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ADCOLA Soldering

Instruments add to
your efficiency

ADCOLA 64
for Factory Bench
Line Assembly
A precision instrument-supplied
with standard 3/16" (4.75 mm)
diameter, detachable copper
chisel -face bit*.
Standard temp. 360°c at 23
watts.
Special temps. from 250°c -
410°c.

*Additional Stock Bits
(illustrated) available

COPPER

B - 3.2 rron CHISEL FACE

B14 1k. - 2.4 mm CHISEL FACE

13 24 IV - 4.75 mm :iinw"v"

12 I.- 4.75 mm EYELET BIT

B 58 - 6.34 mm CHISEL FACE

LONG LIFE

B 42 LL - 4.7S Alm CHISEL FACE

Et 38 LL - 3.2 min CHISEL FACE

B 14 LL - 2.4 mm CHISEL FACE

B 44 LL SCREWDRIVER
FAF

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.

ADCOLI`N
Trade Ala,

Write for
price list
and
catalogue

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

EX RENTAL TV's
17" 2 YEARS'GUARANTEE 19"

SLIMLINE SLIMLINE
405 ONLY FREE ILLUSTRATED 405'625

LIST OF TELEVISIONS BBC 2
LI 1.19.0 I7"-19"--21"--23- £29.19.0

WIDE RANGE OF MODELS
DEMONSTRATIONS DAILY

. .4

,.----- CARR. INS.
30/ -

STEREO RECORD TV TUBES REBUILT
PLAYER CABINET &

MATCHING EXTERNAL GUARANTEED 2 YEARS
SPEAKER CABINET £5.19.6

J, '

C, 4%
AIL.

14--796, 17 & 13.-119 -, 21 &

Cloth covered. Two tone Blue Black.
Size I4r 24' 83". P. & P. 10 6. Exchanged Bowls. Carr. 10/6.

SPEAKERS GALORE. BRAND NEW 10.-. P. & P. I -. 2. 813.-
4' 10 0, 3' 5' 8 ii, 7 4 and 8 3. I).

TRANSISTOR CASES, 5.- each. Cloth covered & plastic. P. & P. 3:

PRESSPRESS BUTTON SWITCHING UNITS. 4 Banks 3'6. 6 Banks 56.
P. & P. I .

TRANSISTORS 26 EACH. 0C44.0C45.0C71.0031.0C81D. AFI 14,
AFI 17, AC 128.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.12
Phone 0 1-4 7 8 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 HOE
CONTENTS: (1) 2 Copper Laminate Boards 41' x 21". (21 1 Board far Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.
(I)) Etchant . (7) Cleanser/Degrease r. (.1) 16 -page Booklet Printed Cirrailx for .4 Illaleura.
(9) '2 Miniature Radio Dials SW/MW/LW. Also free with each kit. 1101 Essential
Design Data, Circuits, Chassis Plans. etc. for 40 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published
for the first Lime, including 10 new circuits.

EXPERIMENTER'S

PRINTED CIRCUIT KIT

8/6
Po -Cage & Pack. 1,6 (UK)

Commonwealth:
SURFACE MAIL 2/ -

AIR MAIL 8/ -
Australia, New Zealand

South Africa, Canada.

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage -quadruples
detector. (3) Crystal Set with Dynamic Loudspeaker. 14) Crystal Tuner with Audio
Amplifier. (5) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Donnie
Reflex. (7) Matchbox or Photocell Radio. (8) -TRI-FLEXON" Triple Reflex with
self-adjusting regeneration (Patent Pending). (91 Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the "Tritlexon" circuit. Let us know
if you know of a smaller design published anywhere. 110) Postage Stamp Radio.
Size only 1.62' x 95' x '25". (11) Wristwatch Radio 1.15' x 60" s 55". (121
Ring Radio 70- x 70- x 55". (13) Bacteria -powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. 115) Transistor P/P Amplifier. (161 Inter-
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal,
Duided Missile. (20) Perpetual Motion Machine. 1211 Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (241 Man/Woman Discriminator.
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (271 Constant
Volume Intercom. (28) Remote Control of Models by Induction. (291 Inductive -Loop
Transmitter. (30) Pocket Triple Reflex. Radio. (311 Wristwatch TransmitteriWireless
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarnt. (34) Stereo
Preamplifier. (35) Quality Stereo Push -Pull Amplifier. (36) Light -Beam Telephone
"Photophone". (371 Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. 14111Thyristor Drill Speed Controller.

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

:lend a S.A.E. for full details, a brief description and Photographs of all Kilo and all
52 Radio, Electronic and Photoelectric Projects Assembled.



knight -kits FANTASTIC
LOW PRICES!

Due to huge purchase these superb U.S.A. construction kits can be offered at 25"-50" off recommended listprices. Absolutely complete with most detailed construction and operating books. Available from all branchesor by mail order for 7'6 CARRIAGE AND PACKING on each kit. Two kits or more carr. free.

KG -865 50 Watt Stereo Amplifier Kit

DELUXE FEATURES

All Silicon Transistor. for Stability,
Cleaner SoandExtremely Wide
Power Bandwidth and Frequency
RespOnse50W IHF Power Out-
putSpecially Selected Low -Noise
Preamp TransistorsTwo Printed
Circuit Boards for Fast Easy
AssemblyConvenient Front -Panel
Stereo Headphone. JackTeak-
finished Extruded Aluminium Front
PanelTwo a.c. Convenience Out-
lets.

