and Relay RLA are alternatives to R8 add LPI
(see Fig. 2).
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Fig. 2. (a) Circuit diagram of time switch. The thick lines indicate link wires on the T-Dec assembly ; (b) substitution of
a relay at the collector of TR4. ltems needed for this modification are marked with an asterisk in the components list

The switching voltage, or trigger level, is arranged for The transistor pair comprising TR2 and TR3
approximately 3V at which point TR2 will turn on. constitute, in effect, an electronic toggle switch with a
very rapid action. In the quiescent state with the lamp

SCHMITT TRIGGER switched off, TR2 is off and TR3 on.

With the rise of voltage on CI towards the trigger The voltage at the collector of TR3 is not sufficient to
level, the reverse bias on TR falls and the drain current turn TR4 on, it being less than the 3-9V of the Zener
increases so that the source voltage follows the gate. diode DI. As TR3 is conducting, its collector current

TR2 TR3

R5

LP1 R7 St

PO

I oy 380, B anpt- g
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Fig. 3. Three graphs showing how variations of
resistance at VRI produce different charging rates
at the timing capacitor Cl. A trigger level that falls
on the linear parts of the curves makes for time
calibration linearity

passes through R6 and produces a volt drop which
reverse biases the base and emitter of TR2.

The trigger voltage at the base must exceed this
voltage to turn on the transistor and when it does the
voltage at its collector and emitter so arrange as to
turn off TR3.

LAMP DRIVER

As TR3 switches off, the collector voltage rises.
When it exceeds the 39V of the Zener diode D1, this
conducts and switches on the lamp driver TR4 so that
nearly all of the line volts appear across R8 and LPI.

The resistor R8 is included to reduce the cold filament
current of the lamp as the initial resistance of this
is very low.

If the lamp driver TR4 was in any way directly
coupled to the slowly rising voltage at R3 the lamp turn
on would be gradual. The inclusion of the Schmitt
trigger circuit ensures an instantaneous switching
action.

TURN OFF

To turn off the lamp, the voltage at R3 must be
reduced by about a volt below the trigger voltage of the
Schmitt circuit.

With S1 depressed C1 discharges through R2 on a
short time constant. As the gate of TRI! moves
towards OV the gate-to-source junction becomes
reverse biased. This means a reduction in drain
current so that the voltage at R3 falls below the trigger
voltage and turns off TR2 and consequently the lamp.

RELAY SUBSTITUTION

If external circuitry, requiring larger power, is to be
switched then a 6V relay can be substituted provided
that the coil resistance is above 120 ohms. In this
application R8 can be deleted.

A diode should be connected in parallel with the coil
as in Fig. 1b, to suppress transient voltage spikes which
could damage TR4.

To extend the timing range from |-10 minutes a
10MQ potentiometer should be substituted for VR. v
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NEWS BRIEFS

Diode Display

IGNIFICANT new work on small size, solid-state data

displays is being carried out at the Research Labora-
tories of The Marconi Company, on behalf of Marconi
Radar Systems. Tiny slices of glass ceramic, no larger
than a finger tip, each carry a matrix of Gallium Arsemde
Phosphide, light-emitting diodes, which can be switched
on to provide a pattern of brightly lit red dots, making up
high contrast letters, numbers or symbols, as shown
below.

The major features of this development are in the pro-
duction of a display format in which the total area of
each character display module is completcly utilised as a.
display, and in the dcvelopment of a matrix addressing
system.

Printed Circuit Developments

ALMABOARD, a series of partly processed standard

printed circuit boards, which can be tailor-made to
individual designs, particularly suited to the nceds of the
small processor, captive laboratory and consumer, has
been introduced by the Printed Circuits division of Palmer
Aero Products Limited at Camberley, Surrey.

Individual designs are applied to the partly finished
board to coincide with in-built contacts and a hole
matrix system. Boards can be brought to completion in
the minimum of time making a very attractive proposition
in terms of reduced delivery times, and effect a substantial
reduction in cost due to standardisation and the instant
readiness from stock.

The case of printed circuits has recently been extended to
car instrument panels, the photographs below show Pressac
printed circuits incorporated in Ford Cortina and Rover
2000 TC panels. The panel used on the Ford motor car is a
flexible circuit that folds around the instruments to
provide the connections.
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The ‘KIT IDEA’ by
HEATHKIT.

Kit building is so easy the
Heathkit way

TRY IT FOR YOURSELF .

START WITH A SMALL
BUT VERY USEFUL KIT

THE NEW HEATHKIT
4 BATTERY CHARGER
’ PRICE ONLY -

£20|80° plus 6/- Carr.

e POWERFUL OUTPUT—UP TO 4 AMPS ¢ FULLY FUSED
e SOLID KNOCKABOUT CASE ¢ SAFE DOUBLE WOUND TRANS-
FORMER e FOR 6V OR 12V CARS ¢ ROBUST AMMETER

Here’s the easy to build, inexpensive kit to introduce you to kit building. As well
as the fun and fascination of building it yourself you get do-it-yourself savings.
The clear, simple, fully illustrated instructions make assembly foolproof. This
is the battery charger to keep your car battery in top working condition.
Hurry, and make sure of your order today. P.S. — This also makes an

excellent seasonal present.

HEATH (cloucester) LTD., cLoUCESTER 612 6EE

A Schlumberger Company

(BLOCK CAPITALS PLEASE)
Please send me a battery charger Name

kit for which | enclose £3.4.0 Address

including carriage.

/124 e e
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subject: OPERATION
‘SEASEARCH’

AN ELECTRONIC WAR GAME BY D.R. DAINES

THE sea is a big place. One of the problems facing
the Royal Navy in the last war was that of patrol-
ling extended shipping lanes with depleted forces.
This in turn put a premium on the ability of com-
manders to anticipate where the enemy was likely to
strike next, Operation Seasearch does just that.

DESCRIPTION

The unit houses two games—the present one and
another to be described later. Since both games
utilise much common wiring, housing the two games
within the same case affects a considerable saving.
The game to be played is selected by turning a three-
pole two-way switch.

Everyone is familiar with the lettered system of
co-ordinates to describe the position on a map of any
feature (see Fig. 1). Two twelve-way rotary switches
are uscd in this game to denote the position of each
ship. One switch determines the North/South position
and the other the East/West position. Each player
has two ships under his control, hence a total of eight
switches and knobs are needed. The knobs are
placed in such a position that each player may easily
conceal his switch settings yet also be able to manipulate
them readily.

Between the players is a map representing the North
Atlantic, marked off in squares to correspond with the
positions of the switches. There are also three push-
buttons, only two of which are used in this game.
Depressing one will cause a lamp number 1 to be
projected onto the map if contact has been made with
the raider. Depressing the other will cause a number 2
to be projected if contact has been made with the
raider’s supply ship. The lamps are concealed under-
neath the map and when lit project an appropriate
number onto it.

METHOD OF PLAY

The ““Redland” player has a surface raider and a
supply ship. The *Blueland” player has a destroyer
and a cruiser. The raider is positioned west of the
Azores, position Gh (Fig.*1); the supply ship to
Cayenne, position Ca; the Cruiser to Scapa Flow,
position L1; and the destroyer to Gibraltar, position
Lh:; play now begins. The *“Red” player ‘‘moves”
his raider one square in any direction—representing
one day’s sailing—and for the simplest possible game
ignores the supply ship completely. The *‘Blue”
player now moves both of his ships, attempting to
catch the raider with either. At the completion of his
move he presses the “raider” pushbutton. If he has
succeeded in getting either of his ships in the same
square as the (unseen) raider the lamp will glow and
the game ends.
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The raider scores automatically whenever he posi-
tions his ships on a shipping lane. This causes a lamp
to light, projecting a *“3” onto the map. The raider
scores one merchant ship sunk for each move that he is
on a shipping lane, and the fact that the lamp lights
is an indication to the “Blue’ player that his opponent
is somewhere on one of the lanes, thus helping to
narrow the search. Further play details will be given
at the end of this article.

CIRCUIT

In Fig. 2, switches Sla and S2a are each one wafer
of two twelve-way two-pole switches, They control
the position of the raider. Switches S3 and 4 are also
twelve-way (see components list) and control the
position of the supply ship. At the other end of the
unit, switches 5 and 6 control the destroyer and 7 and 8
the cruiser. All East/West co-ordinate switches are
wired in parallel as shown, as are all the North/South
co-ordinates. Jumper wires connect the centre of
switches 5 and 6 and the centre of switches 7 and 8.
The outputs are from the centre tags of S2 and S4,
through pushbuttons to their respective lamps.

v a D g 3 4 9 H |

T T T T

C:APE FAREV\}ELL I
+

29 | 1 ! 1

C D E F G H |

A B

Fig. I.. Map (7in x Tin) of the North Atlantic, showing
shipping lanes, used for the basis of Operation Seasearch
{
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KR ROC ELECTRONICS

Model R.130

iv Kits iy

50 PROJECT ELECTRONIC KIT
King of the Roe Electron
the Giant R.130 which kes up
into no less than 50 separate projects
including Radio Receivers, Trans-
mitters, Tachometer, Rain Alaru,
Testers, Electronic Switches, Ampli-
tiers and even au Eleetronic Target
Gamne. A8 well as earphone, speaker,
meter, 1elay, transformer, rolar cell,
buzzer, etc., cte., the R.130 is
supplied complete with « fitted hardwood cuse
aml clear detailed instructions for all 50 projects,

PRICE £7.19.0
20 PROJECT SOLAR ELECTRONIC KIT Mod. R.128

This ultra madern Project Kit is shaped for the spave age. ( ied ingide
a transparent domed 41in capsule the R.128 comes complete with
contained golar cell to power any one of 20 projects ranging from
trangistor radio to a morse set coniplete with key and morse training code.
Supplied complete with easy to follow instructions and even the cement to

assemble this unique electronic apace capsnle.
PRICE £4.10.0
2 OCTAVE ELECTRONIC ORGAN KIT Mod. R.129

Complete with a music hook containing 10 ensy to pliy songs the R.129 solild state organ
kit covers 2 full actaves, Slotting into a fitted hardwond cise the top panel carries
the k sseinblies il all the components including the loudspeaker.  Like ull Roc¢
Electronic Kits every itew isinchuded down to the tast put and boltso that the con-
strnetor ean start assenthly within mivuates of opening the package.,

PRICE £4.10.0

10 PROJECT INTEGRATED CIRCUIT KIT
Model R.127

Using a robust Solid Rtate Integrated eivenit the R 127 kits will builil sy one of these
projects: (1) Germaniwmn Ra {2) Test Oscillator. (3) Morge Telegraph Training
Set. (4) L. Transistor Radio. (3) Gern nm )} Transistor Radio. (6) Reconl
Player Amp.  (7) Continuity Terter. (8) AL Rignal Tracer. (%) Radio Transmitter.

(10} Wit Prity Tester.
PRICE £3.10.0
2 TRANSISTOR SOLAR RADIO KIT Model R.126

Like all Roe Electronic Kits the R.126 uses reliable no-solder conmect ions
to prodnee « complete 2 transistor radio in under 2 hanrs, As well as
battery operation the kit is supplied complete with a solar cell to provide

power {rom the Sun or any strong light source,
PRICE £2.10.0
CRYSTAL RADIO KIT Model R.125

Thiy easy to build Radio is based an the same circuit developed by
Marcani for the very first radio transimission but uges a modern ferrite
aerfal for maximun efficiency. A perfect introduetion to Radio Theory.

PRICE £1.10.0

FOUR BAND SHORT WAVE RECEIVER KIT
Model R.140 Thix excellent Gimgistorised batters  operstes!

kit will not only provide hours of entertainment
when made up but also in its construction.

It receives the normal broadeast band 350kH 2 to
1'6MHz and on short wave 1-5-30MHz in three
hands.

The 32-puge wanual not only shows step by step
instructions on how to assembie the kit but also
includes a gulde on broadeasting stations through-
out the world.

PRICE £9.8.0
(O]

PROFESSIONAL SOLID STATE FOUR BAND
COMMUNICATION RECEIVER Model R.135

This iy the connnunici-
tion receiver that u
have long been waiting
for. Fully transistorised
and continuous coverage
from 555kHz to 3MHz
in four hands including
illuminated  electronic
bandspread for 160-10
metres.  Also incorpori-
ted is  an  internal
speaher, autonntic noise
limiter, S8B/AM/CW Switch, AVC Switch. s Meter, Receive il Sty
Hwitch, external socket for headphone or speaker, bandspread control,
BFO coutrol, onjoff{ AT gain, band selector, antenna trimmer and R} gain.
The R.135 willvun off of 240V a.c. dry hatterics or any 12V d.c. negative
ground source.

PRICE £45.0.0

A
W

e

10 WATT BUDGET STEREO ALL TRANSISTOR
AMPLIFIER Model R.136

Tdeal as a second stereo system or for
the newcomer to Hi-Fi who wishes to
upgrade existing equipment the R.136
sounds every bit as good as it looks. As
well as inputs for crystal or ceramic
cartridge the R.135 has a Stereo Tuner
input which aceents the matching R. 134
Ntereco AM/FM Tuner.
The satin Finish front pancl carnes a stereo
huadphone socket as well as volume, balanee, tone,
tal ganged) speaker, mede atd selector controle, Supplied complete with oiled walunt
enclosure.,
SPECIFICATION:
Frequeney Range: 33-1%,000Hz.

PRICE £13.0.0

Output: 10 watts total. 5 watts per channel,
Innuts: Phono and Tuner.

R

5 WATT STEREO INTEGRATED AMPLIFIER
CHASSIS Model R.123

Mouuted on o heivy guuge chassis the fully
transistorised R.123" stereo amplifier is coni-
pletely self-contained even down to ganged
volunie and separate tone controly. For i
simple sterco amplifier of exeellent quality all
¥you have to provide is the cabinet aml control ,
knobs. = Al
SPECIFICATION ; q
Output: 5W total. 2:3W per chaunel, : piLny

¥: 600m\ at 2-2Mohms. pa=
AC 240V operation.

Input sensitivi
PRICE £4.19.0

AM'FM'MPX STEREO TUNER Model R.134
Perfeet Matehing Unit to the R.136
Amplifier. The 1.134 Sterco Tuner
is designed to give vears of reliable
performance. The Tuning Band
cvovers AM & FM With a separate
stereo beaeon to indicate when
stereo broaleasts  are  heing
received.

SPECIFIUATION:

FM: frequency range: 85-108mHz.
Usable sensitivity: 1RuV. Xt

on: 2608wt JkHz, age refection: 33IB. AM: frequency ran 3
Hez. VUsable sensitivity: 290u\ .

1,605
PRICE £21.0.0

5 WATT 8 TRACK CARTRIDGE STEREO AMPLIFIER
Model R.133

Just slot in one of the many & track
cartridge tapes available for
tinuous programme of your fi
mugic. A jaanual programme override
switch enables vou to awitch from one
track to the uext at the push of o
button at the same time a numbered
indicator lights up to show which trick
is playing.  Beautifully finished
oiled walnut cabinet” the R.133
mechanically engineered to pro
reliable service. SPECIFICATIO Tape speed: 93 enysee (3 ip.e.
Wow & flutter: better than 0-3°,. Frequency range: 40—
Cross talh: beiter than 45dB at 1,000Hz. Qutput: 3W total.

chanmel. Mmplifier outputs: 2000\,
PRICE £36.0.0

e loug and

4 WATT STEREO FM/AM'MPX TUNER
AMPLIFIER Model R.124

Another Roe  Exclusive ofiering
top value for money performance
the R.124 is a Stereo Tuner/Amp
with facilities only usually found
in much more expensive units.
Features like scparate bass and
treble controls, automatic frequency
control switch and sterco head-
phone socket give the R.124 a
price to speecificition ratio seeond
to none.

Housed in s handsome walout
cabinet the classical low line styling of the R.124 wiligrice any howe.
SPECIFICATION T Frequency Range: 88-108MHz. Usable
sensitivity: 20y Stereo Separation:  26dB at 1kHz, 20dB uinimun.
linage Rejection: 33dB. AM: Frequency Range: 335-16053kHz. T'sable
Sensitivity: 3004V, Audiy Section: Total Qutput Power: 4W. Phono
Input: 200wV at IMQ. Tape Juput: [00mV at 100K Q.

PRICE £29.19.0

STEREO HEADPHONES
Model R.328

Built up ta a standard not dows to prive, the R.32%
sterco headphones represent a breakthrough in value for
money,

A valuable addition to any stereo instal
will provide many hours of listening plearure,
XPECIFICATION:

Matching impedance: 8-16 ohins.
Frequency range: 30-15,000Hz.

PRICE £2.8.0

tion they

H.P, Terms available for personal callers on purchases over £30.
RETURN OF POST MAIL

ORDER SERVICE Dept. PE

Orders under £10 please add 5/- post
and packing. Orders over £10 sent
post free.

ROC ELECTRONICS LIMITED
193 EDGWARE ROAD LONDDN W21ET

TELEPHONE: 01-723 621
Shop open 98-8 Monday-Saturday
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ELECTRONICS SEND S.A.E. FOR LISTS
Satisfaction or money
AYLESBURY, BUCKS. e

GUARANTEED VALVES BY THE LEADING MANUFACTURERS BY RETURN SERVICE
i YEAR'S GUARANTEE ON OWN BRAND, 3 MONTHS’ ON OTHERS

AZ31 10/ |ECF80/2 9/8|EL803  17/-) PCCES 8/6 PYE3 10/~ | UL 11/616ARD 6/6(6EH7 a/slssc, /8 | 12BEG 8/6 | 30118 -
AZBO 12/ |ECF86 11/ EL821 11/ |PCCe8 14/ | PY88 8/8(UL84 11/- [6ARG e/slsm. 7/~ 6837 7/6 12B1T  8/6 [30P19 1B/~
CBLI 16/-|ECH35 13/8 ELL&0 15— PCC8e  12/3/Pys00 20/ [UMBO/4 9/ [6ASS S6EW 12/~ |6MK7 6/6 12BY7  10/- [30PLL  15/8
CBL31 17/ |ECH2 13/3 EM34 16/ PCC18S 123|230 16/~ | U Y41 8/- |BANTC 1e 6F1 14/ T 6/8 10/~ |30PL13  18/-
cy3l 7/-|ECHBI  10/3| EM71 12/6 PCF80  10/3(QQVOu-6 42/~ | UYB5 8/9|6ATH 8/ |81 8/ 8/- 7/~ 180PLY1S  17/-
DAFY1  8/3| ECH83  8/-| EMS80 8/~ | PCFB2  10/8|QQVo3-10 125 15/~ |6AUS 5/8|6FHC 8/ |68Q7 /- 5/~ 3543 19/~
DAF96 83| ECHE4  9/8| EMSI 86 PCFB4 9/8 25/~ U26 15/~ [6AVE 8/> | 6F11 8/8 |68R7T 7/8 5/ |36A5 11/
DF$1 9/ | ECL80 8/- | EM#4 78 PCF86  12/3|QVO3.12 13/- U1 14/8|6BAG 4/6 | 6T8 6/8 7j- | 35B5 13/
DFu6 /- | ECL82 9/9|EM87 11 - PCF200/1 16/3 RIY 13/- T80l 17/~ |6BE6 7/- |8U4GT  12/8 | 5/- |35C5 -
DK91 11/6|[ECLB3  11/8| EN91 6/6| PCF801  12/3 R20 15/- | Wiz 11/- | 6BH6 12/~ |6U8 7 5/~ |35D5 18/
DK96  11/8|ECL86  9/9|EY51 8/~ | POF802 15/-| 2759 24/6|6BJ6 11/~ (6V6GT /8 | 128K7 8/~ |36L6GT /8
DL 7/8 ECL Lx00 30/~ | EY80 9/~ PCF805 48/- |0a2 8/6|HBK7A 8/ |6X4 5/~ [125LiGT 8/~ |30W+4 5/
DLY4 7/8| EF3y 10 6| EY8&1 8/~ | PCF806 50/-|0A3 9/-|6BLR 6/8 |6X5GT  5/6 |128N7GT 8/~ |35Z3 11/~
DL96 /3| EF80 8/-| Y83 13- | pCrsos 13/8| 0Bz 8/8|6BNG /8| 6F2 15/6 |6X8 11/- | 128Q7 8/ |35Z4G 5/-
DM70 /6| EF83 10/~ |EY86 8/ | PCH200 13/6 0Bz 10/~ | 6BN#6 8/~ |6F24 13/8 |6Y6G 12/- | 128R7 8/6 |35Z5GT /8
DY86/7  8/-|EF85 8/3 EY87 8/ PCL82 15/~ 0C3 7/-|6BQ5 5/~ |6F25 16/~ |7Y4 18/~ | 50A5 13/-
DY802  8/6|EF8 13,3 |[EYSK 8/6| PCLB3 15/- | 0Dy 6/8|6BRYT 18/ [6F26 7/~ |9BW6 8/~ | 50B5 7
E65L 55/ | EF89 8/-|EZ35 5/6| PCL84 9/-3Q4 8 -[GBR8  19/- 6F28 14/~ | 10C2 20/~ | 50C5 7}
E88CC 8/ EF91 8/8| EZ40 8/-| PCL8S 30/-| 384 7 (6RWEH  18/8(6F29 86 | 10D1 10/~ |BOL6GT 8/
E280F 42/~ | EFe2 10/~ |EZ41 9/~ | POLBS 6| 344 8- |6BW7  13/9|8F30 7/- [ 10D2 12/~ |83A1 18/~
E130L 980/~ EF93 9/8 EZ80 56! PD500 6/- [5R4GY 11/~ | KBXH 5/ 634 9/8 | 10F1 20/~ (8542 18
E180F  18/- EF94 15/6 | EZ81 5,8 PF1.200 5/~ 5U4G 8/ |6BZ6 8/8/6J5GT 8/~ [10Fy 20/- |90V 48/
EABC80 10/8 EF90 12/8 | EZ90 5/~ | PL30 5 5U4GH  7/8|6C4 6/~ |6J7 8/6 | 10F18 9/ 901 12/-
FAF42 10/~ EF183  11/3{GE10C 100/~ | PL38 15/ [5V4G 8/~ |6C5GT 7/~ 6KHGT  10/- 10L1 7/ | 90CV 25/-
EBC33 11/~ |EFIR4 Tolaysor  16/-|PL8) 8/3|5Y3GT 8/ |6CDGC 28/~ 6K7 8/8 | 10LDI1 8- |807 9/6
EBC41 9/8 EFso0 20/ |GZ30 7/8| PLRI1A 7i-|5%3 8/ |6CA4 5/8| GK8G 8/~ | 10P13 10/ [8118 30/
EBC81 8/8| EFgos 20/ |GZ3t 8/- | rLx2 8/~ 5Z4CGT 8/-|6CAT 10/6 |6K23 10/ |10P14 g |i2A 85/
EBC90 /8| pral1 15/ | G252 9/8| PLB3 8/-|6/30L2 15/~ [6CBC 5/8|6K26 15‘- ABS g 813 75/-
EBF80 8/~ /12433 16/ | PLB4 11/8|6AB4 6/8|6CD6GA 23/ |BLEGT ] I~ | 8664 14/~
EBF83  §/-|EL34 10/8| G734 11/-| PL50O SAF4A 8/8|6CCT 9/ |6L7 e/s 124D6 15/~ | b642 18/
EBF8: 8/~ |EL36 8/6| HK90 8/8| PL504 7/8|6CHS6 11/-[6L18 6/~ | 12415 8/~ [30ciT 18/~ [6080 27/8
EBS! 8/3|EL41 11— HL42 7/-{PL50b / 20/-|6AHS 10/~ | 6CL6& 10/ |6LD20 8/8 [12AQ5 8/~ |30CI® 15/~ |6146 30/~
Beos  MgT[ELe lugiHIt 8 ELotuRREY ‘:YI‘L?%:“ 10615438 58 6CWs  12/8[6NTGT 7/~ 12AT6 5/ [30FD 17/~ 61468 47/
Ecan 12‘ FIR1 10 |KTen  ewe bL0Y D8I DCNL gguaKo 8- 6CYS o B/AT 12/ ’ 124U6 15/~ [30FL1 15/~ 6267 8/6
EC90 EL83 8/3|KT88 33, pLA0S  17/3| LCCBS ¢ 3|6AKE  11/8{6CYT 12/~ [6P25 21/- | 12AV6 6/~ |30FL2  18/6 6360 25/
EC92 a;s‘LLsa 8/8| N8 21/ PY33 12/6| UCH42  13/9|6AL3 8/66D3 8/-|6028 12/6 | 124V7 8/~ |30FL13 10/ |6939 42/
EC93 We‘FLHh a:a\v.-\ncao 8/-|PYBO erevljtj“*‘l 108 5ALs 3/3|6DC6 13/8 6Q7 7/8 | 12AX7 6/~ | 30FL14 15/0‘&99 18/-
‘éggg,‘,u{ |EL90 8/6| PCBE/N  10/3| PYRI 83| Vet 19 816am5 5/-|6DK6  8/8(6RIG 7/~ |124Y7  13/6|30L1 7360 36/
BCesys 88 EL9! 5/~ PC95 7/3| Pynon 813|112 SCES (i 4/8|6DQsl  12/-[682 8/- |12B4A  10/- |30L15 17/- 7686 25/~
ECC88 11/~ EL9S 7| PC9T 8/3 PY80I 8/3, UF80/5  7/8[BAQS 8/8|6Ds4 15/ 6944 11/~ | 12BAS 6/8 30L17 17/ 9002 6/6
ESBCC  12/6 EL350  23/-| PCC84 9/3| VA2 7/~ UF8Y 8/3/6AQ6 10/ [6EAS 11/ |68A7 7/8 | 12BAT 8/6 (30P12  16/- |9003 10/

SEMICONDUCTORS BRAND N EW . MANUFACTURERS’ MARKINGS - NO REMARKED DEVICES

IN38EA EAB AC128 |BC115 8/6 BD132 18/6 | BFY30 10/-| D16P4 8/~ INKT288 5/ |0C22
2N404 4 8|BCI116 124ﬂ| BDYI0 £7/8 [BFY4l  10/- ’ GET102 6/- [NKT240 5/8|0C23 )0[—
5/-1BCI16A 78/BDY11  37/8 BFY43 12/6 GET113 4/~ |[NKT241 5/610C24 11/8

2N696

2N697 12/6 BCI117 29 BDYIT 37/8 |[BFY50  4/6) GET114 4/~ INKT242 4/~ 0C2% 10/-
2IN6IR 7/8|BC118 68 BDY18 49/8]BF\'5I 4/8| CET118 4/~ NKT243 12/8 | 0C26 8/8
2NBYY 1 4 -|BDY19 62/6 |BFY52  4/8| GETI19 3/8 OCu8 12/8
2N706 7 4/-|BDY20 30/8 BFY53  4/8| GET120 4/~ 0C29 15/
706 A ] 11~/ BDY3x 19/ |[BFYsta 11/8| GET873 4/~ 0C35 8/-
2NTOK 6/ 11-|BDY6o 36/ | BFYT6 6/ GET880 6/~ | 0C36 12/6
2N709 5 116 BDY61 38/ |BEYIG 8/6| GET887 4/- |0341 4/8
2N718 5 7/86/BDYG2  27/8 |[BFY77  11/6 CGET88Y 4/- | 0C42 5/~
2NTIRA 5/ 8 3/8| BF115 5/- |[BFY®0 13/8] GET890 4/- | 0C44 4/-
2N726 9~ ’\'3855-\ 8- 11/8] 1Cy 40 3j- |BFLIT 9/6 |[BFWos8  5/6) GET896 4/- | OC45 2/8
2INT27 38541 8 7781 ACY 41 3/8 BF163 7/~ |BFWB9 5/~ GET897 4/-|oC46 3/
2N914 7 15/- [ ACY44 3/8|BI167 §- BFW60 5| CET898 17/8 | OC70 8/~
2NO16 .5 37/6/ AD140 8/-|BC157 3, BF173 8/6 BPX25 37/-| MAT100 2 18/- |0CT1 2/8
2N9IR 8 8/6 AD14Y 11,8 BC138 3/611!?”7 8/6 | BPX29 38/-| MATIOl &/ VK'NO:} 15/- | OC72 26
2NG2Y 3/6|2N3859 5 88| ADISO 12,8 BC15Y 4/~ BF178 7~ l’\'m 29/- | MAT120 8/~ NKT404 12/8 0C74 8/8
2N930 3/6|2N38594 6 6/6/ \D161 78| BCI60  12/6|BF179 4 3/8| MATIZI  8/- | NKT405 15/-10C75 4/6
2INORT [ERE 5/8| AD 16 78| BCI6T 3/—|BF180 3/6 MJs00  21/6 NKT406 12/8 |0CT6 4/6
2N1131 30/~ 56| AF106 8 8| BU168L  2/9| BFI8I 7/8| MJ420 22/8 INKT451 126 |0Ci7 5/8
2N1132 7 8 5/8{AF114 5/~ BCI6BC '~ 3 —|BFI8Y 8/— MJ421 22/8 |INKT452 120 0C78 5/
2N1302 77A B/ 37/6| AF1i5 8/ | BC1691 2,9 BF 185 9/6| MJ430  20/8 |NKT453  9/8 0C81 4
2N1303 18/8[ AFII6 5 | BCloge 8/ [BF194 6/8| MJ430 19/~ INKT603F 6/8 0C81D  4/-
2N1304 A8 19/8|AF117 5/-|BCI70 3/8| BY'165 16/6| MJ480  19/6 \NKTG13F 8/8 | oCss 5
2N1305 19/8(3N141  19/6[av118 12/ BCLTI 36| BF196 1g/8| MJ481 25- \NI\T'H“’“ 8/~ o8l 5/
2N1306 7/-13N142 198 AF119 4/ BCI72 3:¢ BF147 4/6| MJ490 0/~ |NKTHT7TF 8/- | 0C130 /6
2N1307 7-[3N1en 17/ AF124 478 BCIT 56 BF198 5/6| MJdul 7/6 [NKTT13 5/ |0C140 6/
2N1308 7/8|3N152 22,81 AFi25 4/- BC182 4,8| BF20 5/8| MJ 1800 43/6 NKT?717  8/8|0C169 48

5/6| MIE340 12/8 NKT734 5/8 b

56| MJES20 178 NKTi3s 7/ g Ge
8/8 | BRY24 3/-| MIES21 17,8 NKT7i3 5/~ |oC200 8/6
88 |BSY25  3/-| MPF102 88 NKT781 8/- chg /6
9/8 | BSY m a/s\ MPFI03 76| NKT10334 6/6 | oC202 8'3

- |28 7/8|R.C.A AF126 4/~ |BCI183  4/8|BF
5/~ 2N 4058 5/0!40050 13/6|AF127  3/8|BC18s 478/ BE
5/— | 2N 4050 40250 10/-| AF139  7/8 BCIS2L 4/
18/6| 2N 1060 5; 40251 18/6|AF178 9/~ |BC183L  3/6
26/-|2N1061  4/6|40309 8/ AFI179 /- BCISsL 4

7/6|2N4062  4/6| 40310 11/8 AF180 5/3| BF 9/8 3/6| MPF104 7/0 ¢ (
2N1638 4= |oN4244  9/6]40311 9,6 AFI81 a/g|BF 4/8 3/6| MPF105 IR0/ 00205 Je!1
2N 163 6/~ oN4245  8/8(40812 1218 AFING 5/4 BF 48 3/6| Mrxssss 88 NKT1040 7/8 0C203 88
4 |oni254 88| 40314 9/8/ AF230  8/8|BC ok 58 B 3l 2 5/~ NKTOO0I3 s:s NKT10519 8/8 |0C206  8/8

] i 8/8 40815 9/6 | \r § 9/8|BCY 12 7/8 | BSY36  5/-| NKTI124 6 | NKT20329 9,8 0c207  12/8

36/40316  12/8| AF280  12/6/BCY30 5 48 wa, 5/ | NKT125 e NKTR0111 ocPil  8/8

3:6(40817 8/6| AFZLI 8/8 BCY31 3/6| BFX64  13/6 (BSY38 4/6 NKT126 5/8 15/6 | P346A 4/6

3/8(40310  13/8As 5 BeYE T8 M X84 8- |BSY36  4/6 NKTI2® 5/6 |[NKTS01i2 T1834  12/8

3/8(40320 s A8 7/6|BCY33 BRY 40 8/6| NKT135 5/8 19/6 | T1843 =

3/6 40323 A8 5/6| BCY34 8/ | Bsysl 8/8| NKT137 a'a |NKT801I3 T1844 2/8

3/6| 40324 11 s‘ Ar 5/6|BOY3S 6/~ | BSY52 / ; 296 | T1545 3/8

"Nzl‘)d A 3/8(40326 19/8 ‘\‘lY?h 5/~ |BCY3Y 5/ | BSYod - ‘ NKT80211 T1846 3/8
2N21944 3/640324 7/~ ANYB50  5/- BCY40 12/8 | BSY54 a /g | T1847 3/8
2N2217 2/8| 40344 7-|ASYSL B8 BUYV42 8/6 |BSY5H a/— NKT80212 T1848 3/6
2N2218 10/8| 40347 8/8| ARY53 5/ BCY43 8/8 | BSYT8 4/8 ¢ | T1849 3/6
2N2"l‘~ 11/8| 40348 12/6| ANYDS BCYDS 4/8 | BRYTY 4 ﬂ NKT80:213 T 1850 4/8

g |T1851 3/8

48 BFYI8 6/6 BNYB2
8 8 NKT80214 T1862 3/8

4:g|BFY 1Y 6/8 | BXYS0

) 8/6(40360  11/- AN

17/8|2N5030 8/6 40361 12/6 ARY

’M""" 5/8[2N5172 3/ 40362 13/6| A%Y72 BOYSO 198 BFY20  12/8 | BEYUSA 18/6 | T1853 8-
2N f 5/8(2N5174 10/ 40370 7/8| ANY83 5~ BCYTO 4/~ |BEY2I 8/6 | BSW41 5’8 NKT80215 T1860 8/-
2N2! e;»| 4/6|2N5175 10 840406 14/8| ASYS8G 8/6| BCY 7! 8/6 BF\'“ 8/~ |BNWIU ~ g | T1861 6/
UNU3GK  3/6|2N3662 76 i 8/ 40404 12/3 A 78 BCY T2 3/8 BI'YY 5/~ [D16P1 4/6 | NKT80216 TIP29A 13/6
IN236Y 3/8|2N3663 7/8 8/- 40467 18/8 8/8|BYZ16 56 BFY26 4/- | DI6P2 j— | = 18/8 |TIP30A 15/

4/-[2Ng702  3/8 12 8/404674 14/6|AU vw 30/~ BCZ11 7/8| BEY28 10/~ [ D16P3 7/6] > 7/- | 0C20 15/- [TiP31A  18/6

8/8 "N3:0.$ 12 6404684 14/8|BCI0T 3/~ BD116 22/8|

13/6| AC107 8/ BCIO?‘ BD121 il

1306/ xc17 12| BCI09 i 13;,,n TERMS, CASH WITH ORDER ONLY. POST AND PACKING
2N2B3 g5/ |ACI26 4/ |bCIl3  5%6|RD12t iz | AYABLE ON ORDERS UP TO £6, AFTER THAT FREE
aNe 85/ |AC127 5/ |BCiIs  7/6/BD13l  18/8 EXCEPT C.R.T.’s. ADD 6d. PERITEMP. &P,
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Fig. 2. Wiring diagram of the switches controlling the
positions of the four ships, also showing contact Indicator
circuits

10
DIODE
( BLOCK

- COMPONENTS . . .

t X
(MATRIX W
FlIg4) [v———0 o) )

Switches
If both games to
For Operation be built
Seasearch (Where different)
S| 2p 12w
S2 2p 12w
S3 Ip 12w 2p 12w
S4 Ip 12w
S5 Ip 12w
Sé Ip 12w
S7 Ip 12w 2p 12w
S8 Ip 12w
S9 Ip make, 2p make
push button (or two separate Ip)
S10 | p make, 2p change over
push button (or DPDT)
St S.P.S.T. toggle

(All rotary Maka switches except where stated)

Miscellaneous

LPI—3 6:3V 0-06A (MES bulbs clip-on holders—3 off)
8 skirted knobs with pointers

Veroboard 3in x 3in (2 off)

D1—29 small glass point-contact diodes (29 off)

R1 10 ohm 4 watt resistor

BYI 9V battery, type PP 6

Aluminium, pop rivets, 4B.A. nuts, screws and washers.
Letraset card, cellophane, etc.

Practical Electronics December 1970

Fig. 3. Wiring of raider
automatic score switching

It will be seen that when S5 coincides with the
position of either Sla or S3, current will pass to Sé6.
Then if S2a or S4 coincide with S6, one of the lamps-
will glow; this illustrates a serious snag. If together
the positions of the four ships form a rectangle, both
lamps will glow but neither ship will have been detected!
Hence the use of the pushbuttons. Pressing the
detection pushbuttons S9 and S10 one at a time pre-
vents the malfunction when the ships are at opposite
corners of arectangle.

There is another important reason for the use of
push buttons. If a searching ship wishes to move one
square diagonally—say from Af to Bg (Fig. 1)—he
would have to turn both of his control switches.
Since he is unlikely to turn them together, he would in
fact search an extra square—say from Af to Ag and
then to Bg. With pushbuttons he must complete
his move before determining whether or not he is
successful. )

DIODE MATRIX

The raider’s automatic score indication is illustrated
in Figs. 3 and 4. The second pole of switch Sla is
used to feed current to a diode matrix which will pass
on to switch S2a only when' Sla coincides with the
North/South of a shipping lane. Similarly, the second
pole of S2a will pick off current from the matrix only
when it coincides with the East-West of the shipping
lane. Together, the diodes and the switches will
therefore only conduct current when switches Sla and
S2a exactly coincide with a particular shipping lane
square,

985S -




CARD CLEAR PAPER
FABLON MAP

DIODES

_{_

Fig. 4. Veroboard construction of
the raider gutomatic score matrix;
marked holes indicate the position

of the diodes Fig. 6. Lamp mounting and number projection details
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Fig. 5. Chassis cutting and drilling diagram for Operation Seasearch. Drilling for the additional game is also included
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BSR 4-SPEED SUPERSLIM
AUTO RECORD CHANGER

Plays 127, 10" or 7" records.
Auto or Manual. A bigh i
quality unit backed by BSR
rellability with 12 months’
guarantee, Size 13}
1}in, Above ‘
motor board 3iin,
below 21in. AC 200/250v,

with STEREO/MONO XTAL

£7 Pou

BSR UA70 Stereo/Mono Transcription £ I 4
Auto Changer. Calibrated Stylus Pressure.

BSR Minichauger UA50 Stereo/Mono.

Plays 127, 107 or 7" records. ‘8

Bize12  B83in. AC200/250v. Post 5/-.

GARRARD PLAYERS with Sonotone 9TA Cartridges.
Btereo Diamond/Mono Sapphire, §P25 Mk II £15.
AT60 Mk II Stereo 215, Model 3000 Stereo £13. Post 5,-.
RECORD PLAYER PORTABLE CABINET 75/_
Space for amplifier and autochanger. Post5 -,

‘{ RCS DE-LUXE 8 WATT AMPLIFIER. Ready made tested,
2-stage with triode pentode valve, 3 watts output. Tone and

volume controls, Isolated mains transformer. Knobs,
loudspeaker, valves ECL82, EZ80. Response

§0-12,000 cps. Sensitivity 200mV. Post 5, -.

RCS £ WATT AMPLIFIER with loudspeaker and £3

valves UCLS® and UYS5. Post 5/—.

mounting (state player make and model).
R.C.8. PLASTIC COVERS FOR ABOVE BASE. 77 /6
Durable tinted plastic, attractive appearance. /

EMI PICK-UP ARM, Complete with monoe cartridge 30/-.
EMI JUNIOR 4 SPEED RECORD PLAYER. Mains . £3
operated motor, turntable and pick up. Post 5'-,

. HI-FI PICK UP CARTRIDGES :
GP94 55,-; GPY3 45/-; GPOl 30/-; GP6? 19,8, ACOS
L.P. only 10/8. All standard fixing complete with stylus.

CRYSTAL MIKE INSERTS
14" dia. 66, ACOS 12" dia, 12,8, BM3, 1" dia, 9.8

PORTABLE AMPLIFIR

Portable mini p.a.system. 5
any uses — ideal for gf
, or as & Baby
Alarm, Iatercom, Tele-
phone or Record Player
Amplifier, etc. Attractive |
rexine covered. cabinet, \
size 12 :* 9 ;. 4in., with i
powerful 7 : 4in, speaker [l \ 9
and four transistor one watt /

power amplifier. Uses PP battery. +
Brand new with famous makers’ guarantee.

Post 5/~ 75/ -
WEYRAD P50 — TRANSISTOR COILS

RAZW Ferrite Aerial ..13,- | Spare Cores .. ... .. .. 8d.
Osc, PSO/IAC ... ... 8- | Driver Trans. LFDT4 ..10,-
.F. P50/2CC 470 ke s 6/7 | Printed Circuit, PCAl . 10'~
3rd LF, P50/3CC. .. 8/7|J.B. Tuning Gang . .. 11/-
P51/1orP51°2 | .67 | Weyrad Booklet . . .. 2/
PSO/AV. ........ ..... )/ PT1 . S §
Muliard Ferrite Rod 8  §in. 4'-, 6 . &
VOLUME CONTROLS, 80osn Coax 9a. .
Long spindles, Midget Size BRITISH AERIALITE

5 K, ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/S 3/-. DP. 5- 40yd. 28/-; 60 yd. 40/-.
STEREOQ L/§ 11'-, D,P. 15'- | FRINGE LOW LOSS 2/_
Edge 5K. S.P. Transistor, 5/-. , Ideal 625 lines i yd.

WIRE-WOUND 3-WATT POTS.! WIRE-WOUND 3-WATT
Small type with small knob, STANDARD SIZE POTS,
Values 10Q to 30 K., 5 - LONG SPINDLE 8/_
Carbon 30 K to 2 meg, / 10 OHMS to 100 K.

VEROBOARD 0-15 MATRIX
2{ 5in.3/8. 24 . 3iin.3/2. 3] 33%in.3/8, 3]
EDGE CONNECTORS 18 way 5/-: 24 way 7/6.
PINS 36 per packet 3/4. FACE CUTTERS.%/6.
R.B.P. Board '0-15 MATRIX 2!in. wide 6d. per lin.,
de 9d. pér lin,; Sin. wide 1/- per 1in. (up to 17in,).
.P, undrilled J\in. Board 10  8in, 3/-.

BLANK ALUMINIUM CHASSIS. 18 s.w.z. 2'in. sides,
7 % 4ig., 8/-; 11':3in., 7/6; 11 Jin. 9/8: 13 Gin., 10 8:
15:'14in., 15/-; 9 7 2in.,86; 14 11 2in, 14,6,

ALUMINIUM PANELS 18 s.w.g. 12 12in. 6/6: 14 9in,
§/6; 12 <8in. 4/8; 10 7in.3/8; 8 6in.2/6; 6. 4in.,1'6,

liinch DIAMETER WAVE-CHANGE SWITCHES, 2 p.2-
way, or 2 p. G-wny, or 3 p. 4-way 4,6 each. 1 p. 12-way, or
4 p. 2-way, or 4'p. 3-way 4,6 each. 1 inch DIAMETER
Wavechange “ MAKITS " 1 p. 12-way, 2 p. 6-way, 3 p, 4-
way, 4 p. 3-way, 6 p. 2-way. 1 wafer 12/-, 2 wafer 18'e 3
wafer 24/-, 4 wafer 30'-, 5 waler 36/-, 6 waler 42,-.

TOGGLE SWITCHES, sp.2/6; sp. df. 3/6; dp. 3/6; dp. dt. 4.6

Sin. 5 2.

ALL PURPOSE HEADPHONES

HR. HEADPHONES 2000 ohms Super Seusitive .  35,-

LOW RESISTANCE HEADPHONES 3-5 ohms. /..  39/6

DE LUXE STEREO HEADPHONES 8 ohms ... . 85/-
“THE INSTANT" .

BULK TAPE \

ERASER AND

REG%RDING 7
HEA 47/6
-DEMAGNETISER R

\
200/250 v, A.C. Leaflet S.A.E
Minimum Post and Packing 2/6.

List 1]~
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|RC.5. TEAKWOOD BASE Ready cut ont for 77].—6 L

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

. Op
Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses

GENERAL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE

for Mike, Tape, P.U., Guitar.

Battery 8-12v. qr H.T. line £00-800v, D.C. operation. Size
137..13" : 1", Response 25 c.p.s. to 25 Kc/s, 26 db gain.
For use with valve or transistor equipment.

Full instructions supplied. Brand new. |7/ Post
Guaranteed. Details 8.A.E, 2t
NEW TUBULAR ELECTROLYTICS CAN TYPES

2/350V .. 2/8 | 100/25V .. /= | 164+ 16/500V 11,.

250/25V .. 2/8 | 50 +50/350V T
500/25V .. 4/- | 60+100/350V
84-8/450V 3/8
8+16/450V 4/- | 32 +32/450V 86
18 +16/450V 5/~ | 32--32-1- 38/350v. 8/6
Z | 32 32/350 5/~ | 100 +50+ 50/350.58
ROLYTICS. 1, 2, 4, 5, 8, 18, 25, 30, 50, 100,
200mP 15V 2/-; 500, 1000mF 12V 3/6; 2000mP 25V 7, -.
CERAMIC. 1pF to 0.01mF, 84, Silver Mica £ to 5000 pF, 04,
PAPER 350V-0-1 94, 0-5 2/6; 1mF 3/-; 2mF 150V 3 -,
500V-0-001 to 0-05 9d; 0-1 1/-; 0-25 1/8; 0-47 5/-.
1,000V-0-001, 0-0022, 0-0047, 0-01, 0-02, 1/8; 0-047, 0-1, 2,6,
SILVER MICA. Close tolerance 1°,. 2-2-500pF 1/6; 560
2,200pF 2/-; £,700-5,600pF 4/-; 6,800pF—0-01, mid 6/-; each,
TWIN GANG. ©0-0" 208pF +178pF, 11/-; Slow motion
drive 365pF +385pF with 25pF +25pF, 11/-; 500pF slow
motion, standard 9/.; small 3-gang 500pF 22 -,
SHORT WAVE SINGLE. 25pF, 50pF, 11 -,
CHROME TELESCOPIC AERIALS 23in. Swivel base 5 -.
TURING. Solid dielectric. 100pF, 300pF, 500pF, 7 - each.
TRIMMERS. Compression 30, 50, 70pF, 1/-;
1000F, 150pF, 1/6; 250pF, 1/8; 800pF, 750pF, 2,~; 1000pF.2'6,
RECTIFIERS CONTACT COOLED half wave 60mA 7/6;
85mA 9/6, SILICON BYZ13 6,-; BY100 10/-.
Full wave Bridge Rectifiers 75mA 10,-; 150mA 19/8,
EX-GOVT. RECTIFIERS 250v. 200mA 6,-.
NEON PANEL INDICATORS 250v. AC/DC Red or Amber 4.-,
RESISTORS. Preferred values, 10 ohms to 10 meg.
i H L1 w.Bd.; 2w, 1/~; 1 w. 109 64.
.+ w. 2% 10 ohms to 10 meg,, 2/-.
Ditto 5¢,. Preferred values 10 ohms {0 22 meg., 0d.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 obms to 100K, 2/- each; 2! wett. 1 obm to 8-2 ohms. £/-

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key
{in, 16/6 ;in. 178 1iin. 19,8 1 24/- 270 in. 443
iin. 16/6 lio, 19/6 1lin. 206 1 = . 573
in. 16/9 1}in. 19/6 1%in. 21’6 2in. 39/9 lin, 3¢, 36,6

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt S00mA.  Size 4. 2! 2in. Metal case. 78/_

4/350V .. E/g

Crackle finish. Output terminals, On/off switch.
Half Wave 9 volt 50mA, Size 2! 1!in. Snap terminals 38, -

MAINS TRANSFORMERS ..
250-0-250 50 mA, 6.3 v, 2 amps, centre tapped 28/
250-0-250 80 mA, 6.3 v. 4 amp, 28,

250-0-250 80 mA. 63 v. 3.5 8. 6.3 v. 13, 0t 5 v, 2. 38/
350-0-350 80 mA.6.3v.3.52.63v.1a,0r5v.23a, 38/~
300-0-300 v. 120 mA., 6.3 v.4 8. C.T.; 6.3 v. 2a. 50/

MINIATURE 200 v. 20 mA, 6.3v.18.2% 2 1:in. 15/-
MIDGET 220 v. 45 mA,, 6.3 v, 22,2} 2! 2in, .. 18/.
HEATER TRANS. 6.3 v. 1! a.... 10/8

Ditto tapped sec. 1.4',, 2, 3, 4, 5, 8.3 v. 1/ amp, . 15/8

for 8 or 12v,, 1} amp., 24/-; 4 amp., 38/-,
FULL WAVE BRIDGE CHARGER RECTIFIERS:

8 or 12v. outputs. 1! amp, 8/~; 2 amp.11'-; 4amp, 17,

COAXIAL PLUG 13, PANEL SOCKETS 1 3. LINE 3 6,
OUTLET BOXES. SURFACE OR FLUSH 5,-,

BALANCED TWIN FEEDERS 1 - yd. 80 ohms or 300 ohms,
JACK SOCKET Std. open-circuit 2,6, closed circuit 4,8;
Chrome Lead Socket 7 8, Phono Plugs 1-, Phono Socket 1/-.
JACK PLUGS Std. Chrome 3/-; 3-5mm Chrome 2/8, DIN
SOCKETS Chassis 3-pin 1/6; 5-pin 2/-. DIN SOCKETS Lead
3-pin 3/8; §-pin §/-. DIN PLUGS $-pin 3/8; 5-pin 5/-,
VALVE HOLDERS, 1/-,; CERAMIC 1/8; CANS 1.-,

E.M.I. 13{ x 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic

magnet, 10 watts,

Bass res. 45-60 cps. 45 -
Flux 10,000 gauss,

State 3 or 8 or 15 ohm, Post 2/6 each
Also with twin tweeters, £4
With crossover. 10 watt.

State 3 or 8 or 15 ohm, Post 2 6each
Recommended Teak Cabinet £5
Size 16 10 8in. Post 28

MINI-MODULE
LOUDSPEAKER KIT
wwart 65/- carriaces.

Triple apeaker system combining on ready cut baffle.
in, chipboard 15in. 8] in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer unit has a low resonance
cone. The Mid-Range nnit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the munsical specirum. Total response
20-15,000 cps.  Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE.

16:: 10 . 9 in, Modern Scandinavian - s
fluted front design for Mini-Module. D Post 5~

HI-Fl STOCKISTS.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m, (Wednesdays 9-1 p.m., Saturdays 9-5 p.m,)
133, 68 pass door. S.R. Stn. Selhurst. Tel, 01.684-1665

ALL MODELS “BAKER SPEAKERS" IN §TOCK

BAKER 12in MAJOR £9

30-14,500 c.p.s
double cone,
tweeter cone

together
with s BAKER ceramic
magnet assembly having
a flux density ol 14,000
gauss and a total flux of

145,000 Maxwells. Bass
resonance 40 ¢.p.s. Rated
20 watts. State 3 or 8 or
15 ohm. Post Free.

Module kit, 30-17,000 c.p.s.

with  tweeter, crossover,

b iusructions. £11.10.0
BAKER “ GROUP SOUND " SPEAKERS -8 or 15 ohm.,
‘Group 25° ‘Group 35’ ' Group 50
Bwen €7 gt €9 Bk £]9

TEAK HI-FI SPEAKER CABINETS. Fluted wood front. |-

For 10 or 12in round Loudspeaker ...... ... £90.0.
For 13  8in or 8in round Loudspeaker £5.0.0.
For 10 6in or 6'in round Loudspeaker . £4.0,0.

LOUDSPEAKER CABINET WADDING l-Bm wide, 3/ 1t

TWO-WAY CROSSOVER NETWORK 3,000 c/s
.With varisble tweeter attenuator giving accurate bigh'low
frequency balance. Mounted on panel 5lin. 4in, with
contrel knob, tweeter and woofer leads and input 38 -
terminals, Suitable for 3 to 8 chmimpedance, Post 2, /

Horn Tweeters 2-16kcs, 10W 8 ohm or 15 obm 29/8.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 8 ohm 58/6.
ELAC Moving Coil De Luxe Cone Tweeters $ or 15 ohm 38/-.
TWO-WAY 3000 c.p.s. CROSSOVERS 3 or 8 or 15 ohm 19/-.
SPECIAL OFFER' 80 ohm. 2iin, 2]in, dia,; 35 ohm, 3 in.
25 ohm, 3in. dia.; 6 4in; 8 5in, 7

15 ohm, 31in. dia.; 7 4in; 8 Sin. l

8 obm 8 4in; 3 ohm, 2]in, 8in, 5in, 5 3in, 7 4in.
LOUDSPEAKERS P.M. 3 OHMS, 8%in 22°6; 8 S5in, 25'-;
8 "2!in 18/-; 8in 85/-; 10 - Gin 38/-.

5in, WOOFER. 8 watts max, 20-10,000 cps. 8 or 15 ohm. 36.-.
ELAC 8 in. De Luxe Ceramic 3 obm or 15 ohm 50/-.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
8in or 10in or 12in, 3 or 15 ohm 39, 8.

OUTPUT TRANS. EL84 etc, 5/-. MIKE TRANS. 50:1 5/-,
SPEAKER COVERING MATERIALS. Samples Large 8.A.E,
GOODMANS OUTPUT TRANSFORMER 4 watt push pull for
3,8 and 15 ohms 17 6,

VHF-FM TUNER FRONT END
88-108 Mc/s

Transistor FM  tuner
oscillator and Irequency
changer printed circuit,
Slow motion tuning gang
condenser. Ready wired
and tested including two
transistors  AF124 and
AF125, A toial of 28
components. Bize 2! .2

2in. Requires LF, and
Detecter stages 10.7 M/qs,
8 Volt. Connection details
supplied but we have no
further information
Free available.

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE &/-.

Post free,
BARGAIN AM TUNER. Medium Wave. £4
Transistor Superhet. Perrite aerial, 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MIXER., 3 .
Add mutgical highlights and sound eflects to recordings.
Will mix Microphone, records, tape and tuner

with separate controls into single output. 9 volt.

e e
BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. 9 volt,
Printed Circuit. Calibrated slide dial tuning.

Walnat Cabinet. Size 7 :< 5 - 4in.

BARGAIN FM TUNER as above, £7 Io
general use. Ready made with 4 transistors, 8 diodes £5
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3' Io

Chassis only, less cabinet.

FMSTEREO MULTIPLEX ADAPTOR for above or

Push-Pull Ready buiit, with volume control, 9v.
* RADIO BOOKS * (Postage 9d.1

Post

45/-

Practical Radio Ingide Out 4/8
Practical §tereo Handbaok .. . . 318
Supersensitive Transistor Pocket Radio . . 38
Radio Valve Guide, Books 1, £, 3, or 4 ea. 5,- No. 5 ea, 8/-
T.V. Fault Finding 405/625 li e

Transistor Communication Sets
Wireless World Radio Valve Dat
Transistor Circuits for Radio Controlled Models
Coil Design and Construction .
22 Circuits for Micro-Alloy Transistors .

E.M.I. TAPE MOTORS. 120y, or

240v, AC, 1,200 rp.m, 4 pole 135mA.

Spindle 0-187 < 0-75in. Bixe 3} :: 25/_
2} - 8}in, (illustrated). Post 2/6.

MOTORS.

1,200 r.p.m, 4 pole

BALFOUR GRAM,
120v. or 240v. AC, i
Post 8/6." |7/6

S0mA. S8pindle {
21124 1lin,
CALLERS WELCOME.
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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 new
high fidelity amplifier
which was demonstrated
at the Audio Fair
and featured in this issue.

Write for publication ESB45070 on
E-Line Transistor Applications

FERRANTI LIMITED,
ELECTRONICS DEPARTMENT,
GEM MILL, CHADDERTON,
OLDHAM, LANCS.
Telephone: 061-624 6661. Telex: 668038

Fe3s3[f]

988

R.S.T. VALVE MAIL ORDER CO.

BLACKWOOD HALL, WELLFIELD RD., S.W.16
SPECIAL EXPRESS MAIL ORDER SERVICE

1IN21 3/6 | 28308 9/- | BCYbS4 7/3 | GET116  6/- | 0C20 20/-
1IN21B 5/~ { 28601 5/- | BCY60 19/- | GET118 4/~  0C22 8/-
1N23 4/- | 28703 12/8 | BCY70 6/~ | GET119  4/- ‘ 0c23 8/6
1N8S 17/6 | 3N143 19/- | BCZ11 6/~ | GETI20 6/6 | OC24 9/-
IN253 10/~ | A13769  4/- [ BD121  19/- | GET587  8/8 | o025 218
1N256 10/- | AA129 5/- | BD123  22/6 | GET872B 6/- | 0C26 6/-

1N645 5/~ | AAZ12 3/6 | BD124 12/- | GET878 3/~ | oC28 12/6
IN726A  4/- | AAZ13 3/- | BDY11  &/6 | GET875 6/~ | oC29 1416

IN4007  4/6 | ACL07 5/6 | BF115 5/6 | GET880  8/9 | 0C30 8/~
18021 4/- | AC126  4/- | BF117  10/- | GEI882 6/~ | 0C35 6/3
18113 3j- | AC127 8/- | BF167 6/6 | GET885 10/~ | 0C36 8/6
18130 2/6 | AC128 4/6 | BF173 7/3 | GEX35  4/6 | g0gg 10/3
18131 2/6 | AC128 7/6 | BF181 6/- | GEX44 1/6 | gca1 46
26220 12/8 | AC187 11/~ | BF184 7/6 | GEX941  4/- | 5040 /-
2G240 3/6 | AC188  11/- | BF185 6/ | GI3M 718 | 0c43 9/-
2G301 36 | ACY17 4/6 | BF194 6/3 | GJ4M 78 | ocs -
2G308 8/- | ACY18 4/- | BF195 5/6 | GIBM 716 | ocas 33
2G371B  4j- | ACY18  6/- | BF196 5/6 | HG1005 10/- | (Lcig 3/-
2G381A  4/6 | ACY20 6/- | BF197 5/6 | MATI00  8/- | Jopg 12/8
2G403 10/- | ACY21 4/6 | BFX12  5/6 | MATIOL  8/3 | (g 170-

2G414 6/- | ACY22 4/- | BFX13  5/6 | MAT120  5/9

1 — | 0cT0 38
417 6/- | ACY27 5/- | BFX29 192/- | MATI21 6/ o
32214 afg ACY28 4/~ | BFX30 s;s MJa20 22/~ 88;; ::;_
2N404 6/- ACY39 12/6 | BFX35 19/6 MJ_421 22f{- o M
2N247 9/6 ACY40 4/- | BFX43 8/3 }{l\Tl‘ZS 6/—
2N697 4- | ACY4l b5/ | BFX44 /3 | NET120 6/~ 0C74 4/6
2N698 4/6 | ACY44 7/6 | BFX68  13/- M‘T;% 2/3 007-% gIG
2N706 3/~ | AD140 8/- | BFX68A 13/6 l:K'{Qig 6/8 88;7 8;:
2N706A  3/6 | AD149 12/  BFX85 10/~ t«ﬁ’mn 5/4 e e
aNT08" 4~ | AD1so 15/- | BFXss  org | NKT212  BI 1 OCT8 - S
2N709  12/6 | AD161 /6 | BFX87 96 NKT21 /

11 7/6 | AD162 1i-
%EZ,S, 10;6 AF106  10/8 | BFY20 12/- e
2N1080  6/6 | AF114 ﬂlg BFY21  B8/6 | YkT217 8/4 | OCO1DM  3)-
2N1091 6/6 | AF118 5/ BFY24 9/- | NKT218 22/6 0C8IM Bi-
9N1131  8/6 | AF116 4/6 | BFY41  9/8 | NKT21o  6/6
gN1132  7/6 | AF117 48 | BFY43 12/6 | nKT991 56 0Cs2 3/-
2N1302 4/~ | AF118  121- [ BFY50 6/ | x\gyoo3 66 | OS82 3/
9N1303  4/3 | AF119 4/- Py, =
e /s AF}“ :r %R?g 1%’6 g 0C114 76

1 5/- | AF125 - i~ | 3 1
i oo | AF126 B BEY90 12/6 N oia |ociz2 128
9N1307 6/~ | AF127 4/8 | BSX27 10/~ | xgyeg7 79 | 0C128 4/4
9N1308 6/~ | AF139 7/6 | BSX60 18/6 | Ncro3s g9 | 9C13¢ 78
oN1309 6/ | AF178  12/6 | BSX61 12/~ | ygTose 6/6 | OC140 6/6
dn A e e !
2N1507 5/6 - - | NKT251 479 | OC169 -
2N1526 7;6 AF181 8/- | B8YS1  10/- | xpTag) 416 0C170 5/6
2N1909 45/ | AF188 .1.’)/‘ BBY78 9/3 | NKT274 4/9 | OC171 6/-
oN2147 16/6 | AFY19  22/6 | Bay79  9/3 | NKT276 5/- | OC172 7)-
2N2148  12/- | AFZ11 6/- | BRYS2  10/- | NKT277 4/9 | 0C200 5/6
2N2160  14j- | AFZ12 - 8/6 | Bay
5/G | ASY26  5/6 | BRY84  12/- | NKT404 12/6 | 0C202  8/8
20/6 | ASY27 7/6 | BSY95A 3/6 | NKT678 6/- | OC203 6/—

gN2410 1o/6 | ASY38 5/6‘3“11 5/~ | NKT777 7/6 | 0C206  14/6

2N2411 /6 | ABYS0  B/— | BYZLIN 7/ NKT80113 0C207  17/6
2N2412  6/6 | ABYSl  7/6 | BYZ12  6/- 20/- | 0C450  6)-
oN2483 56 | ABYS3 4/9 | BYZ14 27/6 | 078B 8 | gcato 6/-
oN2484  7/6 | ABYS4  4/9 | BYZ1S 35/~ | 0AS 36 | goprl  20/-
2N2646 116 | ASYSS  6/- | BYZ16  17/6 | oAl0 3/~ | pg144 A/
oN2696  6/3 | ASY62Z  &/- | €111 13/~ | 0A47 2/~ | g19T 6/-
2N28es 12/ | ASYS6 /6 12/6 | 0A70  1/6 | gacs0  b)-
IN2904 j6 1 ABZ17  13/8 | CRE1/05  5/- | QAT] 2/- | 3prs0s 7/
2N2004A 8/ | ASZ20 713 | co4B 37/6 | OA73 2/~ | gjos2F 16
2N2906 8- | ASZ2] 7/6 | C310B  67/6 | OAT4 4= | ST799A b
2N2907 7/6 | ABZ23 19/8 | cv101 6/- | OA79 19 | g17931  12/6
2N2926 3/_ | AUY10 19/6 | Cv253 20/ | OA81 1/6 | Sx68 i
9N2924  4/6 | BC107  3/6 | CV2154 32/6 | OA8S 1/6 | SX88UH  4/6
2N3014 7/6 | BC108 3/6 | CV2155 32/8 | OAS86 4/~ 8X631 716
2N3054 11,- | BC109  3/6 | CV2279 10/ | OASO 1/6 4

2N3055 14j6 | BC113 6/3 | CV2923  4/6 | OA91 1/6 | 8X631UC 10/~
2N3706 4/ | BC118  6/6 | CV4073  3/- | OA9S 1/6 | BX680T  4/-

2N3706 4/ | BC116  11/6 | CV4074  3/6 | 0A200 2/- | BX634WK 8/-
BC118  6/6 | CV7108 80/- | 0A202 2/~ | 8X753  15/-

INaj0s 4o | BOI2L 4/- | CV7109 75/~ | OA210  6/6 | 8233C 12/~
INaTes Y| BClez 4/- ) CVTIS3 30/- | OA211 - 10/- | VIS/IOP 18/
BC126 136 | CV7312  10/-  OAZ200 11/- | V15/30P 15/

aTle &I BC126  13/- | €VI324 10/- | OAZ201 10/~ | V30/201P 96
/-1 BC140  11j- | CV7341 6/ OAZ202  7/6 | XAl22  6/-

IN3820 - [ BCM5 b~ | CVIIMT  A/- [ 0AZ203 B[~ | XAl2d 4l
2N3900 16/6 BC147 4/9 | &v7361 12/6 | 0AZ204 8/~ | XAl42  5)-
SN 3900 “/ BC148 4/8 | D246 7/6 | OAZ207 10/- | XAl43  §j-

I~} BC149 5/- | DD006  6/6 | OAZ208  6/8 | XA1p2 6/
2N5027  10/6 | BC157 4/~ | DD007  8/- | OAZ210  6/6 | XAl62  8/6
2N5028 11/6 | BC160  12/6 | DDO008 7/6 | OAZ222  9/6 | XBl01 8/8
2N5307  7/8 | BCY31 8/~ | GD3 6/6 | OAZ224  9/6 | XB121 8/8
2N5308  7/6 | BCY32 7{6 | GD4 7/- | OAZ241  7/6 | XK506 5/-
2N5309 11/~ | BCY33 6/- | GDS 6/6 | OAZ242 4/6 | XK518 6/~
28005 14/- | BCY34 5/- | GD6 6/- | OAZ246  4/8 | Z2AB2CR  §/-
28013 13/~ | BCY38  5/6 | GD8 5/- | OAZ290  9/- | ZR24 12/8
28013A 16/6 | BCY3®  7/- | GET102  §/- | OCl6 16/- | Z2932A 8/
28301 12/8 | BCY40  7/6 | GET113  5/- | OCI6T  16/8 | ZT21 6/-
28304 9/- | BCY42  3/- | GET1l4 4/- | 0C19 8/8 | ZT43 5/~

TRANSISTORS (POSTAGE, PACKING & INSURANCE) 1/3 PER ORDER

SEND S.A.E. FOR LIST OF 3,000 TYPES—
VALVES, TUBES AND TRANSISTORS

TERMS OPEN DAILY TO CALLERS
C.W.0. |Mon.-Sat.9a.m.-5.30p.m. Closed Sat. 1.30p.m.-2.30p.m.
no C.0.D. Tel. 01-769 0199/1649

Practical Electronics December 1970




Al

——

Construction of the matrix is given in Fig. 4. Two
pieces of Veroboard are mounted back to back with
the strips running in opposite directions. Suitable
14 inch bolts provide rigidity and correct spacing. The
diodes are then mounted between the boards with
their positive ends all the same way up. Twelve
wires are taken off to switch Sla and ten to switch S2b.
If the circuit does not work correctly, simply reverse
the wires to the wipers.  Points Y and W in Figs. 2 and
3 are connected to their respective letter. Points X in
Figs. 2 and 3 are points at which it is necessary to
affect a change when changing over from this game to
the later addition. They are best left as they are for
the time being, but reference will be made to them later,

CONSTRUCTION

In the prototype, aluminium sheet was cut and bent-
up as per Fig. 5 to form the chassis but as nothing is
critical in this layout, the constructor may adopt any
layout or method of construction that he fancies.

Holes for controls and lamp apertures were cut with
a chassis punch before the chassis was bent and pop
rivetted. Details of the lamp mountings are given i
Fig. 6, which also shows how the numbers—blacl
Letraset on cellophane—were projected up onto the
map. Fig. 7 gives details of a simple battery holder
bent up out of aluminium and screwed to the chassis.

When complete, the aluminium was given a coat of
navy-blue paint and the Letraset co-ordinates added to
match the knob positions on all eight knobs.

THE MAP

Map details are given in Fig. 1; a square of good
quality card 7in % 7in is the base. Three holes were
cut with the chassis punch to match the lamp holes
in the aluminium, and then the map marked out on
paper, was stuck on leaving a } inch margin all round.
In the prototype a pleasing effect was gained by using
sticky coloured paper—blue for the sea and green for
the land—but it might just as well be drawn on cartridge
paper. The squares are hatched in with a mapping
pen.  Note that the lettering round the edge is designed
to be read from both sides.

When the map is complete it can be covered over with
clear Fablon an inch oversize all round. the excess
being carefully wrapped underneath. A strip of
cellophane is stuck over the holes in the aluminium,
and large Letraset numerals applied to it in the centre
of each hole—number | for LPI, 2 for LP2 and
3 for LP3. Finally the map was mounted on top,
using small self-tapping screws. It will thus be
seen that over each lamp is a hole in the aluminium
and card, a strip of cellophane with a black numeral,
and the thin map protected by clear Fablon. When
the lamp glows, a circle of light appzars through the
map with a number in it.

WIRING UP

When the case is complete and the controls mounted,
wiring may begin. Complete the wiring in Fig. 2
first. Provided that care is taken correctly to identify
the wiper and the first tag of each switch, no trouble
should be encountered, but the work is greatly facili-
tated by the use of colour-coded twelve-core cable, if
any is available.