Output: 3111$ F, 2.511' per channel: 3411'
roxliouowsias (cemReayonos: 11 to
f0,900HLOOntalut Impedances: 4 through 16 ohms.

plus stereo headphones Dl Distortion: under I%
at 60Hz and 7110041z (nixed 4 : I at rated potash Input Sensitivity: Magnetic Phono, I';
Tuner and Auxiliary, 3001n1"Powes Require-
ment: 230-210V, 501Iz a.c.
Recommended Lint Price 234,19.6: 24 WO.
Assembled 29 OBS. Teak Case IR Extra

ALL SILICON TRANSISTORS

The NEW KG -980
Stereo FM Receiver
Kit
Designed to Satisfy the Most

Listener

R.F. and I.F. Panels Assembled and AlignedFront Panel Stereo Headphone Zack
and Speaker Muting SwitchFull Controls including Tape Monitor50W I.H.F.
OutputUsable I.H.F. Sensitivity: .40,111Frequency Response: IdB, 30 to
15,im0HtHazmonic Distortion: less than 1()%A.M. Suppression: more thou
3od11llhausiel Separation: WdB Complementary TranslormeriessPowerOutput: 501E l.11 F (151V per channel); 3111" continuous sine tramFrequency
Response: IdB. 14 to 30,000Hz Power Bandwidth: 22-20,000Th al 1% harmonic
distortion. Two R.F. StagesStereo indicator light. RecommendedList Price 262.19.6: 39 OHS. Assembled 49 015. Teak Case 5 ONS. Extra

KG -625 Deluxe 6in Vacuum Tube Voltmeter Kit
Huge 6in Meter ficaleRanges: d.c. a-0 .5-
I 5-5-1,5-50-1.50-500-1,500 V full scale.
Aneursey: ±3% of full scale rending
Inpot Resistance: 113111 to 1,5001'
RaISIOS: a.c, 0-1.5-5-15-511-150-500-
1,.500V Jul seek. 0-4.2-14-49-140-120-
1,400-4,2001" fall scalellAcevarsey:

5%Frequeney Response: IdB5 301Iz
to 3MHz; :L3514. 30Hz to 55tHrOhm-
meter Ranges: 0-1,000-10,000 ohms:
0-1-10-100-IA00M Batiery: I! V U2.
Recommended List Price ei4.19.6:
12 ONS. KG 620 no Kit 625 isnitte
Itances) but 41in Scale: 9: GNS.

KG -375A Deluxe Solid -State Auto Analyzer
7'omemp and trouble -shoot one car, perform

actual road tests

Ids rermal testers ill . do all this

Set Engine Idle and Automatic Trans -
minion Shift PointsDetect Condition of
Point SurfacesDetect Distributor Wear
Check Voltage and Current Regulators
Check Generators for both Current and
Voltage OutputFind Poor or Open Earth
CircuitsDetect Variation in Dwell Angle.
Recommended List Price £23.17.q:
16 015. Assembled Price 21 WM.

WHY NOT BUY
KG -371 Deluxe Solid -
State Timing Light
Per.formance surpasses assembled rn,n.

costing much more

Helps Set Ignition TimingCbecks Synchronisation of Double
Breaker Arnmillebecks for Sticking Automatic Spark -Advance
MechanismChecks Distributor Cam WearBuilt-in d.c. Power
SoPPMEIReliable Solid -State CircuitYour car gives More miles
per gallon; Improved performance; Greater reliability.
Recommended List Price £14.10.0: 9 096. Available AssembledOnly.

Kit

STAR ROAMER 5 -Band Shortwave Receiver Kit
Bandepread: electrical, calibrated
a- WO  senativity : 10µV for

signal-to-noise ratioOLF.
Bandwidth: SkHz at 6dB doter(
Boat Frequency: variable.
(0-5k1/z Speaker: 4in permanent
(IIMInet isPelliPower Supply:
fused, transformer operated.
Headphone Output: lom impe-
dance Valve Complements:
1-68E6, 1-61186, I-13AX5,
1-6A tiii or i-6,01541Power
Requirements: 230-250V, 301I2

rilVCovers 200 to 400k114 and 550k1Ls to 305tH, in 5 Band -switched
RangesSugerheterodyne Circuit includes controlled regenerative I.F. stage'A.V.C.reduces fading and blasting; A.N.L. cuts noise to a minimumAerial Trimmereffectively peaks incoming signals for best receptionOluminated "5" Meter: Large.Easy -to -Read Cin Slide Rule Dial.
Recommended List Price 621.19.0: 14 095. Assembled Price 19 GNS.

100 -in -1 Electronic Science Lab
LOOK AT I'lIE PROJECTS IOU CAN 11111.11

Electronic ScaleElecironic Timer Signal
Generator Hybrid Light Meter  Signal
In)ectorMorse Code BusserElectronic Cat
MetronomeCode FlasberCW Xonitor
OhmmeterBoat HornHybrid Rsdio
Hybrid Voice RelayAir-powered Radio
Polarity Checker Valve Checker.
lueludes: Dual HeadsetPhotocell 
speakerbleterAerlaleTransistors.

Recommended List Price 916.8.0: 9) 015.

KG -640 20,000 ohms/Volt VOM Kit
BIG PROFESSIONAL SIZE 64RANGEMULTIMETER
 B.C. Volts (12 Ranges): 0 -2 -I -S-16-40-60-200-400-100-
1,600-2,000-4,000 V.D.C. Volts (MI Ranges): 0-0.1-1B-S-
I6-40-80-200-400-300-1,600-2,000-4,000V0Output Volt/
(8 Ranges): 0-2-4-3-16-40-S0-200-400 VOlgagissuuse (8
Ranges): 0-1,000-100,000 ohnis-I0 meas. Centre scales at 1!
1,200 and 120K13D.C. Current (10 Ranges): 0-40-160
400-100p,A, .0-16-200-400mA ,5-f6A111Dscdbels (12 Ran-
ges): -12 to +741111).11. Sensitivity: 90,000 ohms per roll or10 000 ohms per volt ( function of scale multiplier Deitch)
 Frequent, Response: 2011z to beyond 200kHzA0earagy:
d.c. 3%. a.e. 5%Test Leads: one red, one black, emit 4Sin lousMultiplier Resis-
tors: AU 1% carbon
Recommended List Price 216.19.6: CONS. Assembled Price 12 ONE.

JASON TAPE
We offer you fully tensilised polyester/mylar and
P.V.C. tapes of identical quality hi -6. 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:CND PROVE IT
YOURSELF.

Standard
3in. 150ft. 2/3
4in. 30011. CO
51n. 600ft. 716
511n. 900ft. 10/4
Tin. 1.20011. 12/6

Long Double
Si,,. 225ft. 2/9 3in. 3001t. 4/-
4in. 4501t. 5/4 4in. 600ft. 8/-
51n. 900ft. 10/8 bin. 1,200ft. 15/-
5f In. 1,2009.18/- blin.1,8001t.191-
750. 1,00011. 18/8 7in. 2,40015. 271.

Postage 11- reel. Post free less 5% on three reels. Quality and Trade enquiries invited. NOTE. Large tape stocks at all branches.

Triple
41.,. 90016. 13/-
51n. 1,60016. S6/ -
If In. 2,400ft. 114/-
7in. 3,600ft. 44/-

3in.ClarPle 5/6

Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Tripletone, Linear, Rodgers, Truvox, Petrograph, Wharfedale, etc., etc.

TECHNICAL
TRADING

All Mail Orders:-*
ARUNDEL v;11.73f1.4een Street

* BRIGHTON f'r!i."i3ei'ss Road

* LONDON tT=ort Roadi.V re 2639

* PORTSMOUTH 3R5:2c15. 2 Tel r it20 3 4

* SOUTHAMPTON 72el. East
8StreetT 2

PERSONAL CALLERS Welcomed at all
Branches where there are large Hi-Fi and
Component stocks at the keenest prices
including:
GARRARD 102.5 Autochangers complete
with GARRARD STEREO CARTRIDGE
7; GNS.

MAGNETIC CARTRIDGES Goldring 800H
7 GNS.

Shriro AT33 47.10.0 (Both Listed over 410)

Practical Electronics December 1970 929



X.Laskys
TMK METER KITS EXCLUSIVE

These two meter kits by TMK otter the unique opportunity of 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 components and 1% tolerance resistors are used throughout. Supplied
complete with full constructional, circuit and operating instructions

MODEL 200
20,000 O.P.V. Multimeter. Features
24 measurement ranges with mirror
scale. Large 3 2in meter. Full

scale accuracy: DCV and current: ,-2%, ACV: .13e%
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 -560.
5 -8K -56K at mid -scale).  Capacitance: 0002-0.2µF (AC
6V range).  Decibels -20 to . 63dB.  Output: 0-05µF
blocking capacitor. Uses two 1.5V (U7 type) batteries.
Black bakelite cabinet-Size 51 x 31 11in. Complete with
test leads.

KIT PRICE ONLY 92/- Post 36

MODEL 5025 55r0M24.SIVRELEWIT RRANGES
Uses an entirely new range selection mechanism which permits the use of a really
large meter in a more compadt 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 0A and mA
measurement ranges.

SPECIFICATION DCV: 0-0-20.2-5-10-50-
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. DCµA: 0-25µA at 125mA:
0-50µA at 250mA. DCmA: 0-2.5-25-250mA
at 125mV; 0-5-50-500mA at 250mV. DC
Amps: 0-5A at 125mV; 0-10A at 250mV.
Resistance: 0-10M/ohms. Output: Capacitor
(0.1µF, 400Vw) in series with ACV ranges.
Decibels: -20 to 81-5dB. Operates on two
1.5V belts. Black bakelite cabinet, size

x Six 21in. Complete with test leads.

KIT 110.10.0 post,/

MODEL 5025
ALSO AVAILABLE READY BUILT
AND TESTED E12.10.0 POST 5 -

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. Ifinx 2fin x Ills,
fitted with extra large 21in 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. Buff finish with crystal
clear meter cover.

 DC/V: 3-15-150-300-1,200 at SK/  Resistance: 0-10k11, 0-1M0.
OPV.  Decibels: -10dB to + 16dB.