Test the wiring before proceeding to Figs. 3 and 4.
When the diode matrix is first assembled, four holes
may be made under the map. Short bolts through

Practical Electronics  December 1970

TO S1A WIPER, 53 WIPER
AND S1B WIPER

TO St1 (ON/OFF)

. SCREWED TO ALUMINIUM STRIP
CORNER OF CHASSIS
| P | e
12 9 - i 2
3,
13@ 1 8 —-r-—-
¥ 5 ”
(®) 1 1 i O 1’2
1 1 |

Fig. 7. Battery holder construction details

these, with stand-off spacers will securely hold the
matrix block in position. An onjoff switch Si1 may
be placed at one side of the game.

VARIATIONS

When the above-described very simple (and infuriat-
ing!) game has been mastered, any or all of the following
variations may be tried.

1.+Each player is “Red™™ in turn.
score for the opponent to beat,

2. For every move that the raider scores, he rolls a
dice. The result indicates the number or tonnage of
shipping sunk that day.

3. If a S or 6 is rolled, one of the stricken merchant
ships manages to radio her position before she goes
down. The raider must reveal his whereabouts.

4. The raider must make contact with the supply
ship every ten moves or less. Failure to do so means
that she runs out of supplies and scuttles herself.

5. Between contacts, the supply ship must call at
any neutral port, where her presence is revealed by
“Blue’ agents.

6. Any ship entering a square which is crossed by a
section of coast is spotted by enemy agents and must
announce her position.

7. When contact between enemy ships is made, a
dice is rolled. The result indicates the number of
daylight hours left and also the number of attempts
the “Blue™ player has of rolling a six. If he fails, the
“Red™™ may slip away in the gathering dusk.

8. An arbitrary points value is awarded to each
ship, say 5 to the supply ship, 10 to the raider. 15 to the
destroyer and 25 to the cruiser. This is the accumula-
tive score to be made against it before it is sunk. .
When contact is made, a dice is rolled for hours of
daylight. Each player rolls that number of dice to
score against the other. If the **“Red™ is still afloat he
may slip away to continue his depradations elsewhere.

*

Another game entitled * Submarine Chaser’' which can be added
to the above unit, will be described in a future issue.

He keeps a

9%9
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PART SIX—By R. W. CGOLES
‘TTL BINARY ADDER

FROM the details given in Part 5 on TTL gates it
should be possible to use them to practical
advantage. This article describes a simple binary
adder as a forerunner to their use in other designs.

As an example, let us investigate the logic required to
produce a circuit which will add together two binary
numbers, and any carry figure which may have been
generated in previous addition, with the result that a
sum and a carry output is produced.

BOOLEAN ALGEBRA

In has been the policy in this series to assume that the
reader has a knowledge of the binary number system,
but not necessarily a wide knowledge of logic simplifica-
tion, or Boolean algebra.

Boolean algebra is not the same as ordinary algebra,
but it is easy to understand if denary counting is tem-
porarily ignored. It is based on the processing of
information in two-digit code, 0 and 1. In the counting
sequence of denary calculation the next figure after
9 is 0. So in binary code, the next figure after | js 0
with a carry | passed to the next column on the left.
Bearing in mind that the solution to be presented could
be reduced in its complexity by the proper application
of Boolean Algebra, let us see just how simple it is to
work out gate arrangements for any desired result.

The first thing to do is draw up a table of all the
possible combinations of inputs which will be presented
to the adder. As the inputs consist of three separate
digits, A, B, and the “"carry’” from a previous addition,
C, there can be a total of eight combinations. Follow-
ing the simple rules for binary addition we can then add
to the table the outputs which each of these combina-
tions will be required to produce.

Remembering that 0 plus O gives a sum output of
0, O plus I gives a sum output of I, and | plus | gives a
0 output and a carry | output, the table so derived will
be as shown in Fig. 6.1. To produce a logic | output
when a particular input combination exists, it is simply

990

necessary to connect the true inputs to a 3-input gate, in
this case @ TTL NAND gate which will then produce an
output only for this combination,

Notice that the gate produces a logic 1 output when
its input conditions are satisfied, but this is a negative
logic 1, because of the inverting action of a NAND gate.
Several of these combinations give a sum output,
several give a carry output, and one of them gives both.

It is not necessary however, for all of the sum or carry
combinations to be present at the same time (this is
impossible anyway) so we can write that for a sum
output, combinations 2 or 3 or 5 or 8 must be present,
otherwise there will be no sum output. The same
principle applies to the carry output, and the conditions
arc4or6or 7or8.

NEGATIVE LOGIC NAND

To give this result, we need two 4-input OR gates, one
for sum and one for carry. Now a TTL NAND gate
fed with negative logic inputs behaves as a NOR gate
(this principle was explained in the article on RTL).
If the shift register used provides complementary
outputs, these gates will not be necessary.

The* operation in this configuration is quite simple.
Before the first clock pulse arrives, the first set of digits
are already present at the inputs of the adder, which will
therefore have produced sum and carry outputs.
These will be waiting to be clocked into their respective
stores.

Assume that the sum output is connected to a third
shift register, which will store the answer to the sum of
the two words, and is consequently connected to the
common clock line.

At this stage the carry store will be empty (i.c. it will
contain a logic 0) as there have been no previous
additions. When the clock pulse arrives, several
things will happen at once:

1. The sum output will be stored in the third register.

INPUTS OUTPUTS
CARRY CARRY

Al B [wc |SUM | our
R e I B
% el T T
st 110 |« e

5 0 0 1 i 0

6 1 0 1 0 i

7 0 1 1 0 1

8 1 1 1 1 1
Fig. 6.1. Truth table requirement for a

binary full adder. Sum output should
be produced when inputs are (A. B. C)
or (A. B. C) or (A. B. C) or (A. B. C).
Carry output should be produced when
inputs are (A. B. C) or (A. B. C) or
(A.B.C) or (A. B. C)
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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 Wave 1, Medium Wave %y
and Trawler Band. Built-in ferrite rod aerial for Medium and Long Waves,
Push-pull output using 600Mw type transistors. Nocket for car aerial,
Selectivity awitch.
sigtors plus 3 diodes. Famous make 7
switch volume control. Wave chanze switch and tuning control.
shade with gold blocking. Size 9 < 7  din approx.
make the Roamer Eight a pleasure to build.
with partas).

Total building costs £6 -1 9 [ ]

Long Wave, S.W.1, 8.W.2, 5.W.3,
Rectractable 4
section 24in. chrome plated telescopic aerial for Short Waves for maximum performance.
Tape record socket.
Bwitched carpiece socket complete with earpiece for private listening.
4in speaker. Air space( ganged tuning condenser.
Attractive case in rich chestnut
Easy to follow instructions and diagrams
Parts price list and casy build plans 5/- (FREE

P. & P.
7/6

8 tran-
On/off

roamer seven
mk IV

7 FULLY TUNABLE WAVE
BANDS—M.W.1, MW.:, LW,
H4.W.1, 8.V 8.W.3 and Trawler
Band.  Extra Medium waveband
provides easier tuning of Radio
Luxembourg, etc. Built ju ferrite
rod acrial for Medium and Long
Waves. Refractable 4 section 24In
chrome plated telescopic aerlal for
peak Short Wave listening. Mocket
for Car Aerial. Powerful push-pull output. 7 transistors
and two diodes inciuding Micro-Alloy R.F. Transistors. Fimous make
7 4in P.M. speaker. Alr spaced ganged tuning condenser,
wive change switches and tuning control. Attractive case with carrying handle.
9 7 D approx.

pleasure to build.

Parts price liet and easy build plana 3/- (FREE with parts).

Total building coasts

£5.19.

P. & P,
7/6

Pergonal Earpiece with switched socket
for private listening, 5/- cxtra.

Volume /onjoft control

Size
Easy to follow instructions and dJiagrams make the Roamer 7 i

NEW!

transeight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in black with
red grille and cream knobs and

dial  with polished brass
inserts. Size 9 8} 2)in.
approx. Tunable on Medium and Long

Waves, 3 Short Waves and Trawler Band.

Sensitive ferrite rod aerial for M.W. and L.W. Telescopiv aerial for Short Waves.
8 improved type transistors plus 3 diodes. Push-pull output, Battery economniser
#witch for extended battery life. Ample power to drive i larger apeaker. Parts
‘prive list and casy build plans &/~ (FREE with parts).

Total building costs
P. &P, Earpiece with switched socket for private
56 Nstening 5/- extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attrictive black and goll case.  Size 8! 18

$}in.  Tunable over both Medium and Long Wiaves
with cxtended M.W. band for easier tuning of

Total building costs

Luxcmbourg, ete. 7 stages & transistors and 2 pP. & P.
diodes, supersensitive ferrite rod aerial, fine tone 3/
moviug coil speuker. Kusy build plans and parts 6

price list 1/6 (FREE with parta).

IMPROVED MODEL !
roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive black case with red grille and creamn
knobs and dial polished brass inserts. Bize 9x 5%

2§in. approx. Tunable on Medium and Long Waves,
two Short Waves, Trawler Band plus an extra M. W.
band for easier tuning of LuxembUourg, etc. Sensitive
ferrite rod aerial and latest telescopic zerial for
Rhort Waves. Improved circuit. 8 stages — 6 tran-

Total building costs

sistora and 2 diodes including Micro-Alloy R.F. P.&P.
Transistors, ete, (Carrying strap 2/6 extra). Easy 4/6
build plans and parts price list 2/~ (FREE with

parts)

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attructive case with red speaker grille,  Size 61

:
4}in  1lin. 7 stages—5 transistors and 2 diodes, T Otal buildlng_ costs
ferrite rod aerial, tuning condenser, volume vontrol,
fine tone moving coil speaker. Easy build plans and 4 P. & P.
parta price list 1/6 (FREE with parie). z 3/9

RADIO EXCHANGE LTD
61a, HIGH STREET, BEDFORD.  Tel. 0234 52367

* Callers side entrance Slylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon .-Fri, 9-12 Sat.
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| enclose £ ... please send items marked
I ROAMER EIGHT J ROAMER SEVEN [] l
TRANSEIGHT J POCKET FIVE M
| TRANSONA FIVE [] ROAMER SiX J I
Parts price list and plans for
| Name ! i
Address.
' PE24 ,
e e e —— g e ]
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BI-PRE-PAK

LIMITED

NEW TESTED AND GUARANTEED PAKS

FULLY TESTED

AND MARKED

CLEARANCE LINES

3~ OCI70 82 4 Photo Cells, Sun Batteries. |0/_
AC126 2/6 1 O0CI71 476 DON'T MISS THIS LAST CHANCE 0:3 50 05V, 0°5 to ImA.
AC127 376 | ©C200 5/— ONLY A FEW LEFT B77 7 ADI6I_ADI62 NPN/PNP |0/_
Gl 2/s | OC201 7 UHF/VHF T.V. TUNER UNITS Trans. Comp. Qutput. Pair
NG i7e] 25 A 93 Tui2 CONTAINING 2 AF186's & 2 AFI78's B8T [ Recd Switches mixed ypes | Q-
” 1 arge and smal
| 10/~ 1 —
A9 o 1 AT 3023 Sl Tus CONTAINING 2 AF 1865 & 2 AFI78's 885 9 5SPS Light Sensitive Cells. — [/
AF139 776 | 2N1304-5 5/~ LUS WAVEBAND SLIDER SWITCH Light Res. 400 ¢ Dark IM@
BCI54 5/- | 2N1306-7 6/ PRICE 12/6 &P. 2/6 EACH UNIT B9 § NKTISY/164 PNP Germ. TO5 [ ()
BCI71 BCI107 2/6 | 2N|308-9 1/- All the units have many other components, e.g. equivalent to O'C44, OC45 /'
2N3IBISFET 9/~ Capacitors, Resistors, Coils and tuning con- 891 NPN. ST A
] densers, etc. Although these are manufacturers 4 BS;‘IO '7{ ranqs oo°r61r—4 |0/-
BF274 3/- Power rejects (hey are not beyond repair as has been 360 , IN2369 5 z
Transistors proven by many of our customers. [0 S
c2 ALL TUNER UNITS ARE SUPPLIED 893 G GETII3 Trans equiv. to 10/-

ACYI7-21 PNP Germ.

899 Mixed Capacitors. Postage 2/6. -
200 Approx. quantity, counted by lo"
weight o

B98 lo XB112 and XB102 equiv. to |0‘_

WITH CONNECTION DATA

COLOUR T.V. LINE OUTPUT
TRANSFORMERS
Designed to give 25 kV when used with PLS509

C4
OC44 2/6 | ADI49 and PYS500 valves. As removed [rom colour ACI126, ACI56, OCBI/2,
OC45 2/6 ASL(JJ;AIO 15 receivers at the factory. SNS? A o OC71/2, NKT271, etc.
ocC7I 26 | 2 — _eacl x
8&r 16 | s HE poscand pocking 36| T4 250 Mot Ry Ttk 10/
OC73 3 iodes - — s

el 26 | AAYS2 - SPECIAL LINE weight ; .

OCBID 2/6 | OA9S 2/~ | AMP Bridge rectifiers. . i Square A7 40 WirewoundResistors. Mixed  [()/,
cs 4- | OATS 19 100 PIV, = 5/- 400 PIV.— 6/6 800 PIV. - 8/- types and values. Postage 1/6 /
OCI39 2/6 | OABI 19 H8 4 BYIITSil Recs 10/-
OCl40 3/6 ' IN9I4 \/6 1970 MULLARD DATA BOOKS 1000 PV, | amp. plastic /
Data and equivalents on sem:conductors, valves H9 OCP71 Light Tt 7
andltubes I T PRICE 4/- P. & P. 6d. 7] PR S 10/-

1.C. PANELS—FEW ONLY—50/- EACH

Each panel contains:—

16-Dual 2 I/P NOR gates MC714G. 1-Dual3 I/P
NOR gate MC715G IJK flip flop MC723G

19-BSY95A or 2595A 'and | V405A transistors.

RETURN OF THE UNBEATABLE P.1 PAK.
NOW GREATER VALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS, IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-
TION ON THE TRANSISTORS.

PLEASE AsK FOR PAK P.l onuy 10/-
2/~ P. & P. on this Pak.

PACKS OF YOUR OWN CHOICE UPTO
THE VALUE OF 10/- WITH ORDERS
OVER £4

OUR VERY POPULAR 6d. TRANSISTORS
FULLY TESTED & GUARANTEED
TYPE A’ PNP Silicon alloy, metat TO-5 con. 25300 type, direct replacement for the
0C200/203 range.

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

TYPE D' NPN Silicon planar, plastic TO-18 case. Audio preamplifier or 500 mW output
stage, of the BC113/4/5 range.

TYPE “E' PNP Germanium AF or RF

please state on order. Fully marked and tested.

Make a Rev. Counter for your Car. The
'TACHO BLOCK'. This encapsulatéed block
will turn any 0-imA meter into a linear

and accurate rev.
counter for any car. 20
FREE CATALOGUE AND LISTS

for: —

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

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR
AIRMAIL.

NEW UNMARKED UNTESTED PAKS

880 Dual Trans. Matched O/P. I
8 pairs NPN. Sil. in TO-5 can |0/

=63 200 é?“‘"y‘,;e"s“ﬁ%'ﬁf,"éﬁé;’sﬁi“a‘n‘é 10/-
erm

w100 S5y SEnBI 10

Bﬁi Sil. Diodes sub. min. 10
50 IN9I4 and IN916 types |0/-

B88 Sil. Trans. NPN, PNP, 0/-
50 equiv. to OC 100/I |0/
2N706A, BSYISA, etc.

B 10 Lo 10/

Hé 250mW. Zener Diodes /
40 DO-7 Min. Glass Type |0/-

Hl_o Mixed volts 14 wan Zeners. .
25 Top hat typ'e |0'

ETCCAULE ' 30 fas e 10

o cost
kers c°5 HI5 30 Top Hat Silicon Rectifiers, |0 il
750mA. Mixed volts /

¢ 216

12 ki _ . =
post &7 H16 8 Experimenters’ Pak “of |0 P. 0. RELAYS 8 FOR
Integrated Circuits. Data /' . .
supplied. Various Contacts and Coil

H20 () BYI26/7 Type Silicon
20 Rectifiers, | amp plastic. |0/'
Mixed volts

B A | T
FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS
BI-PRE-PAK LI 500 G e e =
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The carry output will be stored in the carry store.
The word in both register A and B will be shifted
one place to the right, therefore a new pair of
digits will be supplied to the adder.

4. As a consequence of operation 2, a new carry
input will also be presented to the adder inputs.

W M2

The word “*new’” used in the previous list does not imply
that the digits supplied to the adder after the clock
pulse are necessarily different from those preceding
them; this depends on the contents of the shift registers
of course.

The above operations will be repeated for every clock
pulse; the total number of clock pulses depending on
the word length stored in the shift registers. At the
end of the series of clock pulses the sum of the two
words will be stored in the third register, and registers
A and B will be empty. As the outputs from the gates
which detect the eight possible combinations are in the
negative logic convention, we can use a NAND gate to
provide the required Nor functions.

If the use of the dual polarity logic system is a little
confusing, just try the logic diagram shown in Fig. 6.2
with voltage levels, imagining the gate circuitry inserted
instead of the logic symbols. Positive levels will
represent a | at the inputs to the three input gates, zero
levels will represent a 1 at their outputs.  Zero voltages
represent [ at the inputs of the 4-input gates, and
positive voltages will represent | at their outputs.

SERIAL ADDITION

The dual polarity logic system is just a way of
describing the action, the electrical circuit action is
always the same.

The logic diagram shows the full adder connected to
perform *‘serial addition”. The digits to be summed
are fed to the adder one pair at a time from two shift
registers, A and B, which could contain any number of
separate digits, the total number in each register being
described as the “‘word-length™".

The carry input is fed into the adder from a carry
store, which is simply a clocked bistable used to provide
a delay of one clock period. The input to the carry
store is provided by the carry output of the adder, and
as the bistable used in this position may be any one of
the various TTL flip-flops, the precise input terminal
has not been named.

The adder requires seven 3-input gates which are
available three in a package. Two spare gates are left
in the three packages necessary, but these can be put to
good use as inverters of the shift register outputs as
shown. Remember that both'true and inverted inputs
to the adder are needed, so these spare gates serve the
purpose admirably.

There are a number of disadvantages in the method of
serial addition, when used in a high speed computer,
becausc it is quite a slow process, requiring N shift
pulse periods to complete the process.

Using the adder we have designed, it is possible to
build a system which will add two words together in
only one clock period, but to achieve this it is necessary
to use a separate adder circuit for cach bit of the word.
The basic principle of this sort of addition is shown in
Fig. 6.3.

The four adders each have an exclusive pair of digits
supplied to them, one from each register, the carry
output from the first adder is connected directly to the
carry input of the next and so on, no carry store being
necessary. Remember that a TTL gate has a specified
propagation delay, so it will take a finite time for the
final sum outputs to become cstablished.
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Fig. 6.2. Logic diagram showing the 0 and | pulses
from the registers to be fed into the adder inputs.
The carry output is fed into a flip-flop store prior to
supplying the C inputs on the gates

The limiting factor here is the fact that the carry
output from the first adder can affect the sum output of
the final adder. The time taken for the carry to
propagate through the four adders can be many times
(eight to be exact) the delay of a single gate. With a
longer word length the delay will of course be cor-
respondingly longer.

It is obvious that this method is much faster than
serial addition. Not surprisingly, the name used for
this system is “*parallel addition™.

Having now gained some confidence in the usc of
TTL gates, it is now time to proceed to the perhaps more
interesting subject of flip-flops, and all their diverse
uses.

DEVICE IDENTIFICATION

Logic integrated circuits are coded differently by the
various manufacturers, even though many of them arc
clectrically identical. The TTL family is probably the
worst in this respect, because so many manufacturers,

REGISTER'A"
[ M.5.D 1 l I L.s.D ] (CONTAINS A
FOUR BIT WORD)
g Y] A3 A2 At
c = FOUR SEPARATE
out Cin Cout Cin| Cout Ci oul FULL ADDERS
B4 83 B2 B
|z,
SUM OUTPUTS| Iy
TO A THIRD B,
REGISTER B
A
REGISTER B
e S e mree

(CONTAINS A
FOUR BIT WORD)

Fig. 6.3. System for adding two words together,
each supplied from a 4-bit (binary digit) register. A
full adder is used for each bit. L.S.D. is the least
significant digit and M.S.D. is the most significant
digit
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Table 6.1. TTL PACKAGES

Table 6.2. LOGIC IC AVAILABILITY

SUPPLIER RTL DTL TTL
Texas y ==
Instruments  Mullard “A.E.lL Bi-Pak Ltd. Fairchild TO-5 MotorolaDIL  Full range of 74
: epoxy resin plastic range series devices
7400 FIH131 880 range ML914 MCB844P to including MSI|
7401 FIH231 to ML923 MC862P in plastic DIL
7402 FIH221 15 to 55°C 0 to 70°C SN7400N to
7410 FIH121 870 SN7496o
7420 FIHI I 8l6 0to 70°C
7430 FIH 10} 808 and fall-outs
7440 FIH 14} 855 g
744| FILIOI A. Marshall Ltd. | MotorolaDIL Mullard FC Full range of
7450 EIHI5) plastic range  series Mullard FJ and
7451 FIHI61 840 MC724P to Texas 74 series
7453 FIHI71 MC799P in plastic DIL
7454 FIH 181 Fairchild 0to70°C
7460 FlY 101 806 ML900 Series
7470 Fulot 15 t0 55°C
7472 FlT 825
7473 FiJ21 Bi-Pre-Pak Ltd. A.E.l: DiL A.E.l. DIL and
7474 FJJI131 These A.E.l. de- plastic range Flat Pack.
7475 FIJI81  vices are shown SP616A to SP806A to
7476 FJJI9)  as nearest equi- ST6BOA. NE880J.
7490 FJJ141 valents, there Mixed tempera- Mixed tempera-
7492 FIJ251  may be some pin ture ranges ture ranges
7493 FlJ211  differences be- .
tween the Texas L.S.T. Fairchild TO-5 Also R.C.A., Mullard, General
74 and Mullard Electronic epoxy range  Electric, and Texas types avaifable
Fl ranges. Components ML914 to
Ltd. ML923
15 to 55°C

Logic ICs are available from other sources and readers are recom-
mended to study the advertisements for more details.

beth in Europe and the U.S.A., have their own range
of these devices, in some cases using an individual
coding system, even though their circuits are produced
under licensing agreements with the two or three design
originating companies who hold the patents.

Fortunately, however, even in the most complex
type number, there is generally a central group of two
or three figures which tells us all we need to know to
identify a particular logic circuit, all the other letter
and figure prefixes and suffixes giving ancillary infor-
mation about operating temperature range, package
outline, and package material. It is usually only this
ancillary coding which varies depending on the
manufacturer.

To take a notorious example, the DTL flip-flop, used
in the slide projector timer described in the October
issue, could have been specified as either U6A994559X
(Fairchild), or MC845P (Motorola), or 9945 (5.G.S.),
or MIC 945 (S.T.C.). These devices are electrically
identical, the only difference being in the type of package
material used, for example, ceramic or plastic.

The important figure group in this example is
845/945, which not only tells us that the devices are
interchangeable, but also that they are in different
package materials, the other information being irrele-
vant for our purposes. Even TTL devices can be
identified in this-simple way, though in this case there
are three or four basic systems to which the search can
be narrowed, after which a reference table is necessary.

Such a cross reference guide is given in Table 6.1;
although by no means complete, it does list the TTL
devices currently advertised.

REJECT DEVICES
Identifying reject i.c.s which are not marked in any
way is well nigh impossible and without identification
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the devices are useless. All is not lost, however,
because manufacturers usually stamp the underside of
the package with the basic code group referred to above
before they test them, making the task quite simple.

An SN7474N fallout from the Bi-Pak range, for
instance, is marked “74”, and an SN7490N from the
same range is marked ‘907, thus conveying all the
information necessary, and enabling the experimenter
to re-test them to discover their usefulness.

1t is surprising, in fact, just how many of these reject
circuits appear to be fully serviceable when tested. Of
course, even those which have faults often contain
other logic functions which are still useable, and are
ideal for experimenters on a low budget, if he can
identify the useful part of the package. One example
is where one gate of a four gate package may be faulty,
the other three may still be useable.

Many advertisers in this magazine now supply logic
i.c.s originating from a variety of manufacturers, in
either fully tested or fall-out form, and Table 6.2 will
enable prospective constructors to decide just which
devices, of those available, will suit their needs best.

One last word of advice, learn to recognise by the
number codes which types are manufacturer’s fall-outs.
Remember also that these packages do not quite come
up to the rigid industrial specifications laid down,
although they may be put to some use by the experi-
menter, and may be fair value for money.

Next month’s article will look into TTL flip-flops in
more detail and describe their use in counting circuits
and as shift registers and stores. This part will be
particularly useful to readers interested in the Digital
Clock, as will the following article on medium scale
integration.
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2025 T/C
plinth with perspex cover and two

Bass, Treble, Volume, Balance, Selector.
front panel.
available separately if required £14.19.6.

complete and supplied ready to plug in and play.
5 watts per channel with inputs for pick-up, tape and tuner «
Power on/off, stereo/mono switch. Brushed aluminium

Black metal case with teakwood ends: Size 12 X 54 % 3din. high (Amplifier

PREMIER STEREO SYSTEM “ONI" Consists of an all transistor sterco amplifier.
auto/manual record player unit fitted stereofinono cartridge
matching teak finish loudspeaker systems.
amplifier has an output of
Controls:

The 10 transistor
also tape output socket.

and mounted in teak finish
Absolutely

PREMIER STEREO
SYSTEM “TWOQ”
Ad gystern “ONE'" ubove but with
Garrard 8P25.

EREELER 45 Gns.

Garrard

Carr,
35/

Carr. 7/6). Now Available MATCHING F.M. TUNER 21gns.

)
AURIGA 8 WAVEBAND
TRANSISTOR PORTABLE

Mediunr,
Long and 8ix
Short Waves and
includes many
features not norm-
ally found in this
price range. Ten
transistors and two
diodes.  Push-Pull
output. Press-
button dial
illumiination.
Volume, tone, tuning and wiu
aerial.  Uses 6 < 1}V batteries.
batteries, tape recorder and aerial. Elegant black and
chrome cabinet. Size 11in 3tin Tiin,

Poxr

3

ereMier Price |5 Gns. T

Covers

ange controls, Telesupic
Nockets for external

TELETON SAQ203E STEREO AMPLIFIER

TWO STATION
TRANSISTOR
INTERCOMS.
Complete with battery
and  50ft conumecting
wire. Compact size, two
way call aystem. Ideal for
home, office, factory, ete.
& P.

3/-.

A smiall but powerful amplitier degignedl for sterco hi-fi
reproduction. 10 watts per channel iausic power.
Inputs for ( 1 (Magnetic and Crystal), Tuner and
Auxiliary. pe Record output. Controls: Volume,
Balance, Buss, Treble, Stereo/Mono slide switch, Stereo
headph socket. Attractive oiled walnut cabinet with

E.M.l. 13x8in. HI-FI SPEAKERS
Fitted two 2}in tweeters
and  crossover network.
Available with 8 or 15
ohm  impedance. Hand-
ling capacity 10W. Rrand
new.

79/6 v

HI-FI STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
2lin, speaker units with
soft padded car muffs.
Adjustable  headband.
¥ ohm impedance. Com-
plete with 6ft. leal and
steren jack plug.

P &P,

/-

brushed aluminivin front panel. List Price £28.7.0.

mﬁ:’%‘m 22 Gns. r.sr 10/

PREMIER STEREQ SYSTEM FOUR”

MONO HEADPHONES 2000 ohny 14/8 P. & I. /3.
NTEREO STETHONCOPE SET Low inip. 25/~ P. & P. 2
MONQ STETHOSCOPE SET Low imp. 10/8 P. & P. 2f =k

SPECIAL OFFER!
g T\ Garrard 8P25 Mk 1I
Single Record Player. Fitted
Goldring 850 Magnetic
Stereo Cartridge. Complete
in Teak Plinth with Rigid

Perspex Cover. Total list
Price over £24.

PREMIER

PRICE '8 GnS.
P& P10/,

Teieton SAQ203E Amplifler (as above) £23.2.0
Gaerard P25 .. . .. £11.18.8
Shure M3D .. 28.10.6
Teak base and cover . £5.10.0
Pair of Hi-Fi Enclosures fitted E.M.1.

Speakers .. .. .. . £26.5.0
Total cost il purchased separately £73.18.0

PREMIER
PRICE

65 GNS, Carr. 357_

VERITAS V-149 MIXER

Buttery opetated 4-channel audio mixer providirg four

Beparate inputs. Rize 6 2in. suitable for crystai
microphone, low impedance
nierophone with transformer,
radio, tape, etc. Max. input
1-5V, max. output 25V, gain
6dB. Standard  jack  plug
socket inputs. phonoplugs

output. Attractive teak woml

Steceo

grain finish casc.
::::l 59/6 Model 69/6 LI G

** WELLER  EXPERT"

SOLDER GUN.

Haves time and slmplifies soldering

in the home and service dept.

Two position trigger gives inatant

dual heat 100/140 watt. 240 volt A.C
&P

2f-
“Weller Marksman” Soidering Iron
Lightweight. -3 * pencil bit. 25 watt.
240 volt A.C. 31/8, P. & P.3/-

POCEET SIZE MULTI-TESTER With wide angle,
jewelled raeter movement, ceramic long-life, low-loss
awitching, tough impact resisting case.
Nensitivity 20,000 ohms/volt D.C.
10,000 ohms/volt A.C.

19 Ranges: 0-5-25-50-250-500-2500
volts D.C. 0-10-50~100-500-1000 volts
A.C. 0-50uA-2-5mA-250mA D.C. 0-
5000 ohms-6 megohms, 10u uf-9-001
mfd-1 mfd. —29 to +22dB. Complete
battery, test lead and Instructions.

PRE-STRETCHED

57712400 Foss TENSILIZED POLTRSTER

TENSILISED to ensure the most permanent base.
T age, moisture, heat,
; output throughout the entire audio range. Double wrapped—attractively boxedl.

Post and Packing 3° 1/~, 57, 83" 1/8, i~ 2/-.

“VERITONE” RECORDING TAPE

SPECIALLY MANUFACTURED

IN USA,  FROM EXTRA STROKG

THE QUALITY IS UNEQUALLED,
Highly resistant to break-
High polished splice free finish. Smooth

MATERIAL.

cold or humidity.

LP3 3° 2500 P.V.C. 5/6 LP6 5:" 1200' P.V.C, 12/8

;. TT3 3" 450 POLYESTER 7/8 DT6 53" 1800' POLYESTER 2£2/6

+ DT3 34" 600’ POLYESTER 11/8 TT6 51" 2400' POLYESTER 37/6

© SP5 5 6800° P.V.C. 8/8 SP7 7" 12000 P.V.C. 12/8
LP5 5" 900’ P.V.C. 10/ LP? 7" 1800° P.V.C. 18/

DT5 5° 1200’ POLYESTER 15/ DT? 77 2400° POLYESTER 25/

J TAPE §POOLS 3" 1/, 5, 5", 7" 1/9. TT7 7" 3800' POLYESTER 50/

9.0 p s p s
MIDLAND CASSETTE TAPE
RECORDER S
12-115

Solid state incor-
porating
piano key controls
fot trouble-free 2-
track recording. Iuputs for mike and aux. Earphone
socket. Complete with batteries anid earpiece. Rjze
10§in < 6fin « 2
& P,

2fin.
PREMIE o
Exctosrve: £06.10.0 7%

(3 reels anid oyer Poat Free.

TAPE CASSETTES
cso (?1?"1.) 7/6 '21'7-r
090 (%) 12/6%
Cr20 (i) 17/6%%
P&

All cassettes can be supplied with library cases
at éd extra each.

PREMIER RADIO— —*-

23, TOTTENHAM COURT ROAD, LONDON, W.1
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Mullard

TECHNICAL BOOKS
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Power Engineering
using Thyristors
Part 1. Techniques of
Thyristor Power Control
A new book to bridge the gap between electrical
power engineering and electronics.
Including postage 32/-

Data Book 1970

Gives Mullard abridged data on valves, picture
tubes, semiconductors and components used in
consumer electronics.

Paper bound. Including postage 4/9

Transistor Audio
and Radio Circuits

For radio receivers, radiograms, record players,
tape recorders, hi-fi equipment.

Over 200 pages packed with the most up to date
information.

Bound in cloth. Including postage 32/-

Electronic Counting

Circuits. Techniques. Devices.
The increasing use of mechanization and auto-
mation in factories has given rise to an increased
interest in counting. This present book is intended
to help engineers to use electronics to solve their
counting problems as simply or as cheaply as
possible.

220 pages fully illustrated. With diagrams.
Including postage 29/-.

Semiconductor Devices
This book is an introduction to Semiconductor
Electronics and its contents should be readily
understood. The subject is treated non-mathem-
atically. Numerous illustrations and diagrams.
Including postage 8/6.

A programmed book on
Semiconductor Devices

This book is an integral programme which is a
form of self instructional text.

Size 12ins. x 8ins. Numerous illustrations and
diagrams. Including postage 14/-

Magnadur magnets
for dc motors

Magnadur is a ceramic magnetic material character-
ised by an exceptionally high coercive force and
extremely high resistivity. The book deals solely
with the use of permanent magnets in D.C. motors.

_ Bound in board. Numerous illustrations and diag-

rams. Including postage 16/6.

Post now to: Dept. M
SELRAY BOOK COMPANY

60 Hayes Hill Bromley BR2 7HP

in Soldering y “g

/ §

/ )
f /
/

Take your Wellerchoice® &7 ¥
/

7 //ff‘ H

Low Initial Cost %
Low initial cost Marksman irons, to cover most soldering
needs. Screw-in tips on 15W and 25W make it easier to
change the tips, which are nickel-plated and factory pre-
tinned for longer life. The shanks are stainless steel to
concentrate heat at the tips.

(nstant Heat for Rapid Soldering K
Instant heat soldering guns to deal with intermittent
soldering. Working beat is reached within seconds of
pressing the trigger, so the job is finished in less time than
it takes for a normal iron to heat up. Expert dual heat
(100/140W) and Heavy Duty (275W) models available.
Alternative tips available for plastics working

Weller Electric Limited

Redkiln Way, Horsham, Sussex Tel: 0403 61747

gend 1/- for New Comprehensive 1.C. and Semiconductor price list (24 pages)
NEW LOW PRICES ¢ FULLY GUARANTEED
MOTOROLA 19 104 25+ | MULLARD
38/ - | MCT24P 17/6 15/ 13/6 | LINEAR
24/~ | MC7887 19/6 17/6 16/- | TAA241 32/6
53/~ | MC789F 17/ 15/ 13/6 242 85/~
15/~ | MCT90P 27/8 24/8 23/- 243 30/~
MC79eP 17/8 15 13/8 263 15/8
MC790D 17/6 15/ 13/6 293 19/8
MCI303P 57/8 - 300 38/~
1 MC1304P 79/8 310 25/-
22/- | MC708P 59/8 120 14/6
17/- | MCT490P 69/8 350 85/-
26/~ | MC788P 19/6 - 435 29/8
32/~ | MC838Y 130/~ 118/ 521 26/8
39/~ | MC1552¢ 88/6 79/8 522 72)-
26/ | MC1435P 65/~ - 59/8 530 98/~
26/ | MCI709CG 18/ — . Bs}]l gg;—c
20/- AB101
15 |FATRCRIED. 11wy o4 | TADIOO /8
21/- 1000 98 8- 78 g9 TAPILO 39/8
18/~ 1 1914 8/8 8/~ 718 /9 | MULLARD DTL
33/~ | 1923 12/6 118 1L FCH101 17/
28/- | L702¢ 36/  32/8  29/8 FCH121 1/~
25/~ | Ligoc 21 19/6 18- 1%/~ | FCH201 28/8
18- | Liioc el 19/6 18/ 7/~ | FCH231 0/~
7-1Lic 21 19/6 18 17/~ | FCI101 32/8
§§§ "~ | L716C 58/ 50/- FCJ111 31/-
28/- | TEXAS TTL MULLARD TTL ek ggf‘
24/ | SN7400N  18/- | FJH101 17/8 | BéK101 3778
25/- | SN7401N  18/- | FJHI21 17/8 | e300 e
15/ | SN7402N 18/ | FJH141 17/8 4
28/- | SN7403N 18- | FJH161 17/6 | PLESSEY
41/- | SN7404N  18/3 | FJHI71 18/3 | 8L402A 42/6
32/ | SN7405N  18/3 | FJH221 17/ | SL4034 42/8
37/- | SN7410N 18/~ | FJJ101 27/8 | SL701C 20/~
27/~ | SN7413N  22/- | FJJI121 37/8 | 8L702C 20/~
33/- | 8N7420N 18/~ | FJJ141 62/8
10/~ 7430N  18/- | FJJ191 37/8 | GENERAL
29/- | SN7410N  18/- | FJJ251 62/8 | ELECTRIC
48/ FIY10L 16 - | PA222 87/8
33/~ | Data Sheets all 1/~ per type except LI0V/ PA230 22/6
24/- | 914/923 and Plessey 2/8. PA234 21/8
8 Pin To-5 I.C. Holders, 10/6 PA237 33/-
14 Pin Dual-in-Line I.C. Holders, 11/~ PA246 62/8
16 Pin Dual-in-Line 1.C. Holders, 12/6 PA4s 45/-
Post & Packing 1/8 per order. Data sheet free il ordered with 1cs.
TELEPHONE TELEX
eerHoNE | MARSHALL & SONS LTD. "Fii2
28 CRICKLEWOOD BROADWAY, LONDON, N.w.2
CALLERS WELCOME 9-5.30 SATURDAY 9.5
SEE OUR MAIN ADVERTISEMENT ON PAGE 1005 FOR SEMICONDUCTORS
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CIRCUIT

By using a miltivibrator (Fig. 1a) running at about
150-200 Hz to drive a ‘‘divide-by-six” ring circuit
(Fig. Ib)—that is one which returns to its original
state after six pulses have been applied to its input—
bias towards one result is eliminated. If the multi-
vibrator is connected to the ring circuit by means of a
push button (SI) being depressed, the ring circuit
cycles until the button is released. The state of the
ring circuit will, therefore, depend on the length of time
the button is depressed.

If the cycle time of the multivibrator was slow enough
it would be possible to “‘guess’ the state of the ring
circuit and, therefore, bias the result. Because the
switching from one state to the next occurs 150 to
200 times a second this form of bias is eliminated. As
the ring circuit switches once every full cycle of the
multivibrator and the period of this is constant, over
short times, the time spent in each state is constant,
thus eliminating electronic bias.

CONSTRUCTION
B)’ The design of the layout may be done on printed
E. B. EVES circuit board or on copper clad Veroboard. The

suggested layout for components and copper connec-
tions are shown in Figs. 2 and 3.

Board | is the driving multivibrator, board 2 is the
basic module of the ring counter, three such boards
being required. Capacitor C4 is not required on
bistables I and 2.

DICE BOX
IN the construction of an electronic random number . The design of the dice box may be varied to suit
generator, such 'as an electronic dice or die there individual requirements, and materials available. The
must be no bias towards any of the possible results. box in the suggested design (see Fig. 5) is made from
Bias might occur in two ways; firstly due to electronic opal perspex. The *3” face has the lamps mounted

unbalance and secondly due to human bias. Both behind the ‘‘spots” which are holes drilled through
can be eliminated by allowing the circuit to rest in with inserts of clear Perspex rod with Letraset numbers

each of the possible states for a very short time, say, on them. The *“‘one” face has a small on/off switch
less than 144 second. The time in each statc must of mounted at its spot. The other faces have thc spots
course, be equal. drilled part way through and painted black.
-9v N —9v
b5y
R1 R2 R3 R4 '
1k 27k k. Sk 6 oA
€3 OUTPUT 2200 R12
04 6-4yF s8n €9 6-4pF

B3t ozo—l b R747kn RN 47k S I-—oo1
- U_J TR2 —" VWi —VWV—te
ocn C5 470pF C7 470pF
o €2 RS R13
TR wF wF 10k >—-I —I |——< 10kA
ocn ov

) TR3 TR4
Eocm T_“_@)
for the electronic dice

P o

Fig. Ia. Multivibrator pulse generator
1Ho— Re ko —or2
] . D2
0A10 B 0A10
1R°9ﬂ c8
c6 T”OOPF ov

Fig. Ib. Basic bistable circuit, three such circuits are used 4700pF
to form the divide-by-six ring circuit. Capacitor C4 s o éTZ

not required in bistables | and 2
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COMPONENTS . . .

Resistors

Rl 1kQ

R2 27kQ

R3  27kQ

R4 1kQ

RS 10kQ )

R6 22002

R7 47kQ

R8 68k

R9 10Q 3 off each

RI0 6-8kQ

RIl 47kQ

RI2 68Q

RI3 10kQ

All 4-10°;, 2W carbon
Capacitors

‘Cl _IuFelect. 16V C5 470pF )|
C2 IuFelect. 16V C6 4,700pF L3
C3 64uF elect. 16V C7 470pF }
C4 6-4uF elect. 16V C8 4,700pF | €
C9 6-4uF elect. 16V |

Semiconductors
TRI,2 OC7I (2 off) DI, 2, OAIO (3 pairs) |
TR3,4 OC8I (3 pairs) D3 OA8I

Miscellaneous
LP[-3 6-5V, 0-05A MES bulb and holder (3 off)
S| push to make microswitch
BYI, 2 X 45V batteries
Veroboard 2}in X |§in (4 off)
Plain s.r.b.p. 23in x [3in (2 off)
Opal perspex gin x 32 x 3in (6 off)
Perspex rod in diam x $in (3 off)
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Fig. 2. Layout and wiring of the multivibrator Fig. 3. Layout and wiring of one bistable
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The PIGTURE BOOK’ way of learning
BASIC ELECTRICITY
BASIC ELECTRONICS

You'll find it easy to learn with this outstandingly successful PICTORIAL METHOD—

the essential facts are explained in the simplestlanguage, one atatime, and each isillustra-

ted by an accurate, cartoon-type drawing. The books are based on the latest research 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

BELOW ARE EXTRACTS FROM THE MANY LETTERS RECEIVED
“ABLE TO UNDERSTAND THE BASIC

What readers say... FACTS"

““This is ‘the first time I have been able to understand the basic

“COMPLETELY SATISFIED” facts.” L. P., Edenbridge.

“I would like to say I am completely satisfied with the Basic .

Manuals.” 4. C., Rotherham. “THESE MANUALS ARE MY BIGGEST
“CANNOT SAY ENOUGH IN PRAISE” ASSET”

“I am delighted to tell you that these manuals are my biggest
asset, a possession that [ shall never part with.”
S. A., Davenpor:.

*“I cannot say enough in praise of your wonderful Basic Manuals.”
B. ¥., Stoke Poges.

“KEY TO LEARNING”
“They are the key to learning and thank you again for your “THEY LIVE UP TO YOUR PUBLICITY IN

valuable Basic Manuals.” D. D., Glasgow. EVERY WAY”
“I am pleased to write and say that your manuals live up to
"
“RECOMMEND TO ANYBODY . ) your publicity in every way.”” L. D. N, Liverpool.
“I shall be delighted to recommend to anybody interested in
broadening their knowledge of Electricity and Electronics. The series will be of exceptional value in training mechanics and
K. L., Leeds. technicians in Electricity and Electronics.

“ALL YOU CLAIM THEM TO BE” N BN B DN N S B

“They are all you claim them to be, a delighted

customer.” K. P., Worthing. To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

“GOOD, SOUND, EASY TO READ” Please send me WITHOUT QBLIGATION TO PURCHASE, one of the

@ above sets on 7 will either return set, carriage pai
Thi'sebmanluals are good, sound, casy to read. They in good condition within 7 days or send the following amounts. BXSI({.

are the best I have ever set eyes upon. ELECTRICITY 75/-. Cash Price or Down Payment of 20/- followed by 3

P. L. ¥, London, S.E.1. I fortnightly payments of 20- each. BASIC ELECTRONICS 90/-. Cash

Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/-
“A MATHEMATICAL IDIOT” each.  This offer applies to UNITED KINGDO ()SNLY. Overseas
“They have an casy approach to learning that a

customers cash with order, prices as above.
mathematical idiot like myself can easily understand.”
K. L. Y., Ashton-u-Lyne.

“EXPRESS MY SATISFACTION”
“I am pleased to express my satisfaction with your
splendid manuals.” §. L. P., Mansfield.

“ENJOYING READING”

“I am thoroughly enjoying reading your manuals.
It is a delight to get to grips with these subjects.”

DONT MISS THIS OFFER! 2G5
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STEREO 8 + 8 MK. Il
HI-FI AMPLIFIER KIT

Our popular Hterco 8+8 Mk. 11 now further improved
incorporating high quality ready drilled printed cireunit
hoard for easy construction.

A really first-class Hi-Fi Stereo Anplifier Kit. Uses 14
transistore including Silicon Transistors in the first five
stages on each channel resulting in even lower noise level
with Improved sensltivity. Integrated pre-amp with
Bass, Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 13 ohme. Comnpact design, ali parts
supplied including drilled nietal work, high quality ready
drilled printed circuit Dboard, attractive front panel,
knobs, wire, solder, nutg, bolts—no extras to buy. Simple
step by step instructions enable any constructor to build
an amplifier to be proud of. Brief speclfication: Power
output 8:5W r.m.s. per channelinto 5 ohnis. Frequency
response: + 3dB 15-30,000Hz. Repsitivity: 50mV into
IMQ. Full power bandwidth: 4.3dB 20-14,000Hz.
(Readings taken at 85W into & ohnie.) Bass boost
approx. to -12dB. Treble cut approx. to —16dB.
Negative feedback 18dB over maln amp. Power require-
menta 25V at 0-6 amp. PRICES: AMPLIFIER KIT,
£10.100. P. & I' 3/-. POWER PACK KIT, 23.0.0.
P. & P. 5/-. CABINET, 23.00. P. & P. 5/-. (Post
Free if all units purchased at same time.) Also available

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclesure with most
attractive Tygan-Vynair front. Qize 161in high
x103in  widex6in deep. Fitted with EM.IL
Ceramic Magnet 13inx8in basa unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3 or 15 ohm Impedance.

our Price £8-8.o Carr. 10/-.

Also available in 8 ohm with EMI 13in 8in Lass
speaker with parasitic twecter, £6.10.0, Carr. 10/-.

STOCKISTS OF SINCLAIR EQUIPMENT
Z.30 Amplifier 89/6 p. & p. 2/0.

Stereo 60 Pre. Amplifier £8.19.6 p. & p. 5;-.
PZ5 Power Bupply £4.19.6 p. & p. 3/6.

PZ8 Power Supply £7,18.6 p. & p. 3/6.
10,10 Integrated Circuit 58/6 p. & p. 2/-.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable fiexifoam ear-
muffs, Wired and fitted with standard stereo }in jack
plug. Freguency response 30-15,000Hz. Matching
impedance 8-16 ohms. PRICE 59/-. P. & P.3[-.

GENERAL PURPOSE HIGE STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-26KHz.
Gain 26dB. Solid encapsulation size 13x 1§ % 3in.
Brand new — complete with instructions. Price
17/6. P. & P. 2/6.

STEREQ 10410. As above but 10W per ch 1
PRICES: AMPLIFIER KIT, 812,00. P. & P. 3/-.
POWER PACK KIT, £3.100. P. &P. 5/~

LOUDSPEAKER BARGAINS

Sin 4 ohm 10/-, P. & P, 1/6. Bin 3 ohm 16/-,P. & P. 3/-.
7 x 4in 3 ohm 81/-, P & P.4/-. 10 % 6in 3 or 15 ohm 35/-,
P. & P. 6/-. EM.L 8 xbin 3 ohm with high flux magnet
28/., P. & P. 4/-. EM.L 13} x 8in 3 ohm with high
flux ceramic magnet 48/-, (15 ohm 45/-), P.& P. 6/-.
E.M.I. 13 8in, 3 or 15 ohm with two inbuilt tweeters
and crossover network 4 gus, P. & P. 6/-.
BRAND NEW. 12in J5w 1I/D Speakers, 3 or 13 obm.
Current production by well-known PBritish naker. Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0,
P. & P.7/6. Guitar models: 25w #8,10.0. 35w £8.10.0,
E.M.1. 3jin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, 8 or 15 ohm 18/6 each.
P. & P, 2/6.

i%in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 ohm, 37/6, P. & . 6/-.
35 OHM SPEAKERS. 3iin 14/-, P. & P.2/6.

MAGNAVOX DESK TYPE MOVING COIL MICROPHONE,
Medlum Impedance. Brand New — Special Price 42/-.
P. & P. 2.

SINGLE HEADPHONE. With aluminium headband.
Approx. 200 ohm. 5/-. I'. & P.1/G.

CRYSTAL MIKES, High imp. for desk or hand use.
High sensitivity, 18/6. P. & P. 1/6.

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 21/-. P. & P.1/6.

HIGE IMPEDANCE DYNAMIC STICK MIKES. High
sensitivity. 38/6, P. & P.2/0.

SPECIAL OFFER! PLESSEY TYPE 20 TWIN TUNING
GANG. 400pF -+ 146pF. Fitted with trimmers and
8:1 integral slow motion. Suitable for nominal 470 ke/s
LF. Bize approx.2x1x1}in. Only 8/6, P. & P. 2/6.

SPECIAL PURCHASE !
E.M.I. 4-SPEED

\\

PLAYER

Heavy 8%in. metal {urntable.
Low flutter performance 200/
250 V shaded motor (30 V
tap). Complete with latest
type lightwelght pick-up arm
and mono cartridge witb t/o

stylii for LP/78, ONLY
63/=. P. & P. 6/6.
BRAND NEW E.M.!. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST (as above). Fitted mono tfo stylus
and cartridge for LP/78. ONLY 20/-, P. & P. 1/6.

QUALITY RECORD PLAYER AMPLIFIER MK 1

A top-quality record player aniplifier employing heavy
duty double wound mains transformer, ECC83, ELS8S,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transforiner matched for 3 ohm
speaker. Size 7in. w. ~ 3d. x 6 h. Ready bullt and tested.
PRICE 75/-, P. & P. 6/-. ALSO AVAILABLE_mounted
on board with output transformer and speaker ready to
fit Into cabinet below. PRICE 97/6. P. & P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uneut motor board size 14} < 12in., clearance 2in. below,
blin. above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
SP23). Size 1813~ 8in. PRICE 79/, P. & P. 9/G.

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS4s in push-pull.
Super reproduction

BONEYWELL MICROSWITCHES 8/P. /0. Push-button
action. Rating 250v. AC at 15 amps. Size approX.
1" x 1" x¢". B/ each. P. & P. 1/ (6 or more post free),

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Laequered
Brass. Extends from 6" to approx. 221", Maximum
diamneter }*. B5/- each. P.& P.1/-

of both music and
speech, with negli-
gible hum, Separate
inputs for mike and
gram allow records
and announcements
to follow each other. 0
Fuliy shrouded section wound output transfrmer to
match 3-150 speaker and 2 independent volume controls,

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS,
Giving 13 alternatives. Primary: 0-210-240V. S8econ-
dary combinations: 0-5-10-15-20-25-30-35-40-60V  half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V. at 2 amps
full wave. Size 3inL v 3linW - 3inD. Price 35/-.
P. & P. 6/-.

MAINS TRANSFORMER, For transistor power supplies.
Pri. 200/240V. Scc. 9-0-9 at H00mA. 14/-. P. & P. 2/6.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 17/6. . & P, 2/6.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 27/6. I". & . 3/6.
Tapped Primary 200-220-240V. Sec. 21-5V at 500mA.
12/6, P. & P. 2/C.

BATTERY CHARGER TRANSFORMERS, 200/240V.
input. Nominal output for 6 or 12V. batteries 3 amps.
8jze approx. 3 - 2} 21in. Brand New. Price 21/-
P. & P. b/~

HIGH GRADE COPPER LAMINATE BOARDS
8:°6:¢ %in. FIVE for10/-. P. & P. 2/

and sep Dass and treble controls are provided giving
cood lift and cut, Valve line-up 2 EL84s, ECC83, EF86 and
EZB0 rectifier. Simple instruction booklet 2/6 (Free with
parte). All parts soldseparately, ONLY 27,19.6.P. & P.8/6.
Also available ready built and tested complete with std.
input sockets, £8.19.6. I’. & P, 8/6.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 15/-; V15/10p, 10/-; OC7I §/-; OC76 6/-;
AF117 3/6; 2G339 (NPN) 3/-.

Set of Mullard 6 transistors OC44, 2—0C45, AC128D,
matched pair AC128 28/-; ORP12 Cadminm Suiphide
Cell 10/6. All post free.

DE LUXE STEREO AMPLIFIER

Ac. mains
200-240 volts.
Using heavy
duty fully
jselated
majns trana-
former with
full  wave
rectification
givlog ade-

)) quate smoothing

=~
@ = with negligible hum.
Yalve up:—2%

line

ECL86 Triode Pentodes.
1 EZ80 as fuli wave rectifier. Two dual potentiometers
are provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Bolance of the ieft and right hand chanoela can be
adjusted by means of a separate “‘balance' control fitted
at the rear of the chassis. Input sensitivity 18 approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts meno), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
gupplied completc with knobs, chassis size 11in. w x 4in. x.
Overall height inciuding valves 5in. Ready bullt and
tested to A high standard. Price £8.18.6, P. &P 8-

4-SPEED RECORD PLAYER BARGAINS

Mains models, All brand new in maker's packing.

TEST B.S.R. Cl09/A21 4-SPEED AUTOCHANGER.
With latest niono compatible cartridge £6.19.8, Carr. 6/6.
With stereo cartridge £7.19.6. Carr. G/6.
LATEST GARRARD MODELS, All types available 1025,
2025, SP25, 3000, AT60, etc. 8.A.E. for Latest Prices!
PLINTE UNITS cut out for Garrard Models 1025, 2025,
2000, 3000, 3500, etc. With rigid transparent plastlc
cover. Special design enables above models to be used
with cover in position. Also suitable for housing AT60
and $P25. OUR PRICE 25.15.0 complete. P. & P. 8/G.

LATEST ACO8 GP91/18C Mono Compatible Cariridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
30/, P. & P.1/6.

SONOTONE 9TABC compatible Sterco Carts idge with
diamond stylus 50/=, P. & P. 2/-.

LATEST RONETTE T/O Stereo Compatible Cariridge for
EP/LP/Stereof78. 32/6. P. & P. 2/-.

LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP/78 mono or sterco records on mono equipment.
30/-, P. &P 2/

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
LIFIER

put in cxcess
of 1} watte.
All stan-
dard British
‘components.
Built on
printed cireuit panel size 6 . din.
Generous size Driver and Output Transformers. Output
transformer tapped for 3 ohm and 15 ohm speakera.
Transistors (GET114 or 81 Mullard AC 128D and matched
pair of AC128 ofp). 9 volt opcration, Everything supplled,
wire, battery clips, solder, etc. Comprehensive easy to
follow instructions and circuit diagram 8/8 (Free with
Kit). All parts sold separately. SPECIAL PRICE 49/6,
P. & P. 3/-. Also ready built and tested, 58/-. P. & P. 3/-.

3-VALVE AUDIO

AMPLIFIER HA34 MK I
Designed for HI-Fi reproduc-
tion of records. A.C. Maing'
operation. Ready built on
plated heavy gauge metal
chassis, size 73in w. X 4in. d. X
41in. h. Incorporates ECC83,
EL84, RZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former tched 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 4} watts. Front
panel can be detached and lends extended for remote
mounting of controls. Complete with knobs, valves etc.,
wired and teated for only #4.15.0.P. & P. 6/-.

HSL “FOUR" AMPLIFIER KIT, Bimilar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 79/6. P. & P. 6/-.

HARVERSON'S SUPER MONO AMPLIFIER
A super guality gram amplifier using a double wound fully
isolated .maina transformer, rectifier and ECL82 triode

VERY POWERFUL COMPACT MOTOR
For 12v. D.C. operation. Off ioad consumption approx.
100mA. Totally enclosed. Quiet in operation with high
starting torque. Overall size approx. 13"L x 131" dia.
Free shaft 1%~ dia. x 3"L. Ideal for Model Makers, etc.
ONLY 7/6 each P. & P. 1/-.
3 or more post frec (A few 6v. versions also available).

P de valve a8 audlo amplifier and power output stage.
Impedance 3 ohms, Output approx. 3-5 watts. Yolume
and tone controls. Chassis size only 7in. wlde X 3in.deep x
6in. high overall. AC mains 200/240V. Bupplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.

OUR ROCK BOTTOM 55/_ P.&P.
BARGAIN PRICE 8/-

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

A few minutcs from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 Tet. 01540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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The face opposite to the ““3"* has no spots but has a
microswitch button mounted through a hole in it.
This is adjusted so that when the dice is lifted the
switch is activated and is depressed when the box is
put down. The sides and top of the box may be
glued together, the base being fixed by means of four
countersunk screws. If two 4-5 volt batteries are used
. they may be fixed to the base by means of Terry clips
and electrical contact made to brass strips, mounted
on the ““one” spot side of the box, by the spring con- -
tacts on the battery.

The circuit ‘boards are mounted on four lengths of -
studding, suitably spaced apart and screwed into the
top surface of the box. The lamps are mounted above
these boards on a plain piece of laminate and positioned
's0 that they coincide with the Perspex rods. They
should be shielded with aluminium foil to prevent
light leaking to the wrong rod. The microswitch is
mounted ‘on a fifth board below the circuit boards
which is adjustable on the studding by means of nuts
and springs. The studding may be used as the power
supply rails to the boards if required. i

TESTING THE CIRCUIT
Before wiring the boards together they should be
checked individually. Check the multivibrator board
connections then apply the battery, observing correct.
polarity. The output should be fed to an oscilloscope,
if possible, or via a suitable attenuator to an audio
amplifier; A note should be heard in the second case.
The inputs Tt and T2 should be coupled together on
the bistable boards for the test and the lamps wired in.
When the voltage is applied and a pulse of about
6V put onto the trigger inputs T1 and T2 the lamp-
should switch.
If-all boards are working they should now be wired
together as shown in Fig. 4. Note that diode D7 is
“part of the interboard wiring and not included on any
board. - : ’
When the three *'ring” boards have been connected
and checked, the power rail should be connected.,
One, two or all three lamps should light. A 6 to 9V
pulse may now be fed into the input at A (Fig. 4); the
lamps should change state. Apply a total of six
pulses and note the state of the lamps. Apply six
more pulses and the lamps should be in the same state
again without having repeated any combination, if this
is not the case the interboard wiring should be checked.
- If working properly the multivibrator may be brought
into use to supply the pulses. When contact is made
at A by the microswitch all the lamps should glow until
the switch is released when one, two or all should
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CLEAR PERSPEX ROD INSERT (3 OFF)

T

LAMP

FOIL

)
——

LAMP_MOUNTING
BOARD
(\ BOARD 1 /_\

E;vmm‘g
/.} BOARD 2
‘SPOT
3. 0iA
8 BATTERY BATTERY
BOARD 3
‘EL BOARD 4 E
/1
TERRY CLIPS MICROSWITCH GLUED THROUGH ADJUSTABLE BOARO

Fig. 5. Suggested design and construction of the electronic
dice

turn fully on and the remaining lamps, if any, should
switch off. Pressing and releasing the microswitch

- should give a random selection of lights.

The circuit may now be inserted into the box. The
numbers applied to the Perspex ‘‘spots” should be
carefully placed over the correct lamp, i.e., | over
LPI, 2 over LP2, and 3 over LP3,

When installed;~the microswitch should make and
break as the box is lifted and put down.

TO PLAY

Switch on the power switch. The first player
lifts the “‘die” and puts it down. The sum of the
illuminated numbers on the top face is the score for
that throw. The next player then lifts and replaces
the box again scoring the total shown.
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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. . .
This is YOUR page and any idea published will be awarded payment accord-
ing to its merit.

- FUZZ CIRCUIT

THE CIRCUIT diagram in Fig. 1 is my design for a
simple “Fuzz Box™, which readers may be
interested to experiment with.

The circuit is basically a two transistor pre-amplifier
followed by a Schmitt trigger. The pre-amplifier
section was designed with variable gain, so that back-
ground noise and internal feedback would not operate
the trigger.

Since the signal from a guitar contains many. har-
monics, it is likely that *“double-triggering’’ could occur
if certain precautions were not taken. To cure double
triggering the values of R5, R7 and C3 were determined
by experiment. Capacitor C3 also determines the tone
of the fuzz effect. If triggering still occurs then a
10 kilohm resistor inserted between TR2 collector and
TR3 base may cure it.

The square-wave output signal is fed via C4 to the
attenuating network made up of C5 and VR2. The
values of the latter components set the maximum gain
of the circuit at slightly more than unity.

Some readers may consider this to be a ““waste’’ of
the amplifying powers of TR1-and TR2 and might
choose to use the pre-amplifier section for other pur-
poses. A treble booster could be made by switching in
the primary windings of an inter-valve transformer
across the input,

S. Sharpes,
Brough, Yorks.

METAL LOCATOR

3] L2
2:5mH

L

R1
4TkN

1
¢ ke
énz
C4
2-2kn
[ ]R3 ot 04pF
c2 2.2k 0A70
0-ApF

Fig. |. Single transistor metal locator

ONE of my more unusual circuits is a simple tran-
sistor metal detector shown in Fig. 1. It has a
current drain of only 1:5mA from the battery.

The OC45 transistor oscillates in the common emitter
configuration at a frequency of about 200Hz, using a
Hartley type circuit. The frequency of oscillation can
be altered by means of the timing capacitor VCI. The
output from the oscillator has a low frequency com-
ponent, which, after detection by the diode DI, is
heard in the headphones.

All the components may be mounted on Veroboard
and housed in a plastics case, except the search coil. The
coil was wound on a table tennis bat, but any 5in
diameter former will suffice. The coil is made by pile
winding 160 turns of 28 s.w.g. enamelled wire on the
former and tapping off at 30 and 70 turns.

Transistors other than OC45 will work, but they
must have an alpha cut-off frequency of at least 6MHz.
Headphones of 2 kilohm or 4 kilohm impedance can
be used.

The detector may be used to a depth of 1 ft.
When the search coil is brought near a non-ferrous
metal object, the inductance is reduced which increases
the frequency of oscillation. Ferrous objects cause a
rise in inductance and a fall in frequency of oscillation.
With certain settings of the tuning capacitor, the note
in the headphones stops completely, giving a very
positive indication.

K. A. Coward,
Durban, S. Africa.

—O0 49V

0-001uF
INPUT

Fig. 1. A simple four tran-
sistor ‘““fuzz’’ circuit for use
with all types of electronic
and electric musical instru-
ments

OUTPUT

L-gv
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ELECTRIC CLOCK

WITH 25 AMP SWITCH
Made by Smith's, these units are
a8 fitted to many top quality

cookers to control the oven. The
clock is mains driven and fre-
quency controlled s0 it i» ex-

-
tremely accurate. The two small é

dials enable switch on and off

times to he accurately set. Tideal = -
tor switching an tape recorders. Offeted at only a
fraction of the regular price — new amd unused
only 39/8, leaa than the value of the clack alone-

pust and insuranee 2/9.

FLUORESCENT CONTROL KITS
Each kit comprises seven items —Choke, 2 tube
ends, atarter, starter holder and 2 tube elips, with
wiringinstructions. Suitable for normal Auorescent
tubes or the new “‘(irolux’’ tubes for fish tanks
and indoor plants. Chokes are super-silent,
mostly resin filled. Kit A—15-20W 19/6. Kit B—
30-40W 19/8. Kit C—80W 23/6. Kit E—65W
23/8. Kit ¥ for 81t. 125W tube 85/-. Kit MF1
is for 8in, 9in and 12in miniature tubes, 19/8.
Kit MF2 for 2lin 13W mininture tube, 20/-.
Postage on Kits A and B 4/8 for one or two kite
then 4/6 for each two kits ordered. Kits C, D and
E 4/6 on first kit then 3/6 for each kit ordered.
Kit F /6 then 4/6 for cach kit ordered. Kit
MF1 3/6 on first kit then 3/6 on each two Kits
ordered.

BLANKET SWITCH
Double pole with neon let
into side so luminous in dark,
Ideal for dark room light or for
use with waterproof element— new
plastic cuse. §/6 cach. 3 heat model 7/8.

BLANKET SIMMERSTAT
Although looking like, and fitted as an
ordinary blanket switch, this Is in fact a
deviee for switching on for varying time
periods, thus giving a complete eontrol from
off to full heat. Although suitable for con-
trolling the temperature of any other appli-
ances using up to 1A. Listed at 27/8 each
we offer these while our stocks last at
only 12/8 each.

———=—>— REED SWITCHES

Glass encased, switches operated by external
magnet — gold welded contaets.  'We can now offer

3 types:

Miniature. lin long . approximately fin dia-
meter. Will make and break up to }A np to 300
volts. Price 2/6 cach, 24/~ dozen.

Btanderd. 2in long * %in diameter. This will

break currents of up to 1A, voltages up to 250
volts. Price 2/- each, 18/~ per dozen.

Flat. Flat type, 2in long, just over Ain thick,
Aattened out, so that it can be Hited into =
smaller space or a larger quantity may be packed
into a square solenoid. Rating 1 amp 200 volts.
Price 8/- each. #£8 per dozen.

Small ceramic magnets to operutc these veed
awitches 1/8 each, 18/~ dozen.

HIGH CAPACITY ELECTROLYTICS
Brand new, not ex-equipment.

100 mfd, 25V, 1/8 each 18/- duz.
200 mfd V. 1/8 each 18/« oz.
250 mid. 50V, 8/3 each 38/ doz.
400 mtd, 40V, 4/4 each 46/~ doz.
500 mfd. 12V, £/- each £1.1.0 duz.
500 mfd. 25V, 8/8 each 36/~ doz.
500 mfd. 50V, 4/8 cach 48/- doz.
300 mid. 350V, 8/8 each £4,10,0 Joz.
1000 mfd. 12V, §/- each £1,10,0 do~.
1000 mid. 18V, 8/4 each 34/~ doz.
1000 mfd. 64V, 7/4 each 80/~ doz.
2000 mfd. 23V, 6/8 each 79/~ doz.
5000 mifd. 12V, 4/ each £2,8.0 doz.
10,000 mfd. 6V, §/9 each £3.0,0 doz.

10,000 mid, 15V, 8/8 each £4.10.0 doz.
70,000 mfd. 13V, 40/- each £20.0.0 doz.
TELESCOPIC
AERIAL
for portable, car rudio
Ti to 47in.  Hole in bottom for 6BA
Knuckled model for FM., 10/-.
& each, 15/- doz.
80 OHM BALANCED ARMATURE
3 STAGE PERMEABILITY TUNER
This Tuner is a precision instru-
Y cqually famous  Radionioblle
Car Radio. Tt is a mediutn wave
= quired) with a frequency cover-
age 1620 Kke/s-525 kefs and
102 lin thick) with reduction gear for fine
tuning. Sulp price this month 12/8, with circuit

15,000 mtd. 10V, 10/8 each £5,0,0 doz.
60,000 mfd. 8V, 22/ each £10,0.0 doz.
’ ransmitter. Chromce pla-
terl six sections, extends from
screw, 7/6.
TOGGLE SWITCH
3 amp. 260V with fixingring. 16
EAR PIECE . .
Usable as microphone or loudspeaher, 4/8 each.
ment made by the famous
“Cyldon’’ Company for the
tuner (but set of longwave coils
available as an extra it re-
intended to operate with an 1.F,
value of 470 kefs. Extremely compact (size only
o
offront end sultable for car radlo or as a general
purpose tuner for use with Amnplifier, Post Free,

Practical Electronics
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6/8 extru,

2ft. long.
Porch, Loft, ete. Don't iniss this amazing offer, 39/6 with tube. Assembled
ready to install. 4ft. twin model 58/8, post « ing 6/6. 5ft. twin with
diffuger, reqular price £21, our pricc £10, carr £1. Postage and insurance

HORSTMANN “TIME AND SET” SWITCH
(A 15 amp Switch). Just the thing if you want to come
home to a warm house without it costing you a fortune,
You ean delay the switch-on time of your electric fires, etc.,
up to 14 hours frem setting time or you ean use the switch
1o glve & boost period of up to 3 hours. Fqually suitable to
control processing.
Special snip price 28/8, p. & ins. 4/6.

DOUBLE ENDED MAINS MOTOR

On feet with holes for screw-down fixIng. To drive
models, oven, blower heater, ete. 8/8 each, plus 3/8
post and insurance, 6 or more post free.

Regular price probably “around £5.

Fluorescent lighting units
made by the famous Atlas
company, with super ailent
polyester filled choke and
radio suppressed starter, The
tube springs in and out and the
whule unit is beautifully made and finished
white enamel. Amazingly economical. Measures
Is ideal in Kitchen, Bedroom, Hallway,

230 YOLT MAINS OPERATED KLAXON HORN

R.M.S.— Cone
10,000
12in—1

post and ins.