 AC/V: 6-30-300-600 at 2.5K/OP V.  Complete with test leads, battery
 DC Current 0-300µA, 0-300mA. and instructions.

LASKY'S PRICE 49/6 POST 26

TM -1
The first of Lasky's new -
look top value meters,
the TM -1 is a really tiny
pocket multimeter pro-
viding "big" meter accu-
racy and performance.
Precision movement
calibrated to -- 3% 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-
ment.

MINI -TESTER
1 K ohms volt

Size Only
2fin. x 1/in

 DC/V: 0-10-50-250-
1,000 at 1K OPV.

 AC/V : 0-10-50-250-
1000 at 11410PV.

 DC CURRENT: 0-
1mA, 100mA.

 Resistance: 0-150k0.
 Decibels: -10dB to

+22dB.
 Complete with test

leads, battery and
instructions.

LASKY'S PRICE 39/6 POST 26

TMK 100,000 opv AUDIO DEVELOPMENT
" LAB MODEL"

A highly accurate yet rugged Multitestei
using a 10eA meter hand calibrated to a D.C.
accuracy of . 3% of full scale. Speciel
features-ultra large meter scale irof x 3fin
incorporating an entirely new type of range
selection panel which gives instant rang*
identification without taking your eyes from
the meter. An audible buzzer is provided for
easy short testing. SPEC: D.C./V ranges:

25, 10, 50, 250, 500 1,000V at 100K/O.P.V.
A.C./V. ranges: 3, 10, 50, 250, 500, 1,000V at
5K/O.P:V. D.C. current: 0-10, 100µA, 0-10,
100mA, 0-2.5, 10A. Resistance: 0-1K, 10K,
100K, 10M, 100M/ohms. Decibels: - 10 to
49.4dB. Continuity test: Audible buzzer.
Operates on x 11.5V 1.12 and 1 x 15V B. 154 type
batteries. Cabinet size 71 x 64 X. 3fin.
Wei . ht 41b. 119.0.0 POST 5 -

LASKY'S

PRICE

SON ICS AS 57
ELEGANT BUDGET PRICED
BOOKSHELF SPEAKER SYSTEMS
The AS -57 is 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
smell apartment or isolated listening area. The special high efficiency 5 x Tin
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 Sf x 151 Agin.

LASKY'S
PRICE

£15 per PAIR POST 10 -

AD -309K
The new
AUDIO DE-
VELOPM E NTprecisioncount
balanced pick-
up arm- ready
fitted with the
outstanding
AD -76K magnetic
cartridge is co nnnnn cod of brass throughout, heavily chrome -
plated: uses needle and mini ballracii bearings; both
coarse and fine balance adjustment is provided. The fixed head
has standard fin. 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 2S5mm; needle to pivot length 223rons;
offset angle 24 ; overhang lOrnm. Requires single 7/I6in. dia. mounting hole.

PRECISION PICK-UP ARM
COMPLETE WITH AD -76K

MAGNETIC
CARTRIDGE

LASKY'S PRICE 18.10.0 Post Free

AUDIO DEVELOPMENT AD -76K
PostStereo Magnetic Cartridge. Frequency response:
Free/.,20-20,000Hz. Output: 5mV. Stylus: Diamond LP.

Tracking force: 2 gms 103 gm.
Replacement stylus type JS.P1 41/- post free.

AUDIO DEVELOPMENT AD -96K
Stereo Magnetic Cartridge. Frequency response:
20-20,000Hz. Output: 5mV. Stylus: Diamond LP.
Tracking force: 2 gms.

Free

Replacement stylus type Y.960S 51/6, post free.
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Audio Tronics 71
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 -Fl
enthusiast, electronics hobbyist, serviceman and communications ham. Covers
every aspect of HI-FI (including Lasky's budget Stereo Systems and Package
Deals) plus Lasky's amazing saving vouchers worth over £32.
Send your name, address and 2/6 for post and InclusIon on our regular mailing Ilst.

EXCLUSIVE
DIGITAL CLOCK

SCOOP!
 MADE ESPECIALLY

FOR LASKY'S BY
FAMOUS MAKER

 MAINS OPERATION
 12 HOUR ALARM
 AUTO " SLEEP "

SWITCH
 HOURS, MINUTES

AND SECONDS
READ -OFF

 SHOCK AND  FORWARD AND
VIBRATION BACKWARD TIME
PROOF ADJUSTMENT BUILT IN  SILENT OPERATION

SPECIAL QUOTATIONS ALARM 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, etc.,
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 4}Wu 191-fx 3413 (overall 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 Post 3/6

KNOBS AVAILABLE SEPARATELY -126 per set. Post 16

SPECIAL OFFER

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.
Wired for Mono and Stereo.
Size 14 in wide, Ilfin front to rear.
fliin above and 3in below lower edge
of unit plate. NOW AT LASKY'S
SUPER SPECIAL OFFER PRICE E10.19.6PRICE. Complete with SONO-
TONE 9TA STEREO CARTRIDGE
OTHER GARRARD UNITS FROM STOCK
AUTOCHANGERS
SL72B £25 0 0 SL65B £15 10 0
2025TC with stereo cartridge ES 17 6 SL958 £35 0 03000 complete with 9TAHC stereo SL75B cee 0 0cartridge £0 16 6
SINGLE PLAYERS
SP -25 MK II £11.10.6, AP 75, £111.10.0, AP75 with AD76K mug. cart., E21.10.0.
401 Transcription Unit 1.20.0.11.
BASES AND COVERS FOR GARRARD UNITS
Type WB1 and WB5 for models 2025TC, 3000, SL65B 1025, SP25 Mk II Price
WB1 £3.16.6. WB5 1.3.12.6. Type WB4 for models SL72B, SL75B, SL958 Price
0.12.6. Perspex covers SPC1 for WB1, £3.11.1. SPC4 for W81 and WB5 (allows
unit to be played with the cover in place)-U.6.0.