THIS MONTH'’S SNIP

40 WATT 12in HI-FI SPEAKER. Is undoubted)y one
of the finest ioudspeakers that we have ever offered,
produced by one of the country’s most famous makers.
It has a die-cast metal frame and is strongly recom-
mended for Hi-Fi and public address. Handling 40W
moulded
8.—specify 3 or 15 ohms.
2%in over mounting luge. Overall height 3}in.
A £10 speaker offered this menth for £5.19.8 plus 7/6

‘This is small (about 10in long) but has a very piercing
and effective note hence it would make good Fire
Alarmn or Works stop and start Siren. Also usetul for
instance to scare hirds off crops. Made for the (:.P.O.
80 obviously best quality.
39/8plus 1/6 p. & p.

Rlightly used but OK.

fibrc— Freq. reeponse 30-

Chasais diam.

MOTORISED CAM SWITCH

Muade by the fanious meter company Chamberluin and I |
Hookham, these have a normal mains 200-240V motor which |

drives a ratchet mechanism so geared to give one ratchet
uetion per minnte on a wheel with 60 teeth thus a complete
revolution of the cam takes place in one hour. The cam
aperates 8 switches (8 changeover aml 2 onjoff thus 480
circuit changes per hour are possible). Contacts, rated at
13A have been set for certaln switch combinations but e,
no doubt, be altered to suit a apecial job. Also other switch
wafers or devicea can be attached to the shaft which extends
approximately one inch. 47/8, p. & ins. 4/6.

case, gize 23 . 2}

Nensitivity: & mv/m.

output: 40mW.

[ BARGAIN OF THE YEA
MICROSONIC KEYCHAIN RADIO
7 transistor Key chain Radioin very pretty
> 1}in—eomplete with
soft lenther zipped bag. Specification:
Circuit: 7 transistor superheterodyne.
Frequeney range: 530 to 1,600 Kc/s.
Tntermediate
frequency: 465Kc/s or 456K c/s.
Antenna: ferrite roil.
Loudapeaker: Permanent magnet typé’
In transit from the Fast these sets suffered
slight eorrosion as the batteries were left in then but w hen this corrosion

is cleared away they shonld work perfectly—offered without guarantee

Power

except that they are new. Price only 24/6 plus 2/6 post and insurance, leas
Datterics. 6 for £7, post free,

Rechargeable batteries 8/8 pair.

| HOUR MINUTE TIMER

Made by famous Sniiths company, thesc have a Luge
31, which can be set in minutes up
to 1 hour. After preset period the bell rings. Ideal for
processing, i memory jogger or, hy adding simple lever,
woulill operate micro-switch 22/8.

clear dial, size 47

3kW TANGENTIAL HEATER UNIT

This heater unit is the very latest tape

most
efficlent, and quiet running. Is as fitted in

Hoover and blower heaters costing £15 and
more. We have a few only, Comprises niotor,
impeller, and two elements allowing 3 heat
, switching and with thermal safety  cut-out.
Can be fitted into any metal line case or
cabinet. Only need control switch, 23kW
model 58/6; 2kW model 38/6. Postage and
insurance 6/6, Control switch 5/8.

Mains Connector, A quick
way to connect equip-
ment to the maina safely
and firmly; dlsconnec-
tion by plugs prevents
accldental switching on;
has sockets which allow
insertion of meter with-
out dleconnection; cable
inlets firmly hold one
hair wire on up to four
7.029 eables. 12/8 cach.

DRILL
CONTROLLER

Electronically  changes
speed  from approxi-
mately 10 revs. to
maximunt. Full power at
all speeds by finger-tip
vontrol. Kit includes all
varis, case, everything
and  full  instructions
19/8, plus 2/6 post and insurance.
Made up model also available
37/8 plus /6 p. & p.

BALANCED ARMATURE UNIT
300 ohm, operates speaker or micro
phone, 8o useful in intercont or simllar \
circuits, 8/6 each, £3,10,0 doz. 80 ohm
model §/6.

BATTERY OPERATED TAPE
) DECK

With Capstan control.
This unit is extremely
well made and meas-
ures aprox. 65
2in  deep. Has
three piano key
type controla for
Reeord, Playback
and Rewind.
Motor i« a apecial
heavy duty type
intended for operation off 4;5V. Supplied com-
plete with 2 spools ready to install. Reeord,
Replayhead is the sensitive M4 type intended for
uee with transistor amplifier. Unused, ex-equip-
ment. Price 78/8. Post and insurance 4/6.

\PROTECT VALUABLE DEVICES
FROM THERMAL
RUNAWAY OR

OVERHEATING :
Thyristors, recti-
fiere, transistors,
etc., which use
heat-sinka can easily
bhe protected.
Simply make the

contact thermostat
part of the heat- i
sink. Motors and &
equipment general-

Iy, can also be ade-

quately protected by hiving  thermostats in
strategic apots'on the casing. OQur contact theimo-
stat has a calibrated dial for setting between
$0deg. to 190deg.F. or with the dinl removed
rangesetting is hetween 80 to 800deg.F. Price 10/-.

THYRISTOR LIGHT DIMMERS

Will dim incandescent lighting
up to 600W from full brilliance
to out. Assembled and wirel
ready to install. 58/8.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 wuy

3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
# way—1 pole, 12 way. il at 8/8
each. 38/- dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W.  Self-reguluting
temperature control. 10/- poat free,

0-005mFd TUNING
CONDENSER

Proved deslgn, ideal fur straight or
reflex eircuits £/8 each, 24/~ Jdozen

MAINS TRANSISTOR POWER
PACK

Designed to operate tranaistor sets and amplitiers,
Adjustable output 6V, 9V, 12 volts for up to
300mA (clasa B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP5,
P7, PP?, and others, Kit comprises: mains
transformer rectifler, smoothing and load resistor,
condensers and instructions. Real snip at only
16/8 plus 3/6 postage.
MICRO SWITCH
5 amp. changeover contacts, 1/8
each, 18/= doz, 15 amp Model
£/~ each or 1/~ doz.

Where postage is not stated then orders
over £3 are post free.
Semiconductors add 1/ post. Over £1 post
free. 8.A.E. with enquiries pleasc,

Below £5 add 2/9.
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FIND BURIED

TREASURE!

TREASURE LOCATOR—
NOW IT'S HERE AT LAST,

after experimenting for
four and s half months
with o multitude  of
ifferent vircuits nul carry-
ing out actual fleld tests
with prototypes, nur design
tean have come up with
this real winner. This
fully |mrt;\hle|runsiswrised
metal locator detects and
tincks down buried etal

objects it signals exanct
loeation (no phones nsed).
SILVER,

FINDS LD.
LOSTCOINS, JEWELLERY,
'YS, WAR S8O0UVENIRS,
ARCHAEOLOGICAL
PIECES, METALLIC ORE,
NUGGETS, ETC. E«tremely
senaitive, will sigual presesncr
“o, errtain
ohjectx  buried
sereral Jeet
below giound!
Can be  built
rwith enze in one
short  eveninyg
with the won-
derfully clear,
easy to follow,
step - by - step.
fullyillustrated
instructions.
Fully tran-
sistorised — no
salves. Uses
standard PP3 bat-

ONLY

tery. No  soldering
necessary. Mize of detector hewl 137in 10in
2}in. Great d d d at this kably

low price—All parts including dstector head cuse,
nuts, screwa, wire, situple instructions. etc. Send
now 47/8 plus 6/6 P. & P. (Teleacopic handle as
iilustrated 23/- extra.) Parts available pepariately.
Made up looks worth £13.

READ PEOPLE'S MINDS—TEST THEIR NERVES—BEAT THEM AT CARDS—TEST THEIR

MENTAL ABILITY, ETC. ASTONISHING

51/6

person.
clectronie twist
stale after lots of use.
can play all these games

P. & P. for alt parts incluling chassig, switches, stylus,

to perform mind-boggling featt,
you have telepathic powers.
and baffies fromn one to six people.
selected at random from a pack they themselres shufied. THE ELECTRONIC
TESTER puts yvourfriends to a very lively test.

is the person with lowest number of fail eignals.) Can
THE ELECTROKIC MAZE tesis the menlal ability of the player because it uscs psychology with
to it. You ean chauge the maze pathways in seconds to prevent the maze becoming too
Completely safe and foolproof, uses standard battery. ize 18in.:12in < fin (Max.) You
and more beside. WE GUARA!
PROJECTS IN UNDER ONE HOUR! No soldering. pictorial, step-by-step illustrated instructions.
signalling lights, wire,

ELECTRONIC BRAINBOX

Make this an exciting Christuas. 11 you've seen it giant computer on show at
an electronies exhibition, you will have seen people of all ages queueing to pit
their abilities against the giant electronic brain. There is8 tremendous fascina-
tion that attracts ordinary people and professional engineera alike to electronic
gaimes of skill chance and mystery.

With this **Brainbox'" you will be able
THE MIND READING DEVICE will make people swear
THE AMAZING CARD TRICK UNIT completely mystifics
You correctly *‘guess’’ the twe eards eaeh person has
WERVES
1t gives out falland finish signals (the winner
be adjusted from the rweakesl to stronges

NTEE THAT ANYONE CAN EASILY ASSEMBLE THESE
ONLY 57/6 plus 6/6
nuts, screws, ete. ete. (PARTS AVAILABLE

SEPARATELY). FULL OPERATING DIRECTIONS WITH EACH OF THE PROJECTS.

REAL WORKING ELECTRONIC
ORGAN LT

55/ -

Don't confune with
ordinary electric organs
that simply blow air over
mouth-organ type reeds, etc. Eight
inonihs were spent in creating and
revolutionary electronic organ. Fully
ulves. Proper sell-contained loudspeaker.
Fifteen separate keys span {wo full octaves—play the **Yellow
Rote of Texas™. *Silent Night”, " Auld Lang Syne'’, and lots
of similar tunes on this real working electronle organ. Rize
132in> 10in x 2{in. Uses standard battery. Have the thrillami
excitement of building it together with the pleasure of playing
n real electronic organ. Play i anyrwhere. No soldering
necessary. Easy as A.B.C. to make following the fully jllus-
trated, step-by-step instructions. BIG DEMAND ANTICI-
PATED FOR THIS UNIQUE INSTRUMENT at our low price.
ONLY 55/-+4/6 P. & P. for all parts, inciuding case, lond-
speaker, transistors, condensers, resistors, knobs, transforters,
volume control, wire, huts, screws, instructions, etc. (parts
available separately). Have all the pleasure of waking it
yoursclf, finish with an exciting gift for someone.

teating this supeih,
transistorised, no v

LISTEN TO AIRCRAFT COMMUNICATIONS
g=> BAND CONVERTER
ONLY Listen in to AIRLINES,
PRIVATE PLANES, JET
exciting crosatalk belween
pilots. ground approach.
ground conlrol, airport
Widing tenseness on talk downs. Be with
them when they have to take nerve ripping
slecigions in emergencies—tune in to the
1
aireraft frequency bandincluding HEATHROW,
GATWICK, LUTON, RINGWAY, PRESTWICK, ETC.
This fantastic fully transistorised instrument can be bnilt by
huilt four—everyone worked first time). No soldering neceasary.
Fully illustrated gimply worked instructions take vou step-
hy-step. Uses standard PP3 battery. Hize only 4fin - 3in
medium-wave radio (even tiny pocket radioe). NO CON-
NECTIONS WHATEVER NEEDED. Use indoors or outdoors.
SEND NOW. ONLY 47/8 for all parts, including case, nuts,

st our V.H.F. AIRCRAFT

PLANES. Earesdrop on

tower. Hear for yourulflht(lt‘:riplined voires

international ilistress frequency. Covers

anyone nine to ninety in under two hours. (Our design teaw

13in. All you do is extend rod aerinl, place close to any ordinary
serews, wire, etc. ete. (parte available separately).

Yanr money refunded in full if not 100", delighted.

CONCORD ELECTRON'CS LTD. P.E.13 8 WESTBOURNE GROVE LONDON

(Near Bayswater Tube) Callers welcome, 9.6 including Saturdays

AVE MONEY NOW!

On the famous S.D.C. DeC range of solderless
breadboards

w.2

We are pleased to announce that greatly
increased demand has enabled us to slash the
prices of our S-DeC range. In addition we offer
Practical Electronics readers a special reduction
in the price of T-DeC for one month only.

S§-DeC Available as single packs with accessories and control
panel NOW AT 20/- or the DeCSTOR double pack con-
taining 2 S-DeCs, accessories, control panel, all in a

plastic storage container. NOW ONLY 50/-. A 4 DeC pack

is available, NOW ONLY 78/-.

Now available to the amateur. 208 connection points. 38
independentjunctions. Accommodates |.Cs using standard
carriers. Three times the capability for only twice the price!

Unit pack with control panel 50/-.

- DeC Primarily for use with integrated circuits; further details on request.

SPECIAL OFFER — 7/6 OFF T-DeC
Normal recommended retail price of 50/

Take this coupon to your local stockist 42 sd
who will supply one T-DeC for . ..

S.D.C. ELEGTRONICS (SALES) LTD.

34 Arkwright, Astmoor Industrial Estate, Runcorn, Cheshire.

T-DeC

Offer closes
15th December
1970

Tel.: Runcorn 5041
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TRANSISTORS PANEL METERS
2G301 4/- 2N3402 4/6 3NI42 11/~ BCI60 12/6 BFYSO 4/6 NKT229 _ 38 Serues—FACE SIZE 42 x 42mm. All prices for 1.9 pieces
2G302 4/~ 2NI403 4/6 INI4) u;o BCl67 J;- BFYS) J- NKT3Y 9;_ F0uA /° 100uA, 35/—; 200uA, 32/6; $20uh, 2116, 5&°'5°#A
26303 4/~ 2N404 6/6 INIS2 176 BCI68  3/6 BFYS2 46 NKTI3s 5/- °"°‘1’§M n/‘ 5°°-°5°°#- 25/-; I1MA, SMA,
G306 8/6 2N3405 9/ BCI6BB 2/9 BFYS3  3j6 NKT240 5/6 Al i i ~/Eov 100y ASOV 2% 0%11)Av Bl
G308  6/- 2N3414 4/6 R.C.A.:— BCI6AC 3/- BFYS56A 11/- NKT24| §/6 v/ /=3 /=3 /- -3 ) 25/-;
1S3 5 ANMIE 76 Moo loe scies de Brvs ¢ nKTaE 36 shov 2. AL et A 6%
= 1 3 / Y76 8/- NKT713 4/
26374 4= IN34I7 7/6 40309  6/6 BCI6SC 3/~ BFYIT 11/6 NKTI8) ef- SILICON RECT'"ERS
2G381  4/6 2N3S70 25/ 40310 9/~ BCIT0  2/6 BFYBS 9o WKTIo4l9 PIV. 50 100 200 400 600 800 1000 1200
IN404 4/ IN3ST2 19/6 40311 7/ BCIZI  3j- BFYSQ 136 6/- | IA 2~ 2/6 3~ I3 Ve A9  4f- s
2N696 4/~ 2N3605 5/6 40312 9/6 BCI72 3/- BPX25 37/- NKT10439 3A 3/- —_ — 4/6 = 6/- - -
2IN697  4/- 2N3606 5/6 40314 7/6 BCI7S  4/6 ppx39 16/ 6A — — s/ 6/- 6/6 7/- 10/ —
%sg% 310 AN3607 4/6 40320 76 BCIB2  2/6 BpYio 129/~ NKTIOSI9 10A 10/6 1i/6 13- 15/6 17/6 196 28/- 332/
2N7<0)2A /6 IN3662 7/6 40323 6/6 BCIBAL 1/ BRY)9 9/6 6! 17A 11je 126 18/6 18- 19/6 24/~ 3i/6 37/e
It 3SR Do e B de B wenomt SRl T ¥
m;os 12/6 2N3703 2/6 40329 6/~ BC2I2L 2/ asx|9° §§: NKT20339 DIODES & RECTIFIERS
NJa& 5 IN3704 36 40344 S/6 BCYIO 56 msxao 3 IN461 4/6 15131 BAI44 2/6 BYIE4 11/6 OA73 1/9
2N726  6/- 2N3705 3/~ 40347  7/6 BCY3l 56 pixa 7/6 NKTBOIII IN9I4 1/6 15132 J/— BAXI3 1/6 BYXIO 4/6 OA79 1/6
INJF, 6l AN3T06 216 40348 10/6 BCY32 7/6 Bix3e o 5 IN9I16_1/6 15940 1/6 BAXI6 1/9 BYZIO 7/- OABI 16
2N9I4  3/6 2N3707  3/- 40360 8/6 BCY33  4/- Bsx37 9/6 NKTBOII2 IN4007 4/6 AAII9 2/6 BAYI8 3/3 BYZ!l 6/6 OABS 1/6
IN9I6  3/6 2N3708 2/- 40361  9/6 BCY34 4/6 paxay 6/6 9/6 | 15010 3/~ AA213 4/6 BAY3l 1/6 BYZI2 6~ OA9 1/6
INJIE 6~ IN3T09 21 40362  11/6 BCYIR  4/6 pixso 16/6 NKTEOI3 15021 4/- AAZI3 4/- BAY38 3/ BYZI3 5/- OA9) 16
IN929  4/6 2NI7I0 2/6 40370  6/6 BCY39 106 pixes 12/6 22 15025 S8/~ AAZI5 2/6 BYI00 3/6 FST3/8 4/- OA95 1/6
2N930  5/6 2N37I1  2/6 40406 11/6 BCY40 /s BsX76  4/6 NKTB02(] 1544 2/~ AAZI7 2)- BYI03 4/6 OAS 3/6 OA200 2/-
INI090 4/6 2N3715 44/6 40407 8/ BCY42 13- Bxy e 18/6 | 1513 3 BAIOO 3/- BYI22 7/ OAS 2> OA303 21—
2NI1091 476 2N3716 58/ 40408  10/6 BCY43  3/- NKT80212 2 — BAI02 46 BYI24 3/~ OAI0 276
INN3L 8- 2N37Tol By 40410 12is BCYSs ej6 BIXIB 36 1 1220 35 B SR BRI PRIV e
SR o AN B S )6 BEYE ¥ ssyis i NKTBO213 6 | 15130 26 BAIIS ij6 BYI27 45 OA70 16
/6 - BSY26  3/6
INI3os 416 INJsda 3o aos00, 14ie BCreo 196 Bsy2r 3s AR MAINS TRANSFORMERS o6
INI3os 46 2N3Ss S/6 ACIde 4 BCY7i  ais BSY28 Ve NkTeons  EID (T o T e T 25/
INI1306 5/- 2N3855A 6/- ACI27 s/- BCY72 136 i D (Douiias) MT103s from 6V to 50V 32/6
2NI307 5/ 2N3856 6/~ ACI28 4- BCzIo 56 B3Y32 51— \urgoa)e ) amp (Douglas) Ecdianpingsfinomjovicolaoy are
INI3B 6= INJ8SeA T ACISH 46 BCZII e BSYI6 3 D || R e Eii S it G7oE y
2N1309 6/- 2N3858 5/- ACI76 5/ BDII6 22/6 s OC20 18/- " o ; 10/—
INISO) 55 INIESA 6 ACIa) 13- BOIY 13 Bsyss 4jg OC22 o | 3amp (Douglas) MTIOT Sec. cappings from 6V to SOV -
%::2;? S/- %:ggggA 5;: :lea’% y: gg:%z :;;6 BSY40  6/6 85%3 ’Ig;: Various other Douglas Transformers ranging from }A to 5A in
INIE 6 INIBE0 6 ASvIE 5/~ BDI3I 19/ Bevs! o8 OCas  'gje | stock (dewils in catalogue).
INI637 ¢~ 2N3BEE 0 ACYlS - BOI2 is/6 Biyol 76 OC2 56 | Taiacs
INte3n 5/6 INJE7T 8- ACYI0 5- BDYlo 2756 BIYS3 76 Oc2s  1ue SCALAE amp 100V 19/6
INI639  5/6 INIBIIA 8- ACY2l 51~ BOYIl N2je B3Y34 18- 9€29 126 CAIB € 2P S0y 217/
INI7IT 5/— 2N388A 12/6 ACY22 4/- BOYI7 30)- BSY79 9. OC30 8- 11D € amp o0V : a7l
INIBB9 g6 N3O 76 ACY2ZS 4/- BOYIs 33 BSYIS toje 9C35 10/ | &3 Samp 400K, o o e
INIBSS  7/6 ININ00A 8- ACY40 4/~ BOY|o 396 BIYEZ %6 o6 e 10512 (RCA) TO-5 mod. 6 amp 400V | : o
2N2147 16/6 2N3901 19/6 ACY4l 5/- BDY20 22/6 OC38  10/6 o o 27/6
2N2148 11/6 2N3903 7= ACY44 8- BOYIS 19/6 BSYISA 2/6 Sy T | 40430 (RCA) TO-66 6 amp 400V
IN2160 11/6 2N3904 7/- ADI40 lo/6 BOYSO 25/- g:::i :/6 OCa2 5/ EOM(RCAR)TOGSTm?d“G amp 400V 24/-
2N2193 8/~ 2N3905 7/6 ADI49 |16 BDY6I 25/- = OCa4 4= Sonomyasan ra . 15/-
BN INIS0E 7/6 WD 2je BDYe2 10/ OI6P3 76 SCIL 4l TC4/10 (Pressfit) 4 amp 100 PIV 22 me oo G
2N2|9§A 8- IN4ose e 150 12/6 BFI)s 5. DleP4 8- o&i2 Y Tc4/2o (Pressfit) 4 amp 200PIV . o o .. Coar-
INa Sle aNd0se 208 AR 1 BFI7 sl GETIO2 e/ ocre - TC4/40 (Pressfic) 4 amp 400 PIV L T e
IN23s o;— IN4060 278 :FIIO66 8/6 BFI63  7/6 GETII3 4 Z=ib 276 | TC3/40 (TO-5) 3 amp 400 PIV .. 2’2//:
N2 e- INdoel 26 LE0S YS BRi7 5 SETIA 47 ocm e | STZDIAC ..
mamo B- anea g6 AR o- mn e GHIE 4o Scn ue
N . 8/- AFIIE  5/- GETI20 6/6 INTEGRATED CIRCUITS
N2 5o INAEES VS aEnT 3 BEI7S 196 GeTens 3 g2 F SEE_OUR_ SEPARATE ADVERTISEMENT ON PAGE 99
EREEEH 1",;3 IN4287 36 AFIIE e gpiid 1706 Geveso e ZEI7 J: SHOWING NEW I1.C.s AT NEW LOW PRICES.
MR R e B Taw e 5
= = - - T c-60
aNdse 3o aN4d%0 ye ARIRS 4 BFies  mie GETS0 4/ Ocgy 5 | SCOTCH ﬁé:?«EALTErflcs 17/11.  OUR PRICE 12/-
IN2369A 3j6 2N4291 16 aF127  3je BFI%4 36 GETB 46 OCI39 66 | scoTCH dn TRIPLE PLAY soot
N34S Sle INijs o6 AFIZ 7e BEISS  4ic GEILSL e 8130 e NORMAL PRICE 2410, OUR PRICE 18-
AFI78 8’6 5
2N24B4  6/6 2N5027 10/6 BFl97  8/6 MATIOO 6/~ OC|71 ¢/_ | PLEASE NOTE: DUE TO BULK BUYING WE CAN NOW OFFER
IN2930 4/6 2Ns0z8 ile AFlao 16 BFI9  B/6 MATIOl 6= OC200 706 | MOST TEXAS, ROA AND NEWMARKET SEHICONDUCYORE Ao
2N2540 46 2NS029  9/6 4rig) i BF200 10/6 MATI20 6/- oCl0I 96 INDUSTRIAL DISTRIBUTOR PRICES. NEW QUANTITY PRICE
IN2613  7/- 2N5030 8/6 ,p39 g BF224 4= MATI2I 6/~ OC202 12/6 | LIST NOW AVAILABLE FOR INDUSTRIAC USERS UPON
Natse 17 INii7s 1o AFe g6 BE22s 4 TSI 66 8E30; e | REQUEST.
2IN2646 11/6
IN26s6 66 IN5ITS loie AFZ 1V Bpjg 46 M2 Bje ocas 126 | THYRISTORS CAPACITORS
N 3 NI Yo ame wo B, 06 DS B SCo gl e o0 ioo 2 a0 o | A e Clomprehendne
5 ASY27 7/6 > Ml440  19/6 /- 5] range available: ectrolytic,
2N2713  5/6 2NS232A 6/- ASYZ8 5/ BFWS9 5/ MJ480 1976 ORPI2 12/6 3A 6/- 76 Polyester,  Ceramic, Poly-
2N2714  6/- 2INS5245  9/- ASY29  5/6 BEW60 5/~ MJ481 28/ ORP61  10/- SA — - styrene, Silver Mica, Tantalum,
INases 1216 2N5246 6 H3V3T NS BEwel 96 M8l j00 PM6A  4i6 | Fa i Trimmers, Tuners.
IN2904 6 INS249 136 ASTIE - BEXIDZ 46 MI4S0 Ple TiPIIA 166 | 25a 776 30/
IN2%04A e/6 INSIAIYE LEVIE JT BEXIT 46 MISI 2% TIP2A 196 | Also 124, 100 PIV, 2,000mF 25V, 8/6
IN2905 | 7/6 INSI6S 65/- L3VRe /e BEX2O 6= B0 4Ve Tis3iT e | Byl ;s/a 25A, 400 PIV 2.500mF 50V, 13/6
IN2905A B/- 205266 55 Q0700 Jle BEX30 6 MIEIO n;a TiS43 e 3.000mF 25V, 10/6
R B RERH 5};: ASZ21  8j6 BEX43 36 mEs2 17s 1 3¢ | VEROBOARDO-1s 01 | 5000mF 50v. 19/6
2N2907 6/~ 2NS306 8- AUYIO 30/- BExes 136 MPFIO2 B/6 yi246 276 33in Mauix Matrix | \WIRE-WOUND RESISTORS
2N2923 3/~ 2NS307 7/6 BCIOT  2/5 BFX68A 13/6 MPFIO3 Ji6 Tis4z 2/6 - §in 1 49 25 watt 5% (up to 270 ohms
N OIS P Sl 2T amar GO DS TE TG M Mmoo B 3| T
2N292S  3/- 6 ; 5 wate § to 82k 0 only),2/-
N2 o ANGHO W BCl3 36 amxe g NPSiem e visse s e 6 are | fon 3«?‘(/5""2'7& to 351 oy,
w Green 2/ i 17in (plain) — LRI 2/6
2NS355  5/6 BCII6A 7/6 BFX88 5/~ NKTI24 8/6 Tiss2 2/ S ; s
DG ;;: INSISE 66 BCIIE  6/6 BEXBS 12/6 NKTI2S 8/6 7is53 46 | 3.7 I7in (Plain) 15/6 POTENTIOMETERS
L IRSANES 2N5365 9/6 BCI2I  4/- BFX92A 12/6 NKTI26 5/6 Tis60  4/6 & s~ s Carbon:
INJOIl 6/~ IN5366 6/6 BCI22  4/— BFX93A 14~ NKTI28 §/6 TIS6! s/- Vero Cutter, 9/— Log. and Lin., less switch, 3/
2IN30I4  6/6 IN5367 11/6 BCI25 11/~ BFYID  6/6 NKTI35 5/6 TIS62 5/6 : s 3 Lin., with switch. 476
IN3933 \&i- 2NS4s7 76 BCI26 NI/ BEYIl 86 NKTI37 6/6 zTxio7 36 HEAT SINKS Wirerwound Pors 3wy 56
%:%8?; :g;_ 25005 13/~ BClys §/6 BEYI2 46 :E-‘F%l? :;_ ZTxi08 3/6 4-8 x 4 :: lin Finnedi or Two Twlin-Ganxed Stereo Pot's. Lc;x.
I U R e omen B evl B0 waml O BG G0 | faia Tty The | TS
- - - mnn . ot .
s s R0 S0 BCIS e Brvis o NkTald w6 2raot Ve | Gt sO-1,6d. For 105 | PRESETS (CARBON)
2N3136 5/ 25501 /6 BCI48  2/6 BFY20 126 NKI2IS 4/6 Z7x303 4/6 | 1~ Finned. For 1o Finned, | 91 Wate L
2N33%0 5 2352 7/~ BCl49 36 BFY2l  8/6 NKT216 7/6 ZTX304 6/6 | Finned. For TO-I8, 1/-Finned. | 0.3 waer 13
2N3391  4/- 25503 5/6 BCIS2  3/6 BFY24 9/- -NKT2l7 8/6 ZTX500 4/6 TORS 0'3 Watt /6
2N3391A 6/~ 3NB3 8/~ BCI54 8/6 BFY29 10/~ NKT219 6- zTx501 S | RESISTO ISTORS
2N3392 3/6 3INI28 14— BCIS7 4/~ BFY30 10/~ NKT223 5/6 ZTX502 5/~ | Carbon Film THERM
2N3393 31— 3NI40 15/6 BCISB  3/6 BFY4l 10/~ NKT224 S- ZTX503 5/ wate 5%, 3d. RSI(STC)  15/6
2N3394 3/~ 3INI4I 1476 BCIS9 4/~ BFY43 12/6 NKT225 4/6 ZTX504 12/6 wate 59, 4d. K151 (1) 2/6
0,
Post & Packing 2/- per order. Europe 5/-. Commonwealth (Air) 13/~ Minimum. Ji‘x:::,g :::: ;C,J,Z?j Th":z;/:(qr, also in
Send 6d. stamp for price list. 2 watt 0%, 1/3 stock. Please enquire.
Send I/ for our New Comprehensive GlllERS WELGOME
Tel. 01-452 0161/2/3 A MARSHALL & SON 1.C. anéSemwonduczorpncehs((24pazes) MON-FRI 9-5.30
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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DOOR INTERCOM

Know who ia calling and speak
to them without leaving bed,
or chair. Outfit comprises
microphone with call push
button, connectors and mastzr
intercom. Simply plugs to-

gether. Originally sold at £10.
Rpecial snip prive 49/6, pluxs
3/6 postage.

Be first this year!
SEED AND PLANT
RAISING

R0il heating wire amd trans-
former. Suitable for standard
size gnrden frame.
Post and ins. 3/6.

12v EXTRACTOR

FAN BY DELCO

Ideal to make heater for
Caravan, Car or Boat, 8
Bladed 5in  diameter fan
insite heavy duty cvlinder
with 3 point fixing flange.
5pin  dianeter fixing hole.

HAPPY FISH

)

RESETTABLE FUSE

How long does it take you to renew a fuse? Time yourself
when next one blows. Then reckoning your tine at £1 per
hour see how quickly onr resettable fuse (auto circuit
hreaker) will pay for itself. Price only #1 each or £11 per
dozen, specify 10 or 13A—shinply fit in place of switch.

VARIAC CONTROLLERS

standard  size 1}

locking washer and nut.

W ith these yau can vary the voltage applied to your circuil from zero to full
maine without generating unduc heat. One obvious application therefore ls to
dit lighting. We offer a range of theee, ex-equipment hut little used and in
every way as good as new. Any not so, willbe exchanged or cash refunded.
24 £4.19.6. 5A £7.19.6. 8.4 212.19.6. 10A 215,18.8.

STANDARD WAFER SWITéH ES

\\'ufer-sih'erﬁlu(ed S-amp
contaet, standard  lin spimlle 2in long—with

EXTRACTOR FAN

Cleans the air at the rate of
10,000 cu ft per hour. At
the pull of a cord it ex-
tracts grease, grime and
cooking emells before they
dirty decorations. Suitable
for  kitchens, bathrooms,
factories, changing rooms,
ete. It's so qulet it can
hardly "be heard. Compact,
5)in casing with 6} In fan
blades. Suituble wherever it Is necessary to
move air fast. Kit comprises niotor, fan blades,
sheet steel casing, pull switch. Mains connector,
and fixing brackets, 88/8 plus 6/6 post and Ins.

MULTI-SPEED MOTOR

Replacement in many well-known food inixers.
Six speeds are available 500, 850 and 1,100 r.p.m.
from either or both of the nylon sockets (where
the beaters of the food mlxers’ normally go) and

8,000, 12,000 and 15,600 r.p.m. (ideal polishing
speeds) from the maln drive shaft. This drive
shaft is }in diameter and approximately lin
long. A further point about this motor la that
being 230/240V a.c.—d.c. series wound ita speed
may be further controlled with the use of our
Thyristor controller. This ia a very powerful
and useful motor size approx. 2ln diameter X
3in long, malns 230/240V. Price 17/8 plus 4/6
p. & Ins. 12 or more poat free.

MAINS OPERATED CONTACTOR
220/240V 60 cycle solenold
with laminated core so very
silent in operation. Closes 4

Length approa. 8iin. Exceptional bargain 27/6
and lively indoor Plants have
LU ROWTH'’ lighting which

plus 3/8 post and insurance.
gh'ea_ U.V, and other rays essential
to healthy flora & fauna—Special Trial Offer.

gin UV, tube complete with choke, starter tube,
connections and spring clips—all you need incl.

wiring diagram. 39/6 plus 4/6 post & ins.

12V 1jamp POWER PACK

Comprises double wound maina transforner
with full wave rectifier and 2000 mfd
smouthing. 27/8 plue 4/6 p. & p.

2:kW FAN HEATER
pusition awitching to

(1}1kW), awitch centrat
blows cold for summer cooling

idjustable  thermostat acts
as auto control and safety cut-
out. Complete kit 23.15.0.
J*ost sl ins. 7/6.

1 poie 86 66 686 66 66 66 686 66 66
2 poies /6 66 66 66 66 68 66 10/8 10/8
3 poles 66 66 6/6 66 10/8 10/6 10/6 14/6 14/8
4 poles 6/¢ 86 66 10/6 10/6 10/6 10/6 18/6 18/6
b poles 86 68 10/8 10/6 14/8 14/8 14/6 22/8 22/6
6 poles 6/6 10/6 10/6 10/86 14/6 14/6 14/8 26/B 28/6
7 poles 10/6 10/6 10/6 14/6 18/8 18/86 18/6 30/ 30/6
8 poles 10/6 10/6 10/6 14/6 18/8 18/6 18/ 34/6 34/8
9 poles 10/6 10/6 14/8 14/6 22/8 22/8 22/6 38/6 38/6
10 poles 10/6 10/8 14/6 18/6 £2/8 22/8 2276 42/8 42/6
11 poles 10/6 14/6 14/8 18/6 £6/8 26/6 28/6 46/6 46/6
12 poles 10/6 14/6 14/8 18/6 26/6 26/8 26/6 50/6 50/
STEREO SIX

THE FULL-FI

——

switch. Price is #8,19.8 plus 7/6 post and insurance.

produce.
cablnet

The amplifier
sensation of the year
You will be amazed at the
fullness of reproduction and
at the added qualities your
records or tuner will re-

Built into metal
elegantly
and teak finished to blend

with modern furnishings, this amplifier uses an
integrated solidl state circuit with an output power of 8 watts R.M.8. split
over the twe channels. The aniplifier 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 pick-up.
controls include *“treble 1ift and cut'’, “'balance’’ and separate mains on/ofl

styled .