SPECIAL OFFER

207 EDGWARE ROAD. LONDON, W.2.

33 TOTTENHAM CT.RD, LONDON, W1P 9RB
Open all day. 9am 6pm Monday to Saturday

109 FLEET STREET, LONDON, E.C.4.

152/3 FLEET STREET, LONDON, E.C.4.
Open all day Thursday early close, I p rn Saturday

THE AMAZING
Astrad ORION
fHE WORLD'S SMALLEST 6 TRANSISTOR

TWO WAVEBAND RADIO

THOUSANDS SOLD

Made to the highest apace -age
standards-this remarkable micro -
size set measures only 1}} --la

-Pk yet It contains 6 transistors
end other components combined in
e photo etched circuit, only fin
tuning capacitor, ferrite rod aerial,
battery, wave band selection 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 1.111 Mercury battery.
The Orion is supplied fully built and tested complete with battery, lett 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/- ONLY

AVAILABLE SEP: RADIO 3:1/6,t 2/6.
Spare batt. 3/6. Charger 19/6, Post 2/6
(enables Orion to be used non stop). cores

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 ei
and service data.

SPECIFICATION: Frequency Ranges: 550-1,600kHz; 1.6-44IMHz; I-8-11.5MHz;
10.5-30MHz. Bandspread: (Direct Reading on Ham Bands) 3.5MHz 80m; 7MHz
40m; 14MHz 20m; 21 MHz 15m; B, C, Bands-Less than
6dB (for 1048 S/N ratio); D Band-13MHz; Less than 18dB (for 10dB S/N ratio);
23MHz; Less than 1048 (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; Automatic
Noise Limiter (ANL); Automatic Volume Control (AVC); Headphone Jack.
Dimensions: 7in H, 15in W, 10in D.

LASKY'S PRICE £42.0.0 Carriage free

TRIO SP -SD Communications speaker unit
-matching all the TRIO re-

ceivers in both style and size. Contains 5 Sin eliptIcal 8
ohms speaker specially designed to give extremely crisp
reproduction of voice frequencies. Dark grey metalcabinet-size 7 34 5.3in.

LASKY'S PRICE 87/6 Post 5/ -

TRIO HS -4 HEADPHONES
Rugged construction plus comfort make these a must for
the Ham. Dynamic headset. Input Impedance 8 ohms,
matching 4-16 ohms. Max. power 3w. Frequency range
300-3,000H z.

LASKY'S PRICE £5.19.6 Post 3/6

JUST ARRIVED
New Lasky's
C60, C90, C120. Exclusively
made for us in U.S.A.
Great Savings !

EACH FIVE FOR TEN FORC 60- 7/6 33/- en -C 90- 12/6 56/- 100/-
C 120-17/6 75/- 136/-
U.S.A. Cassette head cleaner 10/6. Post 1/ -
Post 1/- each, five for 2/-. ten for 3/-.

Roam:X.10 LimnedX.
Tel: 01 -723 3271 HIGH FIDELITY AUDIO CENTRES
Tel: 01-636 2605 42-45 TOTTENHAM CT. RD, LONDON, W1P

Open all day. 9am 6pm Monday to Saturday

118 EDGWARE ROAD, LONDON, W.2.
Tel: 01-353 2833 our,, all day Saturday early closmq tom Thursday

Tel: 01 -35 3 5812

9RD. Tel: 01-580 2573

Tel: 01-723 9789

39/6

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, El 2BN Tel: 01-790 4821
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Build 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 circuittransistor
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.

r -
TO: 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.)

Name

Address IIADIONIC

1
PE 3

1A111111E111111Ci
C1161111111111111 KITS

Mini-Dri

ONLY

39's
R&M

AMAZING
.*;;.01NAL:

FOR
PRECISION
MODEL
WORK

+ 6 TOO LS

MINIDRILL
indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 44. volt 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.

Money Ref. Guarantee.

MERLIN SUPPLY CO.
Dept. PE I 2D,Nailsea, Bristol B519 2LP

Brought to you for your
listening enjoyment from the

/1/101:13WW.
PESECTCOL ION.

B.D.1. TURNTABLE KIT
The famous. B.D.I
turntable which
operates at 33i or 45 le
r.p.m. incorporates a
flexible belt drive
system, virtually
eliminating vibration,
and transmission M.
noise - AND IS
NOW AVAILABLE
IN KIT FORM! So
simple to construct t
- such a beautiful
performance, and
now it's so easy to own the best!