Other

clrcults each rated at 10A.
Extremely well made by a
German Electrical Company.
Overall size 2} ° = 2in.
19/6 each.
CORONET CAMERA

at afraction of maker's price. 19/6 plus P. & P. 2/8
plus this FREE ever-ready
drop-front case and shoulder
strap. British made with
precision  auto-focus  lens.
Perfect pictures in colour and
B, & W. 12 pictures on
Kodak 127 film, Extremely
strong and robust. 14 days’
free trial. We guarantee to
return your money in full if
rou can't take perfect pictures

Where postage is not stated then orders pver
Below £5 add 2/9. 8. AE.

with engnirfes pleasc.

£3 are post frec.

ELECTRONICS (CROYDOIN) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH

Also 102/3 Tamworth Road, Croydon

NEW RANGE U.H.F. TV AERIALS

All U.H.F. aerials now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arrays, 7 element, 45 -3
11 element, 52,6: 14 element, 60,-; 18 element, 70 '-.
Wall Mounting with Cranked Arm, 7
element, 63,-: 11 element, 75,3 14 element, 82 6;
18 element, 90 -. Chimney Mounting Array~
Complete, 7 element, 80,-; 11 element, 87,65 14
element, 95,-; 18 element, 105, -. Complete assembly
instructlons with every aerial. ILow Loss Co-
axlal Cable, 18 yd. King Teleboosters—

bgear U.H.F. Boosters from 75 -. Belling Lee
“Concord ™ all Band V.H.F. UH.F, mains
operated pre-amp £7,10.0, State clearlv channel
number required on all orders. p.p- Aerials 8 -
Accessories 3, C.W.0. or C.O.D.

BBC. ITV. FM AERIALS

B.B.C. (Band 1), Loft, 25 -.
Wall §,D, 32,6, "H" array, 60 '~.
I.T.V. (Band 3). 5 element
lofr array, 45,-. 7 element, 33,~,
Wall mounting 5 element, 63,-.
Combined BBC ITV loft 1 + 5,
L 33 - 1+ 7,67/6. Wall mounting
1 + 5,776, Chimney mounting
1+ 5, 90-. Pre-amps from 75 -,

Combinced BBCIITY
BBC2 Aerials. 14549,
80/~ 1 +°5+ 14,90 -, L'+ 7 +
14, 100,-, Available loft only.

.M, Radlo Loft S, D, 19,6. * H ", 38 6. 3 element
array, 37,6, Standard co-axial cable, 1 - yd. Coax
plugs, 1'8. Outlet boxes, 6 -. Diplexer crossover
boxes, 17/6, p.p. Aerials, 8 -; accessorles, 3.
C.W.0, or C.0.D. (min, C.0.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

NEwW! HANDY!

storage

TIDY!

multi-drawer
1-N-T-E-R-L-O-C-K-1-N-G

£1.5.0

Solve your commubica-
tlon problems with this

IN ITS
PLACE!

Newest, neatest system ever devised for storing
small parts and components: resistors, capaci-
tors, 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 walil, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (5ins <2lins  2iins)
Usually 2/6 each, OUR PRICE: 24/- DOZEN
DOUBLE UNITS (Sins “44ins < 2{ins)
Usually 4/6 each, OUR PRICE: 40/- DOZEN

PLUS QUANTITY DISCOUNTS!
Order £5and over DEDUCT I/- in the £
Orders £10 and over DEDUCT 1/6in the £
Orders £20 and over DEDUCT 2/-in the £

PACKING/POSTAGE;CARRIAGE: Add 6/- to
all orders under £3 Orders £3 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES

{Dept. PEI2) 31 ALBERT RD.
HENDON, LONDON,NW4

4-Station Transistor Intercom eystem (1 master and
$ Subs), in de-luxe plastic cabinets for desk or wall
mounting. Calljtall/listen from Master to Subs and
Bubs to Master. Ideally suitable for Business, Sur-
gery, 8chools, Hospital, Office and Home. Operates
on ope 9V battery. On/off awlich. Volume control.
Complete with 3 connecting wires each 66{t. and
other accessoriea. P. & P. 7/6.
MAINS INTERCOM
No baiteries—no wirea, Just plug in the mains for
instant two-way, loud and clear communication.

it d volume control with lock system.
RRES U R X S O R ar e

3 Gns

Same as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone, Complete with 66ft. connecting wire.
Battery 2/6. P. & P. 4/6.

Transistor TELEPHONE AMPLIFIER

=] 596

Why not booat’

. Z business  effi-
clency with this incredible De-Luxe Telephone Ampli-
fler. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off awitch. Volume control. Battery 2/6 extra. P. & P.
3/6. Full price rcfunded if not satisfied in 7 days.

WEST LONDOK DIRECT SUPPLIES (PE/12)
169 EENSINGTON HIGH STREET, LONDON, W.8

—
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717

5/~
4/- BAXI3
9/6 BCHI3
BCII5
BCl18
BCi28
_ BCI126
BCI43
_ BCl45
8CI47
8C148
BCi49
BCI69
BCI7I
BCi82L
BCI83L

NKTI27 10/6 NKT263 NKTI2429  ©OC205  9/- 40316 2N709  B/6 2N3707 INI142
NKTI28 10/~ NKT264 4/3 10/6 OC206 15/ 40317 ANTI | 2N3708 INI43
NKTI129 8/6 NKT265 NKTI3329  QOC207 15/ 40319 INTIIA 2N3709 2/ 3NIS2
NKTI35 6/1 NKT270 6/ 3/11 OCP7) 1916 2N743 2N3710 2/3 AAII9
NKTI37 6/1 NKT271 NKTI3429  ORPI2 l0/- 2N744 2N371) AAYII
NKTI41 10/6 NKT272 2/10 3/1) ORPEO  8/— AN9I Y 2N3819 AAY30
NKT142 10/~ NKT273 NKT16229  GOrpsl 8/~ 2N9I4 2N3820 AAZI2
NKTI43 9/6 NKT274 2/10 8/5 ORP63  9/- 2N9I8 2N38B26 6/ AAZI3
NKTI44 8/~ NKT275 3/ NKT20329 ~ pisen  3/9 2N929 2N3866 BAII0
NKTISt 6/- NKT276 3/6 6/8 RASSOBAF 2N930 IN4037 BAIII
NKTI53 6/ NKT279A 2/6 NKT20339 2N113) 2IN4058 BAII2
NKTI54 NKT28! 5/- 6/4 51M INTI32 2N 4059 BALIIS
NKTI6] 6/~ NKT30I 18/~ NKT35219 2484 9/6 2N1302 2N 4060 _ BAI30
NKTI62 6/~ NKT302 12/5 15/9 512 2N 1303 2N406! 4/ BAY3|
NKT163 NKT303 17/6 - /- IN1304 IN4062 BAY38
NKTI64 NKT304 9/i0 2N1305 IN4284

NKTI65 NKT351 10/- 8 2N1306 2N4287

NKT201 NKT352 17/6 2N1307 IN4288 X103
NKT202 NKT367l. — ! %::;gg 2N 4289 BYX36/150
NKT204 NKT36: 3 AN 4290 =

126 NKT205 NKT401 \T,'z':)’:‘“ ';g',o ETNIE BYX36/300
NK 7206 NKT402 Va03A / 2N1711 5/ 2/10
GET 103 NKT208 NKT403 8/- 2N2147 BYX36/600
GETI11 NKT210 NKT404 Z7X107 2N2148 _ 3/9
GETII3 4 NKT2Il 3/9 NKT405 ZTXx108 12/2 2N2160 BYY2l 25/
M) 480 NKT212 NKT406 3/11 ZTX109 2N2369  3/4 BYY23
™Mj481 NKT213 NKT42028/11 ZTX300 IN2369A 3/11 BYY2S
M]490 NKT214 3/5 NKT45( 9/1) ZTx30! 2N2613 776 BYYI42
MJ491 .6 NKT215 NKT452 9/6 ZTX302 3/8 2N2614 4/ 8Y210
MPF 102 NKT216 NKT453  6/6 - ZTX303 IN2646 10/

MPF103 NKT217 NKT603F 4/8 ZTX304 2N2904 8/10

MPF104 NKT218 NKT6I3F 5/2 - ZTX310 2N2904A 9/9

MPF 105 NKT219 NKT654F 4/2 ZTX31] - 2N2905 12/11

NKTII NKT22l 7/~ NKT675 6/8 ZTX312 2N2905A15/1

NKTI2 NKT222 6/ NKT676 5/ ZTX313 212 4 2N2906 8/10

NKT32 NKT223 NKT677F ZTX3i4 2N2906A

NKT42 NKT224 3/10 /- ZTX320

NKT43 NKT225 NKT703 8/ ZTX32)

NKT72 NKT226 NKT713 3/10 ZTX330

NKT73 NKT227 NKT717 5/10 ZTX33!

NKTIOI - NKT228 NKT734 4/11 OCB2 2TX34]

NKT[02 NKT229 NKT736 6/2 ~ ZTX342 2N 3054

NKTI103 NKT231 /- NKT773 3/7 ZTX500 2N3055 15/

NKT104 NKT232 NKT774 6/ ZTX50] 3 / 2N339TA e/-

NKT!05 NKT237 NKTO0I3 6/6 ZT X502 2N3393

NKTI06 NKT238 NKTI0419 ZTX503 3 2N3394

NKT107 NKT239 3/10 ZT X504 2N3402

NKTI08 NKT240 3/10 NKTIO519 ZTX510 3/4 /- 2N3403

NKTI09 NKT241 “3/9 4/5 /- 40250 4/6

NKTI21 NKT242 NKTI10339 - 40309 3/6 /- OA95
NKTI22 NKT243 a7 40310 / 3/6 2 OA200
NKTI123 NKT244 NKT10439 6/ 0A202
NKTI24 NKT245 3/ 5/5 2/4

NKTI25 4/6 NKT26! NKTI2329 2/6 2N3705

NKTI26 NKT262 8/5 ' 373 2N3706 INI4I TD716

2/9 7)- ULTRASONIC TRANSDUCERS

B"g’l%g?‘a;“" transistors . cET Operate at 40kc/s. Can be used for remote centrol systems
bl
2525 100+ 22 o (FE SILICON RECTIFIERS i oo, S
BCI108 25 :-2/3 100, 2 - S - 6/~ 100 - 853 links. Type 1404
| Amp Miniature Moulded Jjunc- > trans-ducers  can
tion Rectifiers. : A KEanEMIK and
MGA I 00 35/- - 30 £ & receive.
2N4871 6/9 P.LY.1-24 25 +100 + 500 + . EREE AhIcach
3 d
Motorola uniiunction 3IF2 28/6 R o8 1R IR A : 3 e O
5+ 5/9 100+ 49 Infra-red devices IN4003 200 19 176 O
:::gg; ;;9 ”g : (Sold only in pairs)
2"3055 IS IN4006 2/10 1/6
/' | N 4007 3/3 2/9
115 watt silicon power Muilard lNTEGRATED CIRCUITS
transistor phototransistor in the event of any I N4000 series Some R.C.A. Linear Types
25 + 13/- 100 + 1)/ going temporarily out of stock we
17/3 100 i 14,9 reserve the right t¢ send higher CA3005 23/6 CA3020 CAJ0288 21/~ CA3043 27/6
voltage types at no extra charge. CA3021 31/ 3 24/6 CA3044 24/-
1000+ and over prices on appli- CA3022 14/6  CA3045 14/6
IRC 20 i/- cation. caros 1673 Catoks 152
) o CA3026 20/— 2
e e Shyristor iy CA3018 16/9 CA3028A 14/9 CA3042 21’9 CA305| 26/9
(similar C1068B1) Fairchild-USA
25 + 6/- 100 + 5/ (AU
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Application Notes for each individual 2/6d. per copy.

111 12-24 25.99 100 + GE IC | Watt Amplifier
2N2926 2/ gL 900 /Buff T o ZENER DIODES GE IC 2 Watt Ampli:jer
= v/ GE I1C 5§ Watt Amplifier
;/L9I47Dual2|7:u16;;: ;,%‘;&‘QV 10% GLASS CASE. GE IC Zero Voltage Switch
NPN Planar transistors Bl (17923 K Flin Flop 152036 5.6 volt 152082 82 volc Plessey 3 Wate Amplifier
25 I8 100 ¢ 16 10/6 10/~ 96 9/ 152039 39 volt 152100 10 volt Mullar{i s
. Data  and  circuits 152043 4.3 volt  I52110 11 volt Mullard GI neral Purpose Amplifier . .
article, S-page, at 2/6. 152047 4.7 volt 152120 12 volt R:marrd Plae bcack Amplnﬁer p s
Article 30 Suggesced 152056 56 volt 152160 16 volt MOS LE Amplifier 7 -
Mllard Plastic Circyits for "Micro- [l 132062 62 volt 152180 18 volt TADI0O Mullard IC Receiver
HV rectifier 800 piv. logic™, at 3/—. 152068 68 v°'t 152270 27 volt INS4 GE Siticon Controlled Switch . .
I amp. (similar BY 100, TOSjto DIL conversion 152075 75 v 152300 30 volt |
) sl%‘eadehrs adaptors at PRICES: _11040 _:/‘/ 25-99 2/9 Data Sheets |/— (SL403A 2/6. 1C10 data not sold separately).
25 + ]’] = cach,

Prices quoted are current at time of going to press E & OE, and may be subject to variation without Address your Order lo:

notice—ltems listed not in current production will be wuhdrawn when stocks advertised are sold.

Semiconductors offered carry full Manufacturers guarantee where applicable. Data sheets will be l S T ELEGTRONIG GOMPONENTS lTD
;upphed on request |/~ per copy. Price breaks apply at 25+ & 100+, Please contact Sales Dept. for Ul .
rice & Aviilability. Terms of Business: Retail Mail orders—cash with order onlty please. Trade:

Nett Monthly AC'(‘:OUI'\[ on receipt of satisfactory references. Despatch: Goods quoted ex stock are 7 COPTFOLD ROAD

normally despatched within one workin g day by first class post. Export orders and enguiries par-

ticularly welcome. Cables LESTROCO BRENTWOOD, Post & Paching aliae 1/ nor ariuriss pac: BRENTWOOD, ESSEX

4/- Europe, 12/~ Commonwealth.
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DISGOSOUND

DJ DISCO-AMP

D.J. DISCO-AMP

Designed specifically for use with discotheques and has many
exclusive features not normally found on P.A. amplifiers. The unit
will be of use to the professional D.J. as well as in clubs and mobile
discotheques.

A complete Pre-fade listen (P.F.L.) cucing monitor section is
featured with separate input for headphones (either stereo or
mono) with an independent volume control for headphone
monitoring, and a P.F.L. switch, so that either turntable can be
monitored for accurate cueing up of records. A mic over-ride
switch is also added which cuts the music volume by half.
Specification: Output power 70 watts R.M.S. 1 db at 8 ohms.
Frequency response: 30-20,000 Hz 3db. Harmonic distortion:
Less than 1% at full output. Signal/noise ratio: Better than —65db.
Inputs: Mic | & 25 mV at 50 K ohms. Turntable 1 & 2 100 mV
at | meg ohm.

50 ohm or 600 ohm mic inputs may be ordered at extra cost.
Size: Front Panel 163in 7in. Cut out 154in 6in. Fuses A.C.
1-S amp (B.S.) mounted on back panel.

PRICE £85.0.0 inc. P. & P.

D.J. 102
DISCOTHEQUE
MIXER
PRE-AMPLIFIER

Consists of a 4 channel mixer each with its own volume control
and a complete P.F.L. monitoring system, Also features a mike
cut down switch. For use with amplifiers having tone controls but
not having the above facilities. Frequency response 20-20,000 Hz

2db. Distortion less than 1°;. Signal to noise ratio better than
—65db. Size 104in x 4in 4in. Self powered.

Price £25.0.0 inc. P. & P.

D.J. 30L PSYCHEDELIC LIGHT
CONTROL UNIT cot oo

3 channel light control unit ) ? - -3
that handles up to 1,000 =

watts per channel. Separate
bass. middle and treble
controls for full frequency
separation.

Completely built and tested

PRICE £37.10.0 inc. P. & P.

For full details of these and all Discosound Products wrile direct to:

DISCOSOUND

122 BALLS POND ROAD, LONDON, N.1. Tel. 01-254 5779

Full moncy back guarantee if returned within 10 days

All Discosound Products are guaranteed for 12 months
Demonstrations given at any time

1008

BI-PAK=LOW GOST 1.G’s

BI-PAK S8emiconductors uow offer you the largeat 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.

|

BI-PAK Price and aqty. prices
Order No. Simular Types to:- Description 1-24 25-99 100 up
BP00 7400N Quad 2-Input NAND GATE 6/8 5/8 4/8
BPO1 7401N Quad 2-Input NAND Gate—OPEN

COLLECTOR 8/8 5/6 4/8
BPO04 7404N HEX INVERTER .. 3 E 8/8 5/8 4/6
BP10 7410N Triple 3-Input NAND GATE 6/6 5/8 4/0
BP20 7420N Dual 4-Input N GATE 6/8 5/8 4/8
BP30 7430N Single 8-Input NAND GATE 0/8 5/8 4/8
BP40 7440N Dua! i-Input BUFFER GATE 6/6 5/8 4/8
BP41 744IN BCD to decimal decoder and NIT

Driver £22/8 20/~ 17/8
BP42 7442N BCD to decimal decode (TTL O/P) .. 22/8 20/- 17/
BP50 7450N Dual 2-Input AND/OR/NOT GATE

—expandable g 8/6 5/8 4/8
BPS3 7463N Single 8-Input AND/OR/NOT

GATE-—expandable . 8/8 5/6 4/8
BP80 7460N Dual 4-Input—expandable .. /8 5/8 4/8
BPT70 7470N 8ingle JX Flip-Flop—edge triggered 9 - 8/ ki
BP72 T472N Single Master 8lave JK Flip-flop .. /- 8/ |
BP73 7473N Dual Master Slave JK Flip-fiop 10/- 9/ 8/8
BP74 7474N Dual D Flip-flop 10/~ 9/ 8/8
BP75 7475N Quad Bistable Latch a 11/- 10/ 9/8
BP768 7476N Dual Master Slave Flip-fiop with

preset and clear .. . 11/ 10/ 9/8
BP83 7483N Four Bit Binary Adder 28/ 22/8 20/-
BP9 7490N BCD Decade Counter 22/8 20/- 17/8
BPO2 7492N Divide by 12 4 Bit binary counter £22/6 20/- 17/8
BP93 7493N Divide by 16 4 Bit binary counter 22/8 20/ 17/8
BP94 7494N Dual Entry 4 Bit 8hift Register 22/8 20/ 17/8
BP95 7495N 4 Bit Up-Down 8hift Reglster 22/8 20/- 17/8
BP98 7496N 5 Bit shift register o 24/ 21 18/

Data is available for the above Series of Integrated circuitsin booklet form, price 2/6.

BRAND NEW. FULL TO MANUFACTURERS’ Price each
SPECIFICATIOR 1-24 25-99 100 up
BP709 Operational Amplifier, dual-in-line 14 pin pack-
age — SN72709 and similar to MIC709 and ZLD709C..  10/6 o/ 8/
This is a bigh performance operational lifler with high imped dlfferential

{nputs and low impedance output.

TTL INTEGRATED CIRCUITS

Manufacturers’ “‘Fall outs”'—out of spec. devices including functional units and part
functional but clasaed as out of spec. from the manufacturers very rigid specifications.
Ideal for learning about I1.C’s and experimental work, on testing, some will be found
perfect.

PAK No. PAK No.
UIC00 5 . T400N 10/ TICT3 5 % TAT3N 10/
vUICco1 5 » T40IN ... 10/ UICT4 5 x 7474N 10/-
UIco2 5 x T402N . 10/ UICTs 5 « T476N 10/~
UIC03 5 x T403N - 1o/~ UIC76 5 x 7476N . 10/
g%gg: 5 ;:8§§ e ig! UICSo 5 x 7480N .. 10/
5 - / : -
UICI0 — 5 x T410N T WA < RREEY orace HE
UIC20 — 5 x 7T420N 10/ " ;
UIC40 5 < T440N 10 UIC86 5 x T486N .10/~
UIC4l = 5 x T441AN 10/~ UIC%0 -~ 5 x 7490N o 100-
vIC42 5 x T442N 10/ TICS2 5 x 7492N ... 10/
VICH0 5 % 7450N . 10/ UIC93 b » 7493N . 10/
VICS1 5> T451IN ... ... 10/- UIC9+4 5+ T404N - 10/-
UIC60 5« T460N ...... 10/- TICHH 5 x T496N 10/-
UIC70 5 x TATON . . 10/- UIC96 5 x T496N ...... 10/
vICT2 5 x 7472N Lo 10/~ UICX1 - 20 = ASST'D 74's.. 30/-

Packs cannot be split but 20 assorted pieces (our mix) is avajlable aa PAK UICX1.
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.

DUAL-IN-LINE LOW PROFILE SOCKETS

14 and 16 lead sockets for use with Dual-in-Line Integrated Circuite.

Price each
Order No. 1-24 25-99 100 up
TSO14 14 pintype. . 718 8/ 5/3
TSO016 16 pin type. . - 0 10/~ 8/8 7/9

RTL FAIRCHILD (US.A) 1.C’s

RTL Micrologic Circuits Qty. prices each

Epoxy case To-5 temp. range 15°C to 55 C] 1-11 12-24  25-99 100 +
1L 900 Buffer . . . 8/ ki 6/8 5/8
pL 914 Dual two-input GATE 8/ ki 6/8 5/8
pL 923 J-K Flip-flop /8 10/ 8/8 9/

0 b a 10,
Full data and citcuits for IC's in Booklet forin price 1/8 each.
LATO3E Linear RF-IF AMPLIFIER a 11/- .. 10/ 8/~ 8/3
PLASTIC CASE To-5 6 lead up to 100 m/cs.

DTL DIGITAL 1.C’s

DTL dual in-line package. Price

Type MCB844P expandable dual 4-input NAND Power Gate . 10/- each
Type MC845P Clocked Flip-flop i . . .. 18/~ each
Type 862 Triple 3 Input NAND/NOR Gate. . 10/- each

FULL DATA SUPPLIED WITH UNIT8

Please send all orders direct to our warehouse and despatch department.

BI-PAK SEMICONDUCTORS
P.O. BOX 6, WARE, HERTS.

Postage and packing add 1/-. Overseas add extra for Airmail. Minimum order
10/-. Cash with order please,
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LINEAR
INTEGRATED
CIRCUITS

BI-PAK MONOLITHIC
AMPLIFIERS
(TO-5 8 lead)

| BPT09C, Operational amp-

lifier, 18/~ each.

BP701C, Operational :nip-

VALUE ALL THE WAY

QUALITY-TESTED PAKS

ADI6I iy
ADI62 »y»r

MATCHED  COMI'LE.
MENTARY PAIRS
OF GERM. POWER
TRANSISTORN.

For mains driven out-
put stages of Amplitlers
and Radio receivera.

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS e sipax unresten

SEMICONDUCTORS
Hatisiction GUARANTEED i Fvery Pak, or oney back.
Pak No.
1! 120 Glass Sub-min, General Puipose Gernanivim Diades . . . . . 10/

- 60 Mixed Germanium Trausistors AF/RF
75 Germanium Gold Bonded Diodes sini. O AD, OA4T .

lifier (with Zener out-
put), 12/8 each OUR LOWEST PRICE 40 Germaniun Tramﬂsmru like 0C81 ACI28 s
RP702¢C, Operatic amp- | OF 12/8 PER PAIR 00 A Sub-tni
lif} ith direct t-
pat, 1876 s < " | TiGR_vowmn SILI- 10
BP501, Wide hand wiphi- Sggol;‘l:\hi\‘g 3'NL\.\.- .
fier, 18/ each. s b b IT] 0 Sil. Plang 1 01 A/200/202 .10/~
s T e x
band amp., 14/- ex NN 22 LedBLgh Vi) !
BP20/C. General purpose | venGo le 6A U1l 30 PNP Silicon Planar Tr.mals_l(ﬁ TO
amplifier (TO-5 8 lead). T Dfjes fUIS 30 PNP-NPN Sil. Transistors OC200
;‘2‘;‘0‘2?\51?' CILGT IR N Pot. Vv 150 Mixed Silicon and Germunium Diodes ... =
1C. Operational Swiplitier l‘:{:’& m“ Iy" \C}'l*-"' 25 NPN Nilicon Planar Transistors TO- sinn. 2N697. ..
with Zener output. 2 = kA Stul Type np to 1000 PIV 106/
Type 701C. ldeal fur P'.E. ety e SR A : B
Projects. §Lead TO-5case. | 9NJ(5H 115 WATT SIL. PNP AF Transistors TO-5 like ACY 17-22 .. 10/
Full data. POWER NPN —— T Ty e (7S L L
OUR PRICE12/8 Eacu | U8 con Rectifiers BYZ13 Type up to 600 PIV 10/
Our price |2/6 each m 1y Transistors like BC108 1o/~
P \TEC QW | SENER DiaDey. O U260 1 Silicon Rectiiers Top-Hat up v 1,000 PIV ... 10/
VOLTAGE RANGE | ;5 30 A.F. termanium alloy Transwstors 26300 Serles & 0C71.. 10/
2-18V, 400wV (DO-7 = = =—
Case) 2/6 ea. 11 W (Top-
Hat) 3/8 ea. 10W (830-10 | .;
IC AMPL'F'ER .‘lt’\lu;) '5 e\‘ - (\](l tully U24 20 Germanium 1 Amp | Rectifiers GJM up (o JOO P
- \5 :0‘:‘?\“] 0"“ (“'1‘ “"‘"d U2 25 300Mc/s NI'N Silicon Transistors 25708, BSV27
narked ate voltage | - LSO — T
~ required. U26 30 Fast ‘%\ntchmx Silicon Dindles like IN914 Micro-min
4 BRAND NE' TEXA/ U28 Experimenters .\ssortment o( lntegratetl Llrcullﬂ, untested.
W 8 < ,
Dilentical encapsulation and | GERM. TRANSISTORS (ates, Flip-Flops, Registers, etc., 8 Assorted Pieces - 20
Tobtow e S om0 | ghe | Goded and Guaranteed  |to0 10 1 amp SCR's T0-5 can up to 600 IV CRS1/25- -600.
and IC308. Each cirewit | T1' 8 2GST1L OCTL | U531 20 il. Planar NPN trans. low nofse Amp 2N3707
incorporates a pre-amp and | T2 8 2G374  0C75
class A.B. Power amp stage 3 N 20 U32 25 Zener diodes 400mW DO7 ease mixed Volts, 3-18. .
capable nf delivering up to 8 R e T
- L Tully 3 13 Plaetic cage 1 amp Silicon rectifiers IN4000 series. .. .. ...
3 watts RMX. Fully tested 8 L3 oG 3
amnd guaranteed.  Supplied # U34 30 8il. PNP alloy trans. TO-5 BCY26, 29802/4 . ..... ... ..
complete with circuit detaily R o N LEON sl 5000
and data. CODED BP.1010. = U35 25 8il. Plunar trane. PNT ]
B I8 » 2N1302
o1 Rv LOWEST = PRICE U6 25 Sil. Planar NPN trans. TO-5 BFY 50/51/52
30/- cach. 10 up 25/- each. AFLIT
Al 10 e%h pack U37 30 sil. alloy trans. $0-2 PNP, 0200 28322
2N2080 NPN SIL. DUAL { U338 20 Fas witching Nil. trans. NPN, 400Mefs 2N 3011
MULLARD LC. TRANS.  CODE DIV §0™ 0 RE Germ. PNP trans. 23 2N1303/5 T0-5
AMPLIFIERS TE;A\\ Our price 5/ 2o
each. 6 5 2N 206
TAA243, Opcr’lhon NP | c————— oD Dual trans. Iem«l T0- 32N2060 ..
lifier, 70/~ each 120 VCB NIXIE DRIVER
TAA264, Linear Al snpti- | TRANSISTOR. S|im. |
1 h. BSXIT & C407. 2N 1803 | L42
aonplifier _'c;lcl'_‘" .l':flmu (le)'l!)}‘r’ gg”'f ‘;2 Code Nf" nientioned nlnhnc are giv s n xllxlule to thillhv of device in
each. To-3 N.P it the Pak. The deviees themselves are normally unmarker
———— 3/ each.
— — NEW LOW PRICE TESTED S.C.R.’s | SIL.RECTS. TEST%D
Sil Arans. suitable for PIV 750mA3A 104 304
e ?:;Eégi'ﬁzga P.E. Organ. Metal TO-18 BA 7 164 ELXY 501/~ 29 4/3 9/8
CIRCU! Eqvt. ZTX300 1/~ each. (TO 3 (TO-66 (TO-48 (TO-4% 100 113 3/3 4/8 15/-
IRCUITS Auy Qty. casc) case)  case) cage) 200 1/9 4/- 4/9 20/
Power  Anplitier, IV each each each each FIV ewh 300 2/3 4/6 6/8 22/
- each. FREE J0 4w lt?/ }0/8 & 20/- 400 2/6 5/8 7/8 25/-
One 10/- Fack of your ‘1)00 g/ ] g;g 110;: gll’s 130 g; 4008 355 g/lg gf“ 370{'
—— e B, ] 2 £ 0
o':’n chollced é;ee with 430 g/ﬂ 9/6 13/3 18/8 .’003 3%/ 1;00 3/8 7/8 11/- 40/
orders values or over. 00  10/8 11/6 15/ IS 35/ 1000 5/- 9/3 12/8 50/
OTHE%&(}gg;-ITHIC = = 800 12/6 14/~ 18/ 30/- 600 80/ 1200 3;5 11;3 155,
NPN DIFFUS
DISDI Nilicon Vnitateral | STLICON PHOTO- TRIACS
switch 10/- each. DUO-DIODE = TYPE |9p POTTED BRIDGE RECTIFIERS. | vpow 24 64 10A
A Silicon Planar, 1 18701 (2N2175) for Tape §gyy 10/ " (TO- (TO-(TO-
lithic  integrated  circuit | Readout, high switching 1 66)  48)
having thyristor electrical ml;l mem'a.\‘;r‘emel;tom{l‘i'- 100 li/f 15/~ 22/8
characteristics, but with an | cators, 50V, 250mwW, & - >
anode gate ad ‘a built-in | OUR PRICE10-EACTI, | TRANSISTOR EQUIVALENTS BOOK. & | 200 106 20/ 28/
- o : . 3 complete cross reference and enuivalent 00 20/ /
Zener” diode  between § 50 OR OVER 8/8 EACH, book for European, American and Japanese VBOM  Blocking volt-
gate and cathode. Fullf FULL DETAILS. Tusive L ; age in either direction.

data and application cir-

cuits available on request. | FET’S
- J L 10/~
MPF105
8ilicon M.
IN2IS  aml  IN218R Perameters _ eq
matched pair 8. Band 9N3819, MPFI102
mixer. Max. overall noise | 5450, 1-u4 8 h
faction 13-70B at 3,000m/cs | 55 00 §/3 m;./ 100 g
Brand new and boxed. §/6 each. Coded FE19.
Clearance I'rice 8/~ pair. Iull data sent. TO-72
ease.
TR CADMIUM CELLS
MULLARD ORPIZ2 8/8

AFL17  transistors. large
can 4 lead type. Leads
cut short but still usable,
rcal value at 15 for 10/,

KING
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Transistors, Exclusive to BI-PAK.15/- each.

————
LUCAS 35A SIL, RECTS,

Brande. 400 PIV.
;l;{ggngucmcum Sp?cial Price, stud type,
Packed  with scniconductors  and  com- | A¥ing lead, 22/8 each.
ponents, 10 boards give o guaranteed JUN
30 trans and 30 (|I0(l€! Our price 10 boanls O _ch'?l .
10/-. Plus 2/~ P. & | UT46. Eqvt. 2N264t,

Eqvt. TIS43. BEN3000

5/8 each, 2599 5/-.
PLEASE NOTE. To avoil any further | J00UP4
Increased Postul Charges to our Customers NPN SILICON PLANAR
and enable us to keep our "By Return Poatil BC107/8/9, 2/- each;

BerVice which is second to none, we have 50-99, x/io 100 up,
re-organised and streamlined our Despatch 1/8 each; 1,000 off,
Order Department and we now request you 1/8 each. Fully tested

to send all your orders together with your
remittance, direct to our Warehouse and
Despatch  Department, postal address:
BI-PAK  SEMICONDUCTORS, Despatch
Dept., P.0. BOX 6, WARE, HERTS. Postage
and pﬂckmg atill 1/~ per order. Minimum

and coded TO-18 case.

—
SILICON HIGH VOL-
TAGE RECTIFIERS
10-Amp  3-K.V. (3000
P.LV.) Stud Type with

order 10/ Flying Leads, 18/- each.

3
20
16
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Matched Trane. OC44/45/51/81D .
Red 8pot AF Trans. PNP
White Spot RF Trans. PNP .
Silicon Recte. 3 A 100-400 P1V
10 A Silicon Rects. 100 P1V
OC1 140 Yrans, NPN Switching
12 A BCR 100 P1V o
Hil. Trans. 28303 PN ]
200 Mec/n Sil. Trans. NPN B8Y26/27
Zener Diodes 1W 33V 62, Tol. .
High Current Trans. 0042 qut
Power Transistors 1 0C26 1 0C35
Silicon Rects, 400 PIV 25BmA .
0C75 Transistora
Power Trans. 0C20 100V
0A202 8il. Diodes Sub-m:
Low Noise Trana. NPN 2N92¢ 1
8il. Trans. NPN VCB 100 £T86
OAB81 Diodes .
0C72 Transistors
0OC77 Transistors . .
8il. Recta. 400 PIV 50t
GET884 Trans. Eqvt. 0C 44
GET883 Trans. Eqvt. 0C45.
2N708 Nil. Trans. 300Mc/s NPN .
GT31 LF Low Noise Germ Truns.
IN914 Bil. Diodea 75 PIV 76mA ...