Price list and illustrated literature on request to

A. R. SUGDEN & CO. (Engineers) LTD.
Market Street, Brighouse HD6 10X. 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 0.2.6.
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

HEATER' 1971 Catalogue

CONSUMER HI-FI & 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-
tronics required.

* The constructional manual
supplied with every kit shows
you how.

* Building Heathkit models is so
economic.

* Save up to 50% over factory built
equipment.

* Money saving direct from factory
prices.

* They make excellent Christmas
gifts.

MODEL R/C CARS

MARINE

'TRENT' SPEAKER

6 6 f) 40 40 41 4140 40 40 6 40 40 40 40 ID 40 40 40 40 41 40 40 6 40 40 40 40 40 6 4, 41 6 41 I, 4) 41

A Schlumberger Company HEATH (Gloucester) LTD., GLOUCESTER GL2 6EE

Many other models in wide range (BLOCK CAPITALS PLEASE)

Name
FILL IN THE COUPON FOR YOUR Address
FREE CATALOGUE TODAY
25 12 Post Code
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Project 60
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the world's most advanced high fidelity modules
With the introduction of an entirely new and original high fidelity stereo
F.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 assemble. 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
Z.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.

Krat511

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 enable 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 Cost of Units + Project 60 tuner

A Car Radio Z.30 Existing car radio. Sinclair 89/6
Micromatic

B Simple battery powered
record player

Z.30 Crystal pick-up. 12V or more 89/6
battery supply and volume
control

C Mains powered record player Z.30 and PZ.5 Crystal or ceramic P.U.
Volume control etc.

£9.9.0 £34.9.0

D 20+20 watts R.M.S. stereo
amplifier for most needs

Two Z.30s, Stereo 60
and PZ.5

Crystal, ceramic or magnetic
P.U., most dynamic speakers,
F.M. tuner etc.

£23.18.0 £48.18.0

E 20+ 20 watts R.M.S. stereo
amplifier for use with low
efficiency (high performance)
speakers

Two Z.30s, Stereo 60
and PZ.6

High quality ceramic or
magnetic P.U.. F.M. Tuner,
Tape Deck, etc
All dynamic speakers

£26.18.0 £51.18.9

F 40+40 watts R.M.S. de -luxe
stereo amplifier PZ.8 and mains transformer

Two Z.50s, Stereo 60 As for E £32.17.6 £57.17.6

G Outdoor public address
system

Z.50 Microphone. up to 4 P.A. £5.9.6
speakers, 12V car battery with
converter, or 45V d.c., controls

H Indoor P.A. One Z.50, PZ.8 and
mains transformer

Microphone, guitar, heavy £17.8.6.
duty speakers etc., controls

J High pass and low pass filters A.F.U. D, E or F as above £5.19.6

Sinclair Radionics Limited, 22 Newmarket Road, Cambridge
Telephone (0223) 52731
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Z.30 Et 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 distortion is
an incredibly low 0.02% at full output and all
lower outputs. Whether you use the Z.30 or
Z.50 power amplifiers in your Project 60
system will depend on personal preference,
but they are the same physical size and may
be used with other units in the Project 60
range equally well. For operating from mains.
for the Z.30 use PZ.5 for most domestic
requirements, or PZ.6 if you have very low
efficiency loudspeakers. For Z.50, use the PZ.8
described below

SPECIFICATIONS (Z.50 units are inter-
changeable with Z.30s in all applications).
Power Outputs
Z.30 15 watts R.M.S. into 8 ohms. using 35V: 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 noise ratio better than 70dB unweighted
Input sensitivity 250mV into 100 Kohms.
For speakers from 3 to 15 ohms impedance.
Size 3i x 2I x ins.

Z.30
Built. tested and guaranteed with
instructions manual

2.60
Built, tested and guaranteed
instructions manual

Stereo 60 pre amp/control unit
Designed for the Project 60 range but suitable for use
with any high quality power amplifier. Again silicon
epitaxial planar transiStors are used throughout.
achieving a really high signal-to-noise ratio and 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
 Input sensitivities - Radio - up to 3mV. Mag. p.u. -
3mV: correct to R.IAA. curve f 1dB: 20 to 25,000Hz.
Ceramic p.u. - up to 3mV : Aux. - up to 3mV.
 Output - 250mV.
 Signal-to-noise ratio - better than 70dB.
Channel matching -within 1dB.
Tone controls - TREBLE +15 to -15dB at
10kHz: BASS +15 to-15dB at 100Hz.

Active Filter Unit
For use between Stereo 60 unit and two Z.30s or
Z.50s, the Active Filter Unit matches the Stereo 60 in
styling and is as easily mounted. It is unique in that
the cut-off frequencies are continuously variable,
and as attenuation in the rejected band is rapid
(12dB/octave). there is less loss of the wanted
signal than has previously been possible. Amplitude
and phase distortion are negligible. The Sinclair
A.F.U. is suitable also for use with any other ampli-
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.
Illustration shows PZ.5 power supply unit to left and
PZ.8 (for use with Z.50s) to the right. Use PZ.5 for
normal Z.30 assemblies and PZ.6 where a stabilised
supply is essential.