0A95 Germ. Diodes Bub- IN
NPN Germ. Trans. NKT773 Eq\
0C22 Power Trans. (Germ.
0C25 Power Trans. {ierm.
AC128 Trans. PNI* High Gain
AC127/128 Comip. pair PNP/NP'N
2N1307 PNP $witching Trans. ... ...
CG62H Germ. Diodes Eqvt. 0A7]
AF116 Type Trans.
Assorted Gerin. Diodes Marked ..
AC126 Germi. PNP Trans.
Silicon Rects. 100 PIV 750maA ...
AF117 Trans. ..
0C81 Type Trans.
0OC171 Trans.
2N2926 Sil. Epoxy Tmn!
OC71 Type Trana. ..., ..
28701 Sil. Trans. Texas .
10 A 600 P1V §il. Rects. 18451
BC108 8il. NPN High Gain Trans.
2N910 NPN 8il. Trans. VCB 100 .
1000 PIV Sil. Rect. 15 A R53310 AF
BSY954 Bl Trans. NPN 200Mc/s ..
0C200 Bil. Trans.
GETB880 Low Noise G
AF139 PNP High Frey. Trans. .
NPN Trane. 1 8ST141 & 28T140
Madt's 2 MAT100 & 2MATI20 .
Madt's 2 MATI01 & 1 MATI2] .
OC44 Germ. Trans. AF .....
AC127 NPN Germ. Trans,
2N3908 Bil. PNP Trans. Moturo a
8il, Power Rects. BYZ13 .
ail, Power Trans. NPN
TK201A... ...
2N1132 PNP Epitaxial Planar Sil.
2N697 Epitaxial Planar Trans. §
Germ. Power Trans. Eqvt. OC16
Unifunction Trans. 2N2646
8il. Trana. 200Mc/a 60Veh ZT83/84 .
NKT Trans. AF, RI*. VHF. Coded +

IOO\ILIM

Hectn ............
Trans. Mixed,

SEMICONDUCTORS FOR *“P.E.”” 50 -- 50AMP.

TYPE EACH  TYPE EACH
2N1613 4/6  INOI4 1/-
2N3055 12/6  0A200 1/~
2N3703 3/- BFY51 3/8
2N3704 36 BYZI3 48
2N3707 3/9 40362 14/~
aN3819 8- 2V 1iWZener 3/8
GIRO No. 388-7006

° ® 0,
* 63A
High Street
WARE
3“ \ Herts.

BI-PAK CURRANTEE SATSRCTION IR MONEY BACK

BI-PAK(
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KINETIC LIGHTING EFFECTS

The DABAR range of Kinetic Lighting Effects encompass a wide range
of sophisticated colour pulsing and blending units, designed for
discotheques, dance halls, restaurants, shop-window displays, etc.
Basically 3 facilities are available: A sound to light Psychodelic lighting
unit or colour organ. This unit connects directly into an amplifier
output or across loudspeakers (with negligible loading effect) and
converts the audio frequency signals into a 3-colour light display;
the colour depending on the frequency of the signal and the intensity
of the light on the loudness of the audio source. Secondly a background
control providing a variable minimum ambient lighting level if required
and thirdly a colour blender providing a continuously and completely
random slowly changing pattern of lights. This is fully automatic
requiring no audio input and is controlled by 3 speed-control potentio-
meters.
Units are available providing loading of either IkW of lighting per
channel (3kW max per unit) or 3kW per channel (9kW max per unit).
Latest full-wave Triac circuitry is used and radio-frequency interference
filters are fitted in all units,
Case size: [3in> 7inx %in,
Audio Activated Colour organ incorporating background controls.
{kW per channel £50 3kW per channel £88
Colour blender:

-IkW per channel £40 IkW per channel £78

Audio activated colour organ with background controls and colour

IKW per channel £98

blender:
IkW per channel £60

100 WATT. AMPLIFIER

The latest addition to the DABAR range of equipment is a 4 channel
integrated Preamplifier and Power amplifier, delivering a full 100W
r.m.s. into a 4 ohm load. The amplifier has 4 inputs, each with their
own gain control and a further master gain control, treble and bass
control. A unique feature of this amplifier is in it's versatility of uses.
It has been designed to accept plug-in pre-amp cards for each channel
thus covering a wide range of applications. The basic unit is supplied
with 4 input modules of your choice, but further modules may be
purchased at moderate cost, thus enabling, with the minimum of time,
effort and outlay the conversion of any one or all channels to accept an
entirely different input.

Modules available include: P/U cartridges—crystal, ceramic, and
magnetic (equalised R.I.AA); Microphones—30-60(2, 300-60002
and 50k Q2 types. Guitar and two modules for high impedance outputs
from tape, tuner, etc., |00mYV f.e.t. and |V input.

Case size: [3inX7in%%in.

Price complete with 4 modules £109.0.0

Extra modules £5.0.0 each.

Please send 1/ in stamps for full descriptive literature.
TRADE ENQUIRIES WELCOME
Callers by appointment only. Carriage extra.

D A BAR ELECTRONIC PRODUCTS

98a LICHFIELD STREET, WALSALL, STAFFS. WSI 1UZ
Tel.: WALSALL 34365

| MILLION SILICON PLANAR
TRANSISTORS

NPN-PNP PLASTIC AND METAL CAN
TYPES

Clearance of manufacturers’ seconds, selected in types and guaranteed
no open or short circuit units. {deal cheap transistors for radio
enthusiasts, manufacturers, schools and colleges.
TYPE STNI8
Silicon Planar Transistors npn TO-18 Metal Can. Types similar to:
2N706, 2N2220, BSY27-95A, BSX44-76-77.

Price: 500 £9, 1,000 £15
TYPE STPI18
Silicon Planar Transistors pnp TO-18 Metal Can. Types similar to:
BCY70-72, 2N2906-7, 2N241| and BCI86-7. Also used as comple-

mentary to the above npn type device type STNI8.
Price: 500 £9, 1,000 £15

TYPE STNL
Silicon Plastic Epitaxial Planar Transistors TO-92 case. 1.C. 200mA,
300mW medium to high gain, available in npn or pnp and types similar

to:
NPN 2N2926 — 2N2711 — 2N3391 — 2N3707 — 2N3711 — BCI167-8-9.
Price: 500 £7.10.0; 1,000 £13

TYPE STPL
As above but in pnp and similar to types 2N5354-56, 2N4058-2N4061
and 2N3702-3. Also used as complementary to the above npn devices
type STNL.

Price: 500 £7.10.0; 1,000 £13

TYPE STNK .
Silicon Planar Plastic Transistor npn with TO-18 pin circular lead
configuration, |.C. 200mA, 300mw and similar to BC107-8-9, BCI70,
BC173, BC182-184, BC237-8-9 and BC337-8.

Price: 500 £9.10.0; 1,000 £16

When ordering, please state type required, i.e., STNK or STNI8, etc.
All goods Ex-stock sent by return. Cash with order please to:

DIOTRAN SALES
P.O. Box 5, WARE, Herts.
S.A.E. For full list of surplus semiconductors

VALV ES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!
SETS 0o/ Turiod s by oo B el

1ATGT 7/8 | 25U4GT1L6 | DLO2  5/9 | ELG00 12/8 | PCL8Y 7/8 | UAT42 10/3
1HSGT 7/3|30C1L  6/6 | DLO4  8/8| EM34 14/8 | PCL85 9'- | 'BC41 10/6
INGGT 7/8 |30C15 13/~ | DLOG  7/3| EM80 83 | PCL&6 8/3 | UBF80 6/9
5 5/8|30CI7 18/- | DY8G 5/9({ EM8I 8 SL8N TBFRY 6/
1R 9 1 Y8 9| EM81 8/3 | PCL8n 14/8 | UBFR9 8/8
185 4/3|30C1s 13/6 | DY87 5/8 | EM84 /8 | PCL80015/8 | ['CC8S 7/~
1T4 3/~ |30F5 15/6 | EABCR0 88 | EMAT  7/6 | PENA4 8/8 | CC85 78
384 59 |30FLL 129 | EAF42 10/ | E¥ol  7/3 | PEN3GC14/ | UCF80 73
avi 89 | 30FL1214/6 | EBO1  2/3 | EYAs  6/8 ) PFL20011/9 | UCHA2 12/8
BYSGT 6/ | 30FL14 14/- | EBC33 8- |EZ40 8/~ | PL36  9/8
8524C.  7/6|30L1  6/6 | EBC41 10/8 | EZ41 8- | PL81 93
G/30L2 11/9 |30L15 13/- | EBF80 ¢/8| EZ&)  4/8 | PL8IA 10/3
6ALs o3 |30L17 14/9 | EBFS9 @3 | EZ81  4/8 | PL62 8/-
¥ /3 | 50P4  13/- | ECC81 3/8| GZ32  8/8 |PLA3 /6
cAQs 53| 30PI2 1391 ECCS2 419 (234 9/9 |PL8Y /8
6aTc 4/ 30R10 13/~ |ECC8y %/ | KTdl 15/¢ | PL500 13/-
¢BAn  4/g | JOPL1 12/9 | ECC85 5/9| K 9/8
6BEG  4/p | 30PL13 14/6 | ECC80412/- KT66 16/9 | PL508 23/6
#Bys /g |30PL1414/- | ECF80 6/ | LN320 14/6 | PM54 7/
605G 4jp | 3OLOGT 8/9 | ECF82 /- | N78 17/6 | PX25 29/8
4CDGG 99 | 36W4  4/8| ECHS5 €/-|T6L 10/~ PY32 10/-
GFLt | gy |35Z4GT 5/~ ECH42 12/9) PABCS) 7/~ ryss 10/-
6F23  13/9 | 190B2 13/8 | ECHS1 6/8 | DC8A 10/3 | PY81  5/3
6F25 126 | 807 9- | ECH83 8/3 | PC88 10/3 |PY82 53
GKeG g | 0003 1278 | ECHSY 7/8 | PCO; 8!8 | PYI
oG a/a AC/vP215/6 | ECL80 7/~ |PCo7 8/ |PY84 88
S s’a AZ31  9/6 | ECL&2 6/8|PC00  7/8 | PY800 7/8
oG e/e B34y 13- | ECL&G 8/~ | PCC84 6/ | PYS0) /8
"6GT 8/8 | g7o9  19/6 | EF37A 6/6 PCC85 8- | R10  6/8
6X4 4'9 | CCH35 13/8 | EF39  4/8 | PCC8S 9/~ | R20 12/~

6X50T 5/8 | CL33 18/8 | EF41 11/8 [ PCC39  9/8 | RU2150A

10F18  7/-| CYsl 6/8| EF80  4/8 | PCC189 8/ 12/8
10P13 12/~ [ pACs2 7/3 | EF&  6/8 | PCC80513/- | 1'23 13/-
12ABK 48/~ | DAF9 8;3 | PCF80 8/8 | U26 12/-
12AT7 DA 5 5/3 | PCFé2  6/8 | U47 13/8
12406 2/9 | PCF86  9/8 | U4Y 12/~

12AU7 4/8 | DF91  3/- | EF183 5/8 | PCF80013/8 | U7 4/9
12AX7 4/8 | DFo¢  7/3 | EF184 6/8 | PCF801 6/9 | Ulel 12/8
12K8CGT 7/3 | DH77  4/8 | EH90  8/8 | PCF802 /- | U193 8/8
19BGGG17/6 | DK32  7/8 | EL33  9/8 | PCF80513/8 | U251 14/8
20F2 13/6 | DKl 59 |EL34 9/8 | PCF80611/3 | U301 10,6
20P3 11/8 | DK92 88| EL41 11/- | PCF80814/~| U320 14/8
20P4 18/6 | DK9G 7/3 | EL8: 49| PCLS2 7/3 | U801 19/8 2
SGLGGT 5/- | DL35  5- | EL90 53| PCL83 12/~ [ UABCE0 6/8 | OCI70 48

READERS RADIO (P.E.)

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441

Postage on 1 valve 9d. extra. On 2 vaives or more, postage 6d. per
valve extra. Any Parcel Insured against Damage in Trapsit 6d. extra.
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KONTAKT 60

FOR INACCESSIBLE CONTACTS—More
than just a cleaner. KONTAKT 60
guarantees perfect cleaning of
contacts chemically in accordance
T . with today’s technology.

KONTAKT offers the following ad-

vantages:—

I. Dissolves oxides and sulphides
the safe way without attacking
contact substances.

2. Contains carefully selected sol-
vents which do not attack plastics
whereas they do dissolve re-

SCi sinified contact greases and dirt.

3. Contains no silicone.

4. Containsalightlubricantinarder
to avoid the contact paths being
corroded.

5. Prevents  further oxidation
setting in.

6. Prevents “‘creep” currents.

Because of these outstanding properties

KONTAKT 60 is one of the best and

most popular contact cleansing agents
in the world.

Users include: Rolls Royce Ltd., C.E.G.B., South of Scotland
Electricity Board, Trinity House Workshops, Kolster Brandes,
Mullard, Plessey Cos., etc.

OTHER KONTAKT PRODUCTS ARE:

70 Protective Lacquer 80 Special Siliconized Polish

72 Insulating Spray 100 Antistatic Agent For Plastics
75 Cold Spray For Fault Location 101 Dehydration Fluid

Write for full details of above complete range of Kontakt products to:

SPECIAL PRODUCTS DISTRIBUTORS LIMITED

81 Piccadilly, London, W.I 01-629 9556

Das spesielie

Reinigungemi®® 5

o+ Kontokte

unzugénglih®

for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux

SOLDER required.
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,
COPPER BIT WEAR. ESSENTIAL FOR
Economically packed for soldering small components

AP general electrical | and thin wires. High tin
F< > and electronic content, low
“Ca¥ soldering. 75 ft. melting point,

1 18 gauge on y 60/40 alloy, 170 ft.

£ E plastic reel. * 22 gauge on

s“ln 7 Recommended ' Dblastic reel.
[ retail price 15/- Recommended

' 7 e#, retail price 15/-
=

A RANGE OF INVALUABLE FOR STRIPPING
SOLDERS IN HANDY FLEX. THE NEW AUTOMATIC
DISPENSERS. OPENING BIB WIRE STRIPPER
/ AND CUTTER, easily
- adjustable for ali
REF. ALLOY SWG h ( standard
diameters. Plastic
s?zts COACRNRL S covered handles
G- govbit 18 3 - can qlso be used
“é‘l;;’ o as wire cutter.

Recommended

15 60/40 22 4j-* -
/ d retail price 8/6

*Recommended Price

From Electrical and Hardware shops. If unobtainahie, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

&
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If you're atelecommunications

man and match up

. tothe qualifications below
cut yourself into a slice of

Britain's future |

Radio !
Technician |

in the fast-growing world of
Air Traffic Control

Please send me an application form and
details of how I can join the fascinating world of
Air Traffic Control Telecommunications

Name

Address

1 PET/E2
Not applicable to residents outside the United'Kingdom
To: A J Edwards, C Eng, MIEE,
The Adelphi, Room 705, John Adam Street,

London WC2N 6BQ,
marking your envelope ‘Recruitment’

i NN NN BN FEERS SR

Sending this coupon could be your first step to
ajobthat’s growinginimportance every year,

The National Air Traffic Control Service needs
Radio Technicians to install and maintain the vital
electronic aids that help control Britain's
ever-increasing air traffic

This is the kind of work that requires notonly highly
specialised technical skills but also a well developed
sense of responsibility. and candidates must be
prepared to undergo arigorous selection process.
Those who succeed are assured a steadily developing
career of unusual interest and challenge. Starting

salary varies from £1044 (at19) to £1373 (at 25 or
over): scale maximum £1590 (higher rates at
Heathrow). There is a good annual leave allowance
and anon-contributory pension for established staff.
You must be 19 or over, with at least one year’s
practical experience in telecommunications,
('ONC’or'C and G qualifications preferred).

NATCS

National Air Traffic Control Service
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RATES: 1/6 per word (minimum 12 words).
Advertisement Manager, Practical Electronics’’ |PC MAGAZINES LTD,, Fle

Box No. 1/6 extra.

onics Classified Advertisements

Advertisements must be prepaid and addressed to Classified
stway House, Farringdon Street, London, E.C.4

MISCELLANEOUS

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 2 YLEARNING' MACHINE—imagine
one of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE AMAZED! if REALLY
UNUSUAL projects interest 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 3/-for your list—NOW

BOFFIN PROJECTS
4 CUNLIFFE RD.. STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON
and presented on TV

BIG BARGAIN PARCEL 13/-
POST PAID
Containing multi-contact_ relay, transistors,
resistors (some high stab), rectifiers, diodes,
capacitors, pots, knobs, etc.

4 WATT GRAM AMPS.

Volume and tone controls, mains operatci)osn,
30) output, new and boxed POST
72/6 735

Callers welcome

SALOP ELECTRONICS
23 Wyle Cop

Shrewsbury, Shropshire S.A.E.forlists

GARRARD RECORD PLAYER UNITS
The Garrard 2025TC with (GCS3I6) Cart-
ridge for Stereo or Mono Records, com-

plete with Plinth and Top Cover.

only £15 plus 10 6 post and packing
Also available: Garrard SP25 Mk. 1IC with GP93/1
Cartridge, £22. Garrard 3000 with GP104 Cartridge,
£18. Also manufacturers of HI-FI amplifiers and
car radios.
SUNDERLAND ELECTRICS LTD.
48 Princess Street, Manchester Ml 6HR
Tel, 061-236 3652

MISCELLANEOUS (continued)

MISCELLANEOUS (continued)

NOW FULL SIZE

18 ELEMENT T/V AERIAL

YO GIVE BETTER PICTURES

FOR P.P.
ONLY 39/‘ I + 6/10
WHAT A FANTASTIC BUY, SAVE
MONEY AND DO - IT-YOURSELF.
RECEIVES 8BCl, BBC2 and ITV ON
UHF 625 CHANNELS, COLOUR AND
BLACK/ WHITE.

Yes a full size 18 clement Acrial to give better and

clearer reception. ldcal for the Do-it-Yoursclf

person, casy to fit. Can be used inside or out.

Complete with bracket and instructions. Oniy 39'11
+ 6/10 P.P. Money back guarantec.

IMPERIAL TRADING

Dept. P.E., 45 Arkwright St., Nottingham

—TOP TRANSISTORS—

ACY22 1/9 oc72 19 2IN2926 1/9
BFY51 1/9 0C200 1/9 2N3702 /9
BFYS52 1/9 ocaol 1/9 2N3703 1/9
BSY27 1/9 0cC202 1/9 2N3705 1/9
oc45 /9 ZTX3001/9 2N3706 1/9
oc71 /9 2IN706 19 2N3708 1/9

All the above types are available at 6 for £l.
Brand New. Individually Tested, unmarked,
but guaranteed to be within their correct
specification, or money refunded.

ANTEX SOLDER IRON
A lightweight iron with a 15 watt nickel
plated bit. Designed to enable you to weld
reliable joints accurately. Model CN240volts.
Special low price. Act Now, Only 29/11.
MONEY BACK GUARANTEE. P.&P.l/-

J. M. KING (K)
17 Buckridge, Portpool Lane, London, E.C.1

MUSICAL MIRACLES! Drum, Cymbals, Waa-
waa and Fuzz wmodules, New unique effects
units, Pereussion, ete, Good waa-waa kits 49/-.
Famous * Mister Bassman” bass pedal unit,
Also bargan components list of reed switches,
ate. Send 8,A.E. NOW! D.EW. LTD, 254
Ringwood Road, Ferndown, Dorset.

ENAMELLED COPPER WIRE

SW.G Per 31b reel Per 11b reel
18-22 11/3 16/6
23-30 11/9 17/¢
31-35 12/3 18/6
36-40 15/~ 24/-
41-44 17/9 29/6

Orders despatched by return of post. Please
add 1/- peritem P. & P. Supplied by: BANNER
TRANSFORMERS, 84 Old Lansdowne Road,
West Didsbury, Manchester, 20. TRADE
ENQUIRIES INVITED.

WATCHES, chronographs, binoculars, transis-
tor radios. Comprehensive and varied selec-
tion. Free illustrated brochure. MARCOT-
MAIL, 120 Sidney Grove, Newcastle.
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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 transmissions will be virtually SECRET since
they won’t be heard by conventional means.
Actualiy 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
fiexible design with quite an AMAZING RANGE—
has obvious applications for HOUSE-TO-HOUSE
USE, SCHOOL PROéECTS. LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.
GET YOURS ! SEND 95/- NOW
TO: *‘BOFFIN PROJECTS’

DEPT, K2010

4 CUNLIFFE ROAD

STONELEIGH, EWELL, SURREY

We stock all those components and materials
required by the home Hi-Fi constructor,
including speaker grille fabrics, BAF wadding,
Peerless speaker kits, Helme Cabinet Kits,
cross-over networks, inductors, etc. Special
offers also available. Send 5 5d. stamps
NOW for your copy of our new fully illustrated
catalogue (catalogue cost refunded against
purchases over 10s.). No callers please, mail-
order ONLY.

“ UDIOSCAN [P

a, PRINCES SQUARE,
HARROGATE, YORKS.

For all your NAMEPLATES, DIALS,

ESCUTCHEONS, INSTRUCTION

TABLETS, PRINTED CIRCUITS, on

metal, plastics, foils, etc., contact the

specialists,. Quotations on request.
RACET DESIGNS

Barnsdale, Nethergate, Westwoodside
oncaster, Yorks.

COMPUTER PANELS AT BARGAIN PRICE.
¥ow hundred left at 5/- each. 8% OU43 or
(G1TA7T5+24  0OAB81. Useful length leads.
C.W.0.1. & P. 6d each. Mail order only.
F. & H. GUY LTD., 80 High Street, Ware,
Herts.

CIRCUIT BOARD ETCHING KITS, full instruc-
tions, 19/6d. C.W.0. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
Herts,

BUILD IT in a DEWBOX guality cabinet
2in x 24in X any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.AE.
for leaflet. ‘Write now—right now,

SCRAP VALVES WANTED. Type TY5
TV6-300, TY6-12504, TY7-6000A.
3000, BEXA1500, 161’13, BW1169, also similar

500,
3-5-

types. ELECTRONIC HEAT €O, 352
Tower Addiscombe Road, Croydon. Tel.
01-654 7172,

CLEARING LABORATORY, scopes, V.T.V.M’s,
V.0.M's, .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 Beeding 236,

TINY TRANSISTOR MODULES, can be used
as multivibrators, histables, monostahles, code
practice oscillators, divide hy two circuits, ete.
with a few additional components to decide
function. Full information with every module.
Price 1. MICROTRONICS, 70a Sydenham
Park Road, London 8.1.26.

PARAPHYSICAL LABORATORY, Downton,
Wilts. Fascinating international magazines.
S.ALE. for list. Parcel 20s.

FOR SALE

ELECTRONIC - ORGAN for sale. Solette
5-octave, 13 stops.  Built-in speakers. Excel-
lent condition. €65. (an deliver. Box No.
32,

SEEN MY CAT? 5,000 items. Mechanical and

Flectrical Gear, and materials. S.A.E. K. R.

WHISTON, Dept. PE, New Mills, Stockport.
MADE ! !

MORSE EASY

FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using ecientifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without translating. You can’t help it, it's as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed,

For details and course C.0.D. ring 8.T.D. 01-660 2896
or send 8d. stamp for explanatory booklet to:

G3HSC (Box 19), 45 GREEN LANE, PURLEY SURREY

NEW CATALOGVE No. 18, containing credit
vouchers value 10/-, now available. Manu-
facturers’ new and surplus electronic and
mechanical components, price 4/6, post free.
ARTHUR SALLIS RADIO CONTROL LTD.,,
28 Gardner Street, Brighton, Sussex.
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WANTED

RECEIVERS AND COMPONENTS

CASH PAID for New Valves. Payment by
return.  WILLOW VALL ELWCTRONICS,
4 The Broadway, anwell. Loudon. W.7.
01-567 5400/2971.

HIGHEST CASH PRIGES for good quality
Tape Recorders. 9.30 to 5.00. Immediate
quotations. Tel. 01-472 2185,

TOP PRICES PAID
for new vaives and components
Write:
KENSINGTON SUPPLIES

(B) 367 Kensington Street
Bradford 8, Yorks.

HI-FI EQUIPMENT

SHURE GOLDRING Cartridges. Post Free. G800,
M44/5/7 27.17.6. M3D £5.5.0. M44E £8.19.6,
M55E £8.19.6. M75K/2 £16.10.0. Garrard
8P25/2 £10.17,6. AP.75 £16.17.6. P. & P, 7/8.
ULTIMATE ELECTRONICS, 33 Achilles
Road, London, N.W.6. Mail Order Only.

SERVICE SHEETS

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 2/-. $.A.K. enquiries. TELRAY,
11 Maudland Bank, Preston.

LARGE SUPPLIER
OF

SERVICE SHEETS
T.Y., RADIO, TRANSISTORS, TAPES, CAR RADIOS

5/« EACH, MANUALS FROM 10/-
PLUS LARGE S.A.E.

(Uncrossed P.O.'s please, original
returned if service sheets notavailable.)

FREE TV FAULT TRACING CHART OR Tv
LIST ON REQUEST WITH ORDER

C. CARANNA
71 BEAUFORT PARK, LONDON, N.W.11
MAIL ORDER ONLY

RADIO TELEVISION, over 3,000 Models,
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6 (01-743 8441).

EDUCATIONAL

HUNDREDS OF TOP PAID JOBS in engineer-
ing await qualified men. Get a certificate
through B.I.LE.T. Home Study—Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etec. Send for helpful
FREE book, B.LE.T., Department 125K,
Aldermaston Court, Reading, RG7 4PF,

A.MS8.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, Electronies,
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.

COLOUR TV SERVICING

Be ready for the coming Colour TV boom.
Learn the techniques of servicing colour TV
sets through new home-study courses
specially prepared for the practical Tv
engineer technician, and approved by leading
manufacturer. Full details from ICS (D.561),
Intertext House, London, S.W.8, or phone
01-720 1983,
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PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES

Marine Tachometer (May 1970) 5/- ea. Musical
Stave (May 1970) 8/- ea.

Waa-Waa pedal Vol. 4 No. 7 2/9 ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 8/6 ea.

S.A.E.for List. Now available from:- HENRY'S
RADIO LTD., Edgware Road, London, W.2
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 2517

DRY REED INSERTS

y Sl = 3
ST pr—— ¢ i
Overall length 1.85" (Body lengeth 1.17),

Diameter 0.14" to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 12/6d, per
doz.; 75/ per 100; £27.10,0 per 1,000; £250 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
40,42 Portland Road, Worthing, Sussex 0803 34887

NEW MODEL V.H.F. KIT MK2

Our latest Kit, improved design and performance plus
extra Amplifier Stage, receives Aircratt, Amateurs,
Mobile, Radio 2, 3, 4, etc.

This novel little set will give you endless hours of pleasure
and can be built in one evening. Powered by 9 Volt
battery, compiete with easy to follow instructions and
bullt In Jack Socket for use with Earphones or Amplifier,

Only 68/-, P. & P. Free U.K. only
Postal Orders, Cheques t0:
t. P.E.

ept. P.E.
Galleon Trading Co., 25 Avelon Road,
Romford, Essex

RECEIVERS AND COMPONENTS

(continued)

AT EOLJ

Printed circuit boards for Practical Wireless
and Practical Electronics projects from
September, 1970. All boards are roller
tinned, drilled, and have the circuit layout
printed in white. 5.A.E. for list, including
this month’s projects.
*MICROBOARD '— just 1.25 ins. by 0.9 ins.
Holds a single DIL 14 or 16 leads—ideal for
experiments with logic devices. 2/- plus
S.A.E.
L ALBOL ELECTRONIC &
MECHANICAL PRODUCTS LTD.
2 Vine Lane, Tooley Street
London, S.E.1 Tel. 01-407 4214

FULL SPECIFICATION COMPONENTS
Electrolytics 50 uf at 50 volts 1/6 each.
Plessey SL403A I.C. amplifier 44/- each.
Plessey SL702C op. amplifiers 21/- each,
2NI1711 silicon planar transistors 5/6 each.
2N706 3/-; 2N 1305 3/3; BC108 2/3;

2/- p. & p. on orders under £2. Catalogue |/-,

SPECIALIST ELECTRONICS CO.

26 York Road, Crosby, Liverpool L23 5TS

MULLARD CR25 RESISTORS, -4\ o
HS 2:5 5 Tmng 10d each. 47 Q-1M Q. D, &
o1/~ SPRING BELECTRONTCS LTh., 25
Cranley Gardens, Muswell 1111, N.10,

SITUATIONS VACANT

Established 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C S trained man.
Let I CS train YOU for a well-paid post in this expanding field.

ICS 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.

“ % ww

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 S5-valve receiver, transistor portable, signal generator and
multi-meter. All under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of | C S courses in Radio, Television and Electronics will be

sent to you by return mail.

INTERNATIONAL
CCRRESPONDENCE NATIE
S((HOOLS ADDRESS ... __

A WHOLE WORLD
OF KNOWLEDGE
AWAITS You!

Block Capitals Please

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

International Correspondence Schools I
(Dept. 152), Intertext House, Stewarts Road, |

London, S.W.8




RECEIVERS AND COMPONENTS

(continued)

POLYSTYRENE CAPACITORS, 125 or 350V, 150,
180, 330, 390, 560, 680, 820, 1,800, 2,200, 2,700, 5,600,
6,800, 8,200; 125V, 18, 22, 120, 220, 1,200, 1,500,
3,300, 3,900, 0-01, 0-012, 0-015; Paper 100V, 100,
1,000, 2,000, 5,000. 8/- doz. Post 1/6.
COMPUTER PANELS, 5-BC108 diodes 8/- ea. 4 for
10/-. Post 1/6.8.0C76 or 0C72 or 0C42,8-0A10,7/8.
8-0C43 or GET875, 24 OA81, 7/6. 8-0C170 diodes,
etc., 7/8. 2-0C170, 2 GET875 or 4 MDS34, 5-100MFD
12V electrolytics, pot core, etc., 8/-. 10-BSX26.
550MEG silicon npn diodes, etc., 718.
MIXED TRANSISTORS ON PANELS. 60 for 12/8.
100 for 20/-. Panels with capacitors, resistors,
diodes, 6 for 5/-. Air spaced trimmers, 25 and 100pF,
/-, Ceramic 40, 60, 125pF, 6d.
S8EL. RECTIFIER AND VARIABLE RESISTOR in
neat case. Input 15V, output 0-12V at lamp 8f-.
MIDGET RELAYS iinx{inx}in, weigh }oz.
D.P.D.T. carry 2amp at 28V, 700 ohm coil, 10/8.
With base, 12/8 Post free.

.C. METERS 2in and 2iin. 3 aasorted for 21/-.
M.C. Phones and mike, 460hm, 12/6, P. & P. 2f-
untess stated otherwise.

J.W.B. RADIO
75 Hayfield Rd., Salford 6, Lancs.

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152
VALVES BO XED, TESTED & GUARANTEED

EBFBO  3/- pCcce4  3/- PYS8I 3/6
EBFB9 3/6 PCF80 3= PYB2 3/-
ECCB2  3/- PCF82  3/6 PY800  3/6
ECLBO 3/ PCLE2 4/ PY80F  3/6
EF80 /6 PCLE3 4/ Il 446
EFES 3/- PL36 5/~ 30F5 2/6
EY86 4/- PLBI 4- 30P12 4/6
EZ40 46 PL83 4/- 30C15  5/-
EBC4l  4/6 PY33 5/- 50CD6G 716

POST, ONE VALVE 9d. TWO TO SIX 6d,
OVER SIX POST PAID.

DECKS. Garrard TA Mk 11 less cartridge,
88, Decca 4-speed stereo auto change £5.15
(complete)., Balfour  auto change £5.15.
Transistors mixed RF and AF unmarked, un-
tested, 50, 7/6. 28300 and 28320 1/- each,
10/- doz. Baby alarm/intercom, §7/- each.
C.W.0. Decks carriage included otherwise
P. & P.1/6in £, minimum 1/6. ELECTRONIC
SERVICES (CRANLEIGH), Mounthill, Ew-
hurst, Surrey.

SUB-MINIATURE RESISTORS
SMALLER THAN A MATCH HEAD!

Microhm #th Watt 5%. Values from
51 0 to 100K 0 10d. each.
Microhm Metal Glaze Resistors for the

ultimate in D.I.Y. miniaturisation.
Integrated Circuits complete with d:tl|:

N5709A Type 709 Op. Amp. .. /-
PA234 |W Audio Amplifier .. 17/6
PA237 2W Audio Amplifier .. 316
SL402A 2W Audio Amplifier .. 35/-
D40C1 4W Darlington Amplifier .. 13/6
MEL || Photo Darlington Amplifie 9/6
Connectors for D.L.L.i.c.'s .. .. 8-
Transistors:
2IN5172 .. (154 BFXB6 an 6/-
MEO412 .. 3/9 BD124 oo 12

2N4059 .. 3/6 2N3055 L. 4=
RCA40583 Trigger Diode . 0o 5/3
Siticon Rectifiers:
1A 1N4000 Series

50v 00 145 400V R 123
100V a (413 600V 2/4
200V 1/9 8oov 2/10
1,000V 3/4
1-5A PL4000 Series
200V 00 /3 2/6
Bridge Rectifiers:
{A S0V .. 7/6 1A 200V .. 8/-

A 400V 12/6

JEF ELECTRONICS (P.E.12)
York House, !2 York Drive, Grappsenhall
Warrington, Lancs. Mail Order Only
C.W.O. P. & P, I/— per order, Overseas 7/6.

Money back if not satisfied.

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TY components, speakers and
cabinets. Computer panels—long leads, N oT
printed circuits. Transistors, resistors—new and
recovered. State your requirements. S.A.E.
for details MAIL-MART, 6 Eastbourne Road,
Pevensey Bay, Sussex.
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(continued)

BOOKS AND PUBLICATIONS

LOGIG 1.Cs from 2/6 each. Transistors similar
2N706 6/6 day. Recovered from computers,
allgood. Computer Boards with 10 transistors,’
20 diodes; zeners, resistors, capacitors, trithpots.
etc., 3/6 each, 5 for 14/-, 25 for £2.5. Post
paid. S.A.E. list, data. PAWSON, 114
South Street, Armodale, W. Lothian.

SILICON RECTIFIERS 800PIV 500mA, 2/6;
24/- doz.; 400PIV 500m4a 1/-. 0-1uF 500V
d.c., 300V a.c. Dubillier ‘Capacitors, 8/- doz.,
42/- per 100. 100-200-50-16uF 300V, 6/-
each, £3 doz. Acos GP91-35C, 18/-, or 15/-
each in doz. Stereo GP-93-1, 24/6. Co-ax
sockets on isolation panel, 1/3, 12/- doz., 24
per 100. Jack plugs standard, 1/9, 3:5mm
1/3, 12/- doz., £4 per 100. Jack plugs standard,
1/9, 3-5mm 13, 12/- doz., P. & P. 2/- per
order. M. DZIUBAS, 158 Bradshawgate,
Bolton, Lancs.

BRAND NEW ELECTROLYTICS 15/16V
05, 1, 2, 5, 10, 20, 30, 40, 50, 100mF, 9d.
K12 series 5% resistors, Carbon Film W
1Q to 1MQ, 1-5d. Wirewound 5W 15Q
to 156K Q, 10d. Postage 1/-. The C.R. SUPPLY
CO., 127, Chesterfield Rd., Sheffield, 58 ORN.

HIGHEST GAIN low-noise npn, BC169C, hfe=
450-900, mint, branded, 4 for 10/-, U.K. post
paid. List 6d. AMATRONIX LTD., 396
Selsdon Road, South Croydon, surrey,
CR2 ODE.

SPECIAL OFFER

THE FIRST VOLUME ON TRANSISTORS
in a new series entitled
THE

SEMICON INDEX

to be published in conjunction with

AVO LIMITED
will be ready at the end of September
Brochure available

Designed to provide comprehensive tech-
nical data on semiconductors and to be
updated annually, the first volume covers
over 16,000 transistors of international
origin with 18 sections, a cross reference
index, over 600 outline drawings, cv
numbers, equivalents and manufacturers,

Invaluable to all Engineers and Buyers
SECURE YOUR COPY NOW
Send the special pre-publication offer price
of 19/6d + s/6d P. & P. direct to
Functional Publication Services Ltd.

AERIALS 29 Denmark Street, Wokingham, Berks.
(Normal price to be £5.5s.)
==

I

p——

ELECTRICAL Z—

OWN REPAIRS
SIMPLE TO USE

i

ONLY A must for the Do-it-Yourseif and

9‘ ll Professionals.  Tests radios, tele-

visions and electrical wiring, and

+27pp  Mmost components including motors,

2 for 22/6 transformers, diodes, fuses, valve
Post Paid  filements and many others. Com-

plete with instructions, free

batteries, and of course our money back
guarantee. Send now for immediate

delivery.

IMPERIAL TRADING

Dept. P.E., 45 Arkwright St.,, Nottingham

LADDERS

VARNISHED TIMBER from manufacturer.
Lowest prices anywhere: 15 3ft. ext., £5.10;
17f€t.. ext., £5.15; 20ft. ext., £6.5: 21 1ft. ext.,
£7; 24 }ft. ext., £8.2; 29ft. ext., £9.5; 31ift.
ext., £11.2.6; 36ft., triple ext,, £14.10. (arr.
13/6. Free Lists Also aluminium ext. and
loft ladders. Callers welcome. Dept. PEE,
HOME SALES, Baldwin, Road, Stourport,
Worcs. Tel. Stourport 2574.

ELECTRICAL

| %&&“\m

ANYWHERE

BEST EVER 200/240 VOLT * MAINS"
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk. 12D American Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Brilliant 200/240 volt perfor-
mance of all time, Marvellous for Television,
Drills, Power Tools, Mains Lighting, AC
Fluorescent Lighting and all 200/240 volt
Universal AC/DC mains_equipment. Made at
tremendous cost for U.S.A. Govt. by Delco-
Remy. This magnificent machine is unobtain-
able elsewhere. Brand New and Fully Tested.
Only £4.19.6 + 10/6 postage. C.0.D. with
pleasure, refund guarantee. Please send S.AE.
for illustrated details,

Dept. PE, STANFORD ELECTRONICS
Rear Derby Road, North Promenade
Blackpool, Lancashire

AUDIO EFFECTS
5 SHAW LANE, HALIFAX, YORKS.

Buy with confidence and obtain the right results,
Refunds without question if any of our products
fail to give 100°, satisfaction.

AMATEUR BANDS ALL TRANSISTOR

SUPERHET RECEIVER KIT. No fuse, no drilling.
Just fit the components on our printed circuit. Slow
Motion tuning. Siniple IF alignment. Perspex front
panel. Push pull AF amp drives your 8 -15 ohm
speaker. Amp can be used separately. Designed to
accept a BFO esignal. 1'ses Denco plug in coils
2T, 0-5 to 1-54 Mhz 3T. 167 to 5-3 Mhz
4T. 50 to 13 Mhz 5T. 10-5 to 31-5 Mhz
Range 3T normally supplied with kit. Uses 9 Volt
battery. Eaay atep by step instructions. Complete
Kit. 28.10.6 plus 56 P.P. & Jus. Extra ranges
182/- per range.

POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but full wave,
A single variable control gives zero to full power.
Uses latest 15 amp 3kW triac and special triggering
device. Ideal for all types of ligbting, fires, motore,
drills, etc. Complete with box, power socket,
cables, etc. In kit form with easy to fullow instruc-
tions 26.0.6. Ready built 20.4.68 plus 5/6 P. P. & Ina.

REVERBERATION AMPLIFIER, Self contained
transistorised, battery operated. Ap entirely
different approach to  sound reproduction.
Normally, sound reproduction from a single source,
has a flat one dimensional effect, With this unit,
proper sound delay through reverberatlon, tones, are
created with a truly third dimension for concert
ball originality. Two controls adjust volume and
reverberation. Simply plug microphone, guitar,
ete., in, and the output into your ampllfier. Supplied
in a beautiful walnut cabinet 7}in ¥ 3in v 4}in.
£10.4.0, P.P. & Tna. 6/-.

VOX SWITCH. This sound operated switch is ideal
for mobjle TX work, tape recorder gwitchung, etc,
You epeak, it switches. High and medium imp.
inputs. AF take off point. Drives your 12 volt
relay. In kit form with full instructlons 42/6.
Ready built, tested and guaranteed. 69/6 post paid.

METRONOME UNIT, Variable beat. Listen while
you play and keep in time. Easily built, pocket
slze with personal mini earphone. In kit form 2716,
post paid. Ready built in an attractive polythene
case, 87/8 post paid.

MORSE OSCILLATOR. PC board, traneistors, high
stab. components, battery carrier, ear plece. Adjust.
able tone. Just attach your key. Drives phones or
speaker. In kit form 17/ post paid. Ready built
in similar case as above £7/6 post paid.

STRAIGHT FROM THE PRESS. Latest Mullard
manual: Audio Amps, FM tuners, Stereo decoder,
Reﬁ;lver circuits, Hi FI, Tape, etc., etc. 82/8 post
paid.

TEXAS TRANSISTORS. Complementary symmetry.
Driver, NPN, PNP output. The set of three
ONLY 0/8 post patd.  — e set of three
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EB&!D NEW FULLY GUARANTEED TRANSISTORS

ron. NEW LIST © NEW PRICES

2 BPY10 INTEGRATED CIRCUITS
FO[AAZIS  2/61BSXu0 36 L | 124 25+ 1004500+
! 3 j UL9I4 9/9 9/- 8/- 7/3 6/6
3 f UL 12/6 11/9 11/- 10/~ 9/3
. 5; SL40IA  42/6 41/- 40/- 37/6 35/-
- 5 I MCI303  52/6 48/ 45/- 40/- 35/
5. MC1304 55— 50/- 47/6 42/6 37/s
5| PA246 52/6 48/- 45/ 40/- 35/
/
b 5 [nsves  5-JaN3oss 15/-f2N3819 7/
2G301 8/-|BSY954 4/6] Mullard 115 warte Texas F.E.T.
20302 8/-|BsY95 3/ Snlicson Po]wer |25 + g/;
26303 8/-|BY100  3/8 25 + 13/ 00 + 5/3.
2G:306 4/-|BY103  4/8 100 + 11/- 500 + 4/9
20303 8 5-|BY126 3 o) o
2G 30 /- |ACY 2 4/-|BY127 4/
2G371 g 48|BYZ10 8/ 2N2rzg: Planar 2/6 Motorola
2G374- 38|BYZIL  7/- All Colour Unijunction
2G381 38|BYZI2 @/ 25 ?/8 S 25 + 8/9
2G382 BYZI3 4/ o _"': e 100 + 7/6
2G383 BYZI5 20/~ 500 + 6/9
2N 404 BYZ16 12/¢
2N696 GET102 68/-EAF]39 6/-1AFI86 8
FRpEs Mrries ool siemens V.H.F. Multard V.HE
2N 698 MPF102 8/6 25 4 513 255 7,
2N706 / MPF103 ) 100 1 4/6 150+ &
2N7064  2/8/AD162  7/8]|MPF104 7/8 500 + 3/9 500 1 oI
2N707  9/8)AF102 12/6[MPFios 8/- + 5/-
2N708 2/5 AF114  6/8|0a5 3-
2N914 /8lAF115  6'-|0A7 4/ 126 3
2N916  4/8|AFI16  68J0as  2/-|OBIT0 5/- BYMZU,,WJ oo
2N918  7/8|AF117  5-{0410 5 25 +4/3 | amp Plastic
UN916  4/-1AF118 12/8|0a47  g/- 100 + 3/6 35 + 276
2N920  5/-[AF124  6/-|0A70  2/- 100 + 273
2N922 B/8] AF 125 5/-]0A71 P e ] .
2N930  5/-fAF126  4/-[0A73 2/~ 7 6 BYZI3 /
2N1131  8/-1ar127  4/-Joass  2/-|OC) /=1 Mullard 6a 200v
2N1132  6/-fAF1390  68/-|]OA79  g2/- 25 + 5/3 25 + 3/6
2N1303  4/6/AF178  9/6|0A81 2/ 100 + 4/6 100 + 3/2
2N1304 g/— API81  8/8]0AB;  2/6 500 + 2/10
2N1305  Bi-[ArI8;  8/-[OANG 4/
oN1306  §/-|aF23s  8/-[0xvo 2:;[ BYi27 4/-1BC107/8/9 2/6 ea.
2N1307  5/-|AFYI9 22 8[0Ab1 1/8]  Mullard 1000v L.T.T. Planars
2N1308  B/-|AFZ11 12/8]0A95 1/6 I amp Plastic 25 +2/3
2N1309  5/-|AFZ12 1/8 25 + 3/3 100 + 2/—
2N1613  4/8] ASY26 2 100 + 3/- 500 + t/9
SN21a0 13/6] Amy e 76laTi02500m 18]
2N2160 /B A8Y28 B R -loceni 19/6
2N2287 25/ 1a8Y29 81 Muliard Thyristor Mullard Photo
2N2646 10/ 67 500 p.i.v. 6 5a 25 + 1713
N300 78 AU 10 & & e 60 3¢ 10)
SNY 18} 4 100 + 11/-
aNz0o 4/ fBav Az e aeilli 500 + 13/6
oN2926  2/6]BAL10  5,-10AZ238 9,
2N3011  5/-{BAY31L 2/-locie g8 °A1°°/°A1°2' slocas 12/6
2N3053  5/-|BCI07  26[0C1Y 718 ey / Mullard Powenr
2N3064 10/-{BC108  2,6|0C20  19/|| SIL iodes 25+ 1t
2N3055 15/-|BC109  2:8]0C22 9/ 25 + 1/6 100 + 10/~
2N3702  2/6[BCI13  6-{0C23 10/ 100 + 1/3 500 1 8/6
2N3703  2/8|BC116  8/-[0C24 10/ 500 + 1/t
2N3704  3/6|BC118  7/8JOC25 7/8
2N3705  8/8BCi34  7/8]|0C26 5/-loc4z é/-focri 3/
2N3707  8/-[BCl135  6/-|OC28 12/ Mullard Mullard
2N3709  2/8fBC136  7/-{OC29 128 25 + 5/3 25 + 2/3
2N3710  2,6/BC137 8 -l0C35 10 100 + 4/9 100 + 2/~ -
2N3711  2/8|BC138  8:-JoC3s  19/8 500 + 4/3 500 + 1/9
2N3730 10/-|BCY30 58 88“ g,/»
2N3731 12/6[BCY31  8/-]0C32 - ;
2N3794 2/8|BCYZ2 10/-{0C43 8- °C45M ard 3/6|BCY34 T
2N3819  7/-1BCY33  4/-|0C44 4/- o ul e ZMu ar.
2N3820 17/6|BCY34  5-{0C45  8/8 5 + 3/ S + ;/3
UN3823 178]BCY38  6/-[0Ces 58 100 +2/6 100 + 3/9
2N4058 3 8[BCY39 9/8|oC70 2/8 500 + 2/- 500 + 3/6
2N4061  3/-[BCY40  8/8{0CTI 3/~
2N4286 3/-{BCY42  5/-|ocT2 5/-lOC75 5/-11N4001/2/3 1/6
2N4288  3/-[BCY43  5/-|0C73 8/- Mullard I amp 100-300v
2N4289  3/6|BCYi0  4/-[0Cie  g/- 25 + 4/3 5 + 4
2N4200  3/-{BCZ11  7/8|0CT5 5/ 100 + 3/6 [ 100 + 1/2
2N4291  3/-|BC147  3/9|OC76 5/~ 500 + 3/- 500 + 1/-
2N4292  8/-|BC148 %/s oc:g glr
40361  11/-{BCI149 /~{oCT -
40362  12/-|BFi52  8/-}0OC8I 5/- oczMoullard ,oo'v’/“
so0: lowlnries solece” o] 25 0se
25002 10/6| BF195 -| ces: -
25003 9/6[BD124  12/8)0C83 /- Rx :;;g ZENER
25004 lg/e BEN 3000 g/- 8(0:84” 18,/'» “I)DOISVI\DJEJ/
25005 il FR _lociaz T ——— 2
28012 25/-IBFIs4  8/-locios  1o/-JIN4004/5 2/6 BZY88 Range
28013 20/-1BFiss  @/-|ocias  5)-f 400-600v | amp All Voltages
28017 15/-IBF159 12/-|0C140  7/8 25 + 2/- 33y-33v 36
25034  12/6/B1'163  8/-10C141 15/- 100 + 1/9 PR
28036 25/-|BF167  5/-[oCise  a/- 500 + 1/6 ‘ 160 & 20
28320 9/-IBF173  6/-|0CIT0 5/ | mmeemcnn——— 500 £ 119
ss21 6 |BF180 - 7/8l0CITI 8-l N 40067 3/ 1000 + 117
28322 78[Brisi  7/6]0C200 %8 g00_|0noy | e Ay
28323 10/-]1BFX30 6/-|OC201 96 25 + 2/10 4 e
28324 12'6fBFX88 5/-|oC20r 128 100 + 26
28512 9 8[BFY20 12/8{0C203  7/8 500 + 2/3
28701 lxs/e BIY50 :/a 88504 135 !
28702 11/-|BFY51 4/ 05 ) "
28731 8/861BFY52  4/8|0C206 15/ JOCI39 5/-jOCI140 7/6
28732 8/6|BFY53  3/6]0C207 15/ Mullard Mullard
28733 9/8{BFY6+ 8/8|OCri1 1p/8 25 + 4/— 25 + 6/-
AA178  8/6|BLYI0 20/-{ORP12 11, | 100 + 3/3 100 + 5/-
AAY12 5/-|BLY11 22/8/ORP50 8/ | 500 + 3/- 500 + 4/-

PLEASE NOTE MINIMUM ORDER SHOULD BE 10/~
Quantity prices 100+ Phone ©1) 723 NEWCESAUTL\:VMI#ICIEISSTASKNF%V;
g i DEVI . NE .
0401 Ex. 4 All I-chd devices are from LIST 36, SEND TOR FREE COPY
stock at time of going to press. Please TODAY. Discounts 10% on 12 + any
one type,

. , 303 EDGWARE ROAD
! LONDON, w.2
(01) 723 1008/9
o OPEN MON-SAT 9am-6pm THURS 9am-Ipm

add 1/6 post packing to your order, 15% on 25 + any one type.
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who Want_s af£2,000+p.a.
opportunity in the dynamic
new computer industry?

NOT as a PROGRAMMER but an
OPERATOR — No maths and no special

education.

Now for the first time anybody can train outside the computer
industry for a lucrative career as a computer operator, with
actual experience on an Eduputer.

Who created Eduputer? The internationally famous company
Programming Science International. They developed it to the
specific requirements of the massive New York city training
board and its practical results have been one amazing success
story.

We are proud to have been selected as the only commercial
training organisation permitted to use the Eduputer in the U.K.
Thanks to Eduputer, nine out of every ten can learn to
operate the most advanced computers in only four
weeks. Unlike Computer Programming, no special
educational qualifications and no maths required. Just
you and the incredible Eduputer!

Jobs galore! The moment you qualify, our exclusive computer
appointments bureau introduces you to computer users every-
where with good jobs to offer (up to £40 a week full-time, £50
a week as a temporary). More than enough to go round, too—
because 144,000 new operators will be needed over the next
five years alone.

This is your big opportunity to get out of a rut and into the
world’s fastest-growing industry. And remember—LCOT is the
only commercial computer school to have Eduputer. It means a
lot to employers.

Telephone: (01) 437 9906 NOW!

Or post the coupon today for full details FREE and without
obligation.

London Computer Operators Training Centre,
B29,0xford House, 9/15 Oxford Street, London W.1.
Telephone: (01) 437 9906.

127/131 The Piazza, Dept. B29, Piccadilly Plaza, Manchester 1.
Telephone: (061) 236 2935.

Please send me your free iflustrated brochure on exclusive
Eduputer “hands on" training for computer operating.

Name__

Address

Tel.:

1015



G. F. MILWARD I MAIL ORDERS: DRAYTON BASSETT, TAMWORTH, STAFFS.

ELECTRONIC COMPONENTS

Wholesale/Retail :

RESISTORS:
Carbon {/{W
w

3 .. ..
Wirewound, Multitapped
1-3W ..

5-TW

1w ..
PAPER CONDENSERS:
TV types, 500V .. ..
Miniature o0 oo . .
ELECTROLYTIC CONDENSERS:
Mains radio/TV types .. ..
Transistor types .. .. .
Mixed high/low voltage ..
POLYSTYRENE CONDENSERS

SILVER MICA a0 00 00 00
WIRE-WOUND PRE-SET SLIDERS
VOLUME CONTROLS: Double, Mixed

8B.A

N&a
oW o
>>>

V.H.F./F.M, TUNERS: Need ECC85
VEROBOARD: Cutter + 524in x tin Bds.

MULLARD POLYESTER CONDEN‘SERS

NUTS AND BOLTS: Mixed lengths/types

METAL SPEAKER GRILLES: 74in > 3{in

369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

TRANSISTORS:
100 10/« P.N.P. Untested. 50 10/~
100 10/- N.P.N. .. oo 00 oo o0 50 10/-
10 10/- Light sensitive (OCPT1) 00 0o 0o 00 5 10/
20 10/- Light sensitive diodes . 00 10 10/
15 10/~ OC44 Mullard. 1st grade 4 10/-
10 10/- 0C45 Mullard. 1st grade 4 10/
0C22 Mullard. 1st grade 2 10/-
50 10/- 0C25 Mullard. 1st grade 2 " 10/-
100 10/~ 2N378 . 00 .. 4 10/
ASY22 .. .. 5 10/-
10 10/- BY127 Rectifiers 4 10/
20 10/- 1N4007 Rectifiers 4 10/
15 10/ STC3/4200V .. 6 10/-
100 10/ Unmarked 200V 10 10/-
Diodes. OAGB81 40 10/
50 10/- | wIRE:
100 10/ Solid core, insulated .. yards 100 10/-
15 10/- Stranded core, insulated yards 50 10/-
5 10/- | SOLAR CELLS:
Selenium, large. 2 1:;-
small. 3 10/-
1% 10 | coax
100 10/~ Semi air spaced 15 yards .. .. .. .. 10/-
100 10/- CRYSTAL TAPE RECORDER MIKES .. 0o 1 10/
6 10 EARPIECES
[+ No plug . . 6 10/-
2 10/- With 2:5mm plug 4 10/
10/- With 3:5mm plug 00 4 10/~

Staffs. Poslage (minimum) per order 2/

FREE ! FREE ! FREE! ONE PACK EXTRA INCLUDED FREE WITH ORDERS VALUE £5. THREE PACKS EXTRA FOR £10 ORDERS.
G. F. MILWARD, Drayton Bassett, Tamworth,

BATTERY ELIMINATORS

The ideal way of running your TRANSISTCR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, 12v,
18v (single output) 39/6 each, P. & P. 9.
9v + 9v; 6v + 6v; or 41v + 4lv (two separate
outputs) 42/6 each. P. & P. 2/9. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.
R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.I7

gline studios limited

PRINTED CIRCUITS AND PRECISION
PHOTO MECHANICAL REDUCTIONS

Copthorne Road, Felbridge, Surrey
Telephone: East Grinstead 23540 works

Your local component stockist

ast Anglia

AGLE

lectronics

TELERADIO ELECTRONICS

JOIN THE FASCINATING HOBBY OF

RADIO CONTROL. BUILD A SINGLE

CHANNEL SYSTEM FOR ABOUT £12

OR A SOPHISTICATED PROPORTIONAL
SYSTEM FOR £80

Details from the specialists : TELERADIO CO. (P.E.)

325-7 FORE STREET, EDMONTON, N.9

agle St.

PSWICH sws

HI-FI ENTHUSIASTS!

Due to popular demand we now offer a new
Budget Priced 4-Channel Transistorised Sound
Mixer in semi-kit form. Designed for building
into consoles, etc., this kit includes P.C. board
assembled and tested, knobs, potentiometers,
jack sockets, wire solder, etc., plus full
instructions. Only £5.3.6 incl. post.

DISCOSOUND CONTROL SYSTEMS
19 Nilverton Avenue
Sunderland SR2 7TS

Compukit | s
yourself teaching

wir |

TR S8
# _.A‘ i

Times
Accompanied by
instruction book.

Also available Compukit | Deluxe Model and
Patchboard.

Cash with order, or further information, from

a practical

remove the mystery
computers, logic and Boolean algebra.
** Cheap, Quick and Clean . . .
M clear winner on all counts’ says the
oEducational

Ideal as a gift to amateurs, intelligent teenagers, teachers, etc.
Unassembled kit, complete, Type CK1/U £10.10.0 (P. & P. 6/-).
Assembled, fully tested, ready to use, Type CK1/A £§3.5.0 (P. & P. 6/-).

LIMROSE ELECTRONICS (PE), Lymm, Cheshire

LEARN HOW COMPUTERS WORK WITH GOMPUKIT PRI

do-it-
aid designed to
from digital
and,

Supplement.
easy - to - follow

Compukit 2 1.C.

Latest catalogue 1/-
with enclosure plan.

1016

Bensham Manor Road Passage, Thornton Heath, Surrey.

BAKER 12in. MAJOR £9

The remarkable quality and performance
of the “Major” makes possible truly
brilliant and rich sound from a single
loudspeaker. It recreates the entire
musical spectrum from 30 to 14,500 c.p.s.
The unit consists of the latest double
cone, woofer and tweeter Cone together
with a special Baker CERAMIC mag-
net assembly having a flux density of
14,000 gauss and a total flux of 145,000
Maxwells, Bass resonance 40 c.p.s.
For Hi-Fi or P,A. Rated 20 watts.
Voice coils available 3 or 8 or 15 ochms.

Major Module 30-17,000 cps with

tweeter, crossover, baffle
19+ 128in, andinseructions. £l 0.0

Baker Reproducers ttd

01-684-1665

Practical Electronics

December 1970
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In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That's how long it will take you to fill in the coupon below. Mail it to
B.1LE.T. and we'll send you full details and a free book. B.I.LE.T. has
successfully trained rhousands 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.LET. 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?

THEY DID IT—S0 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.

*“A turning point in my career — you have
almost doubled my standard of living.” -
Case History K/662.

**Completing your Course meant going from
a job I detested to a job I love.” — Case
History B/461.

AMSE (Mcech,
Inst. of Engincers
Mecchanical Eng.
Maintenance Eng.
Welding

General Diescl Eng.
Sheet AMetal Work
Eng. Inspection
Eng. Metallurgy

C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
AMILED.

Gen. Draughtsmanship
Dic & Press Tools

Elee. Draughtsmanship
Jig & Tool Dusign
Design of Elee. Machines
‘T'echnical Drawing
Building

Eleetrical & Electronic
ANMS.E (EI

ring
Electrical Maths.
Electrical Science
Compurer Electronics
Electronic Iing.

Radio& Telecomms.

C. & G. Tclecomms.

C. & G. Radio Servicing

Radio Amatcurs' Exam.

Radio Operators’ Cert.

Radio & "I'V Engincering

Radio Servicing

Practical Television

TV Servicing

Colour TV

Practical Radio &
Electronics (with kit)

Auto & Acro
AMIMIL
MAA,IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
AR.B. Certs.

Gen. Acro Eng.

Management &
Production
Computer Programming
Inst. of Marketing
ACW.A,
Works Management
Work Study
Production Eng.
Storckeeping
Estintating
Porsonnel Management
Quality Control
Electronic Data
Processing
Numrical Control
Planning Engincering
Matctials Handling
Operational Rescarch
Mutrication

Constructional
AMSIE (Civ,
C. & G. Structural
Road Engincering
Civil Engincering
Butlding
Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders” Quanutics

(Write if you prefer not to cut this page)

C
Petroleum Tech.
Practical Maths.
Refrigerator
Servicing.
Rubber Technology
Sales Enginecr
Timber “I'rade
Furm Scicnce
Agricultural Eng.

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 oppor-
tunities for yourself. It will cost you a stump

General Plastics

to find out how we can help you.

Freel

Why not do the thing that really interests you?
Without losing a day’s pay, you could quietly
turn yourself into something of an expert.
Compiete the coupon (or write if you prefer

Gencral Certificate
of Eduecation

Choose from 42

O and "A” Level

subjects including:

English

Chenustry

General Science

Geologs

Physics

Muathentatics

Technical Drazwing

French
Gcnll?ullz not to cut the page). We'll send you full
oy details and a FREE illustrated book. No
}f{:;/u[g:)v obligation and nobody will call on you . . . but

B.LET. und uts
ussociated schools
have recorded
over 10,000 G. -
successes at ‘O and

A level.

WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

it could be the best thing you ever did.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Over 3,000 of our Students
ave obtained City & Guild s
Ceriificates. Thousands of

Dept D256, Aldermaston

D
IBIET

uther exam successes.

Court, Reading RG7 4PF.

POST THIS COUPON TODAY

To: B.LE.T.,Dept D256, Aldermaston Court, Reading RG7 4PF

Name . . Age B

Published approxiniately on the 1ath of each month by 1PC Magiazines Ltd , Fleetway House, Farringdon Street. London, E.C.3. Printed in England by Chapel River Press,
Andover, Hants. Sole Agents for Australia ani New Zealand- Gordon & Gotch (A/aia) Ltd. : Bouth Atrica—Central News Agency Lid.: Rhodesia and Zambia—Kingatons Lid.
East Africa-—Btationery and Office Supplies Ltd. Subscription Rate {including postage) : For one year to any part of the world £2 5s. 0d (£2-25).

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 or
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise diaposed of in
mutilated condition or 1n any unauthorised cover by way of Trade, or affixed to or as part of any publication or advrertising, literary or pictorial rnatter whataoever



HENRY'S RADIO LTD® VAL ORDER AND INDUSTRIAL SALES DEPT 303, ENGWARE ROAD LONDON W.2 01:723.1008 9
@ ELECTRONIC COMPONENTS AND EQUIPMENT @ ELECTRONIC ORGANS, PUBLIC ADDRESS @ HIGH FIDELITY SALES

AUDIO AND TEST GEAR DISCOTHEQUE EQUIPMENT AND DEMONSTRATIONS
356, EDGWARE R_OAD LONDON W.2 309 EDGWARE ROAD LONDON W.2 354, EDGWARE ROAD LONDON W.2
TEL. 01-402 4736 TEL, 01-723 6963 TEL. 01-402 5854
OPENrﬂu‘UNDA‘( 70 SATURDAY 9AM TO 6 PM. THURS 9AM TO 1PM. OPEN ALL DAY SATURDAY
COMPLETE STEREO SYSTEM FOR £39.10.0 e
HENELEC 5-5STEREO AMPLIFIER. Inputs for ceramic careridge, AUX/Tuner. "EL!R J I‘ATEST CATALOGUE
Qutput for 8 to 15 ohms speakers.  Silver with _black and wood New print. Now 350 pages. 6th impression.
finish. British made. Size [2%in 34in x 64in. Fitted headphone
socket. +* COMPONENTS, TEST GEAR |

Complete system comprises 5-5 amplifier, Garrard 3000 or model 50 with
 EQUIPMENT, MODULES |

9TAHC diamond carcridge. Pair EM.L 10W speakers, twin tweeters and

crossover with polished wood cabinets 18in Ilin 7in. Also plinth * SPEC'AL OFFERS, ETC. |

and cover. c ;
® Complete stereo system Rec. .
Price £50), £39,10.0, p.p. 20/~ Everythmg_for the <onstfuctor
@ Amplifier only, £13.19.6, p.p. 7/6. Complete with 10/- value discount voucher for use
® TEI035 recommended stereo with purchase. Price 7/6, p.p. 2/-
phones, 39/6. WHY NOT SEND AWAY TODAY!
UNBEATABLE VALUE!®! New 8-page Semiconductor List free No. 36 new ranges and a few circuits.

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300kc/s BAND-
WIDTH. PRINTED CIRCUIT, HIGH FIDELITY
REPRODUCTION. MONO AND STEREO. A
popular VHF FM Tuner for quality and.ceception
of mono and stereo. There is no doubt about it
_.VHF FM gives the REAL sound. All parts
sold separately.

PARTS TOTAL COST DECODER £5.19.6

YOU CAN SAVE 259 brand new GARRARD
{Post 7/6) COMPLETE LIST FREE ON REQUEST AND GOLDRING
SP25 Mk Il £10.19.6, AP75 £16.19.6, SL65B £14.19.6, SL72B £25, GL69 £22

SPECIAL Above with Sonotone 9TAHC diam. Add

OFFER {2, with magnetic add 70/-, with Goldring
G800 add £7.10.0

Also Fitced with STAHC diamond 2025TC £9.15.0,

£6.19.6. P.P. 3/6. FOR STERE
ASK FOR BRO’CHURE L'p_ 3/e. &) 3000LM £9.15.0, MODEL 50 £9.15.0 s
No. 3. Plinths/Covers: 5Standard 99/6, p.p. 4/6. De luxe

£8.10.0, p.p. 6/-, SL72B type £8.10.0, p.p. 6/-, GL69

Type £9.15.0, p.p. 6/6.

® Goldring GL69 with plinth and cover and G800
cartridge (usually £51) £€39.10.0, p.p. 12/6.

NE 25watt and H0watt RMS
SILICON AMPLIFIERS

New printed circuit_design with g'J“D
full power output. Fully tuneable e

on both MW/LW  bands. 7 YOURSELF
Mullard  transistors. Ficced 5in

speaker. Room filling power. '

Easy to build with terrific resules. QUALITY
Two colour leathercloth cabinet RADI
with silvered front. All local and o

continental stations. Complete
detailed instructions.
Total cose £6.19.6, p.p. 6/6. Ask for Leaflet No. 1.
LOOK AT THE
230 78/- each, stereo 60 £8,10.0, PZ5 79/6,
SINCLAIR PZ6 £6.19.6, 250 £5.9.6, PZ8 £5.19.6. SPECIFICATIONS!
PaL MBI 2 of Z30, stereo 60, PZS (usually £23.10) ® 0'3% Distortion at full power
SPE,ME 2 o L e place of PZ5 ar £19 ® —1db Iic/s to 40kc/s at full power
@ Response —Idb Il ¢/s to 100ke/s
WHEN IN LONDON visit the NEW DISCOCENTRE at '354" and PA25 10 Silicon Transistors, Differential input, 25watt rms into 8ohms,
COMPONENT SHOP at 356 * £dgware Road, wW.2 700mYV input. Size only 5 3" 2. 4-hole fixing. 12wattinto |50hms.
:‘A’.’:O‘vl;‘ri(h edge connector and harness.
~Transistor Version, 50watt rms into 3 to 4ohms
TEST EQU|PMENT FOR YOUR HOME MU 442 Power supply for one or two PA25 or one PASO

AFI105 50kV multimeter (I#lus.),
price £8.10.0, p.p. 3/6; leather
case, 28/6.

200H  20k/V _multimeter, price
£3.17.6, p.p. 3/-; case, 12/6,

TE200 R.F. Generator (lilus.), price
£15, p.p. 7/6.

TE21D Matching Audio Generator,
price £17, p.p. 7/6.

TE65  Valve Voltmeter, price
£17.10.0, p.p. 7/6.

Full details and complete range in

catalogue.

® PA25 £7.10.0 @ PAS0 £9.10.0 @ MU442 £6

NEW S

Mains operated Slim Dessizn ;reampliﬁerséor use wi{(r:’ any power amrlFi.ﬁAeSro.
All Silicon FET/TRANSI TOR design. apable of driving up to 4
-—@ SLIM POCKET TEST GEAR imolifiers. Pushbutton selection. All facilities.

W ® SIGNAL INJECTOR 35/, p.p. 1/6 MODEL FETI54 STEREOTAMPLIFIER = A o)
Inputs for mag. Pick-up, Tuner/Aux., Tape in and out. esponse c/s to
® SIGNAL TRACER 196, p.p. 16 30ke/s. Output adjustable up to | volt. +20dB boost or cut-out controls.

Slim design. Size 127 X $4” x 137, Price £16,10.0

WORLD'S LOWEST COST STEREO MAG-

w NETIC CARTRIDGE O/P 7mV. 20 ¢/s-20 Kc/s.
Diamond Stylus. Fits most decks. Recommended

Price 79/6.

MODEL FET 9/L
Mono Preamplifier with built-in mic. MC X EC input for all crystal and
ceramic cartridges. Tuner, tape in and out. D/P and Response as FETI54.
Size 1047 x 43" x 13" Price £12.10.0.

NO SOLDERING JUST PLUG IN CONNECTORS!

STOCK LIST
FRE —-NO, 16/17 ON R —
REQUEST ELECTRONIC ORGANS

BEST VALUE IN U.K.

for quality and performance. Model 940.

COMPLETE RANGE OF

COMPONENTS IN STOCK FOR ALL

PURPOSES

* MODERN ALL BRITISH TRANSIS-
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT. VENEERED
CABINETS FOR ALL MODELS

* 49 NOTE, 61 NOTE SINGLE
MANUAL DESIGNS ALSO TWO
MANUAL 49 NOTE

* KITS AVAILABLE IN SECTIONS AS
REQUIRED

NEW PA and DISCOTHEQUE CENTRE at 309

veney o FOUR ELECTRONICS GENTRES “io'vanos

Choose from 100 complete stereo systems—
Complete range of individual’ units also in
stock. Demonstrations all day. Yisit
the New Hi-Fi Store.

100 STEREO SYSTEMS

LOW CASH AND CREDIT/HP PRICES

(Credit terms from £30 purchase—callcrs only)

303-309-354-356 EDGWARE ROAD LONDON W.2