PZ-530 volts unstabilised f 4.19.6
PZ-6 35 volts stabilised E7.19.6
PZ-8 45 volts stabilised
(less mains transformers) E5.19.6
PZ-8 mains transformer £5.19.6

with

Z.50

Z.30

circuits and

89/6
circuits and

109/6

 Front panel - brushed aluminium with black knobs
and controls.
 Size x 1 x 4 ins.

Built, tested and guaranteed £9.19.6

variable from 28kHz to 5kHz. L.F cut-off 1-3dB)
variable from 25Hz to 100Hz. Filter slope. both
sections 12dB per octave. Distortion at 1 kHz (35V
supply) 0.02% at rated output.

Built. tested and guaranteed

GUARANTEE If within 3 months of purchasing Project 60
modules directly from us. you are dissatisfied with them, we
will refund your money at once. Each module is guaranteed to
work 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.

£5.19.6

Stereo FM tuner

first in the world to use the
phase lock loop principle

Before production of this tuner, the phase lock
loop principle was used for receiving signals from
space craft because of its vastly impioved signal
to noise ratio over other systems. Now, for the
first time the principle has been applied to an FM
tuner with fantastically good results. By the in-
clusion of other original features such as varicap
diode tuning, printed circuit coils and an I.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 haS a lower level of distortion than any
other tuner we know. Stereo broadcasts are
received automatically as the tuning control is
rotated, a panel indicator lighting up as the stereo
signal is tuned in. Although the tuner is intended
primarily for use with a Project 60 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 20 in I.C.
Tuning range 87.5 to 108 MHz
Capture ratio 1.5dB
Sensitivity 20/ for 30dB quieting

7pV for full limiting
Squelch level 200/
A.F.C. range ± 200 KHz
Signal to noise ratio > 65dB
Audio frequency response 10Hz-15kHz(*1dB)
Total harmonic distortion 0.1 5% for 30%

modulation
Stereo decoder operating level 2pV
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 25-30 VDC
Size 3.6 x 1.6 x 8.15 inches : 91.5 x 40 x 207 mm

b --

JAOC
Amol,

Price : £25 built and tested. Post free.

r -To: Sinclair
Please send

for which I enclose cash/cheque money
Larder

Radionics Ltd., 22 Newmarket Road, Cambridg;-1

NAME

ADDRESS

PE/12/1.1
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Sinclair IC -10

the world's most advanced high fidelity amplifier
Specifications
Output: 10 Watts peak. 5 Watts R.M.S. con-

tinuous
Frequency response: 5 Hz to 100 KHz±1dB
Total harmonic distortion: Less than 1% at full

output.
Load impedance: 3 to 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 controlled
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 I.F. amplifier without any
additional transistors.

The Sinclair IC -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 most important
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, it is 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.

TTo: Sinclair Radionics Ltd., 22 Newmarket Road, Cambridg

I Please send

for which / enclose cash/cheque money
Lorder

NAME

ADDRESS

SINCLAIR

IC -10 with IC -10 manual 591 6Post free.

PE 12ASinclair
936 Practical Electronics December 1970



Q.16 High fidelity loudspeaker
Developed out of the revolutionary and much praised design of
the original Sinclair 0.14 comes this more advanced version to
meet the requirements of even greater numbers of high fidelity
enthusiasts. The 0.16 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 0.16 enables it to be positioned and matched
to its environment to much better effect than is the case with
conventionally styled enclosures, and with its improved styling,
the 0.16 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 0.16 is compact and slim and is the ideal shelf -mounted
speaker, and brings genuine high fidelity within reach of every
music lover.

Specifications
Construction:

Loading:
Input impedance:
Frequency response

Driver unit:

Size and styling:

Price

A sealed seamless sound or pressure
chamber is used with internal baffle, all of
materials carefully chosen to ensure freedom
from spurious tone coloration.
Up to 14 watts R.M.S.
8 ohms.
From 60 to 16.000Hz. as confirmed.
by independently plotted B & K curve.
Specially designed high compliance unit
having massive ceramic magnet of 11,000
gauss. aluminium speech coil and special
cone suspension. Excellent transient res-
ponse is achieved.
91" square on face x 44" deep with neat
pedestal base. Black all-over cellular foam
front with natural solid teak surround.
£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.
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 it as easy to take with you as your
wristwatch, and dependable under the severest listening con-
ditions.

Specifications
Size:
Weight including
batteries:
Tuning:

Earpiece:
Battery
requirements:
Case:

Controls:

Price:

144" x 1*" x 1" (46 x 33 x 13mm).
1 oz. (28.35gm) approx.

Medium wave band with bandspread at
higher frequency end.
High-fidelity magnetic type.
Two Mallory Mercury Cells, type R.M. 675,
for long working life.
Black plastic with anodised aluminium
front panel, spun aluminium dial.
Tuning dial, and on/off switching by means
of earpiece plug.
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 sir I it
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R
Complete

Stereo
System

41

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.O. All enquiries S.A.E.

This superb stereo system is a real price breakthrough. It comprises the VISCOUNT F.E.T. Mk. I

amplifier on which full c etaits are given below, the famous Garrard SP2S (including teak

veneer base and transparent cover) with diamond cartridge or 2025 TC and the very successful
DUO type 2 speakers.

Measuring 171 -in 6,1 in, the Duo type 2 speakers are beautifully finished in simulated teak
veneer with matching vyna r grills. They incorporate a I Oiin . 61in drive unit and high frequency
speaker, both of which are cf 3 ohms. impedance. The Duo speaker system is also available separately at

£6.6.0 each plus 15/- P. E P.

Complete stereo sistem £41 plus E2.10.0 P. & P.
With Mk. II Amplifier and Magnetic Cartridge E45 plus E2.10.0 P. & P.

.J/,e Classic
Simulated teak case

£9.10
Plus P. & P. 7,6

SPECIFICATION:
Sensitivities for 10 watt output

at I KHz into 3 ohms. Tape Head: 3mV (at 31
i.p.s.) Mag. P.U.: 2 mV. Cer.P.U.: 80mV. Tuner: 100mV.

Aux. 100mV. Tape/Rec. Output. Equalisation for each
input is correct to within +2dB (R.I.A.A.) from 2014. to 20KHz.

Tone Control Range: Boss: 13dB at 60Hz. Treble: 14d13 at 15KHz. Total Dis-
tortion: (for 10 watt output) < 1.5%. Signal Noise: < -60dB. A.C. Mains
200-250V. Size 12f in long, 44in deep, 21in high. Built and tested.

volts. Size

THE RELIANT Mk. II
SOLID STATE

GENERAL PURPOSE AMPLIFIER

£7.5.0 Plus P. & P. 7 6
Simulated teak case

SPECIFICATION: Output: 10

watts into a 3 ohms speaker.
Inputs: il) for mike (10mVI. Input (2) for

gram. radio (250mV) individual bass and treble control.
Transistors: 4 silicon and three germanium. Mains input: 2201250
101 2irn.

ELEGANT SEVEN Mk. III (350mW Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable. Set of parts. Complete with all components,
including ready etched and drilled printed circuit board
-back printed for foolproof construction. MAINS
POWER PACK KIT: 9/6
£5.5.0 Plus P. & P. 7,6. Circuit 2,6. Free with parts.

THE DORSET (600mW Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable with baby alarm facility. Set of parts. The
latest modulated and pre -alignment techniques makes
this simple to build. Sizes: 12 8 Sin.
MAINS POWER PACK KIT: 9/6
£5.5.0 Plus P. & P.7,6. Circuit 2,'6. Free with parts.

.5Ize Viicould F.E.T. Mk. I £14.5.0 Plus 7/6 P. & P.
High fidelity transistor stereo amplifier employing field effect transistors. With
his feature and accompanying guaranteed specifications below, the Viscount

F.E.T. vastly surpasses amplifiers costing far more.
SPECIFICATION

Output per channel-IOW rms. Controls -6 position selector switch
Frequency bandwidth 20Hz to 20kHz (3 pos. stereo and 3 pos. mono),

IdB IW separate vol. controls for left and
local distortion .0 IkHz ,0 9W 0.5% right channels. Bass ±1,1dB
Input sensitivities-CER. P.U. 100mV 4 60Hz; Treble (with D.P.S.

into 3 Ma; Tuner 100mV into on/off) ±12d8 Ins 10kHz.
100K0; Tape 100mV into 100k0. Tape recording output socketi on

Overload Factor-Better than 26dB. each channel.
gnal to noise ratio-70dB on all Size 121in x 6in a 2fin in simulated
inputs (with vol. max). teak case. Built and

Mk. II (MAG. P.U.) EI5.15.0 Post & packing 10/- extra.
Specification same as Mk. I, but with Spec. on Mag. P.U. 3mV 1kHz input
the following inputs: Mug, P.U. impedance 47k0. Fully equalised to
CER. P.U. Tuner. within + Id8 RIAA. Signal to noise

ratio-65dB (vol. max.).

LIQUIDATED STOCK

DANSETTE
TOURISTE MK3

CAR RADIO
ALL TRANSISTOR

Beautifully designed to blend with the interiors of all cars. Permeability tuning
aid long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at I MHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7' 2" "
deep.

Originally sold completely built for E15.4.6
SET OF PARTS

Circuit diagram 2,6, free with parts 26.6.0
Speaker, baffle and fixing kit
25"- extra plus P. & P.

Speaker postage free when ordered with parts

plus 7 6
P. & P.
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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). Fre-
quency nse-3db points 30 Hz at 18 KHz. Total dis-
tortion less than 2",, at rated output. Signal to noise ratio:
better than 60db. Speaker Impedance 3, 8 or IS ohms.
Bass Control Range 13db at 60 Hz. Treble Control
Range - I 2db at 10 KHz. Inputs 4 inputs at 5 mV into 470 K
Each pair of inputs controlled by separate volume control. 2
inputs at 200 my into 470 K.
To protect the output valves, the incorporated fail safe circuit
will enable the amplifier to be used at half power.
SPEAKERS! Size 20' 20" 10' incorporating Baker's 12
heavy duty 25 watt high flux, quality loudspeaker with cast
frame. Cabinets attractively finished in two tone colour
scheme-Black and grey.

COMPLETE SYSTEM £45
plk, 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

Also at 323 Edgware Road, London, W.2
Goods not despatched outside U.K. Terms C.W.O. All Enquiries S.A.E.

s,1\1 compo,v

R TV
(.4c, O

ON) Lim`l

BATTERY
ELIMINATOR

Plug lour Transistor
Radio, Amplifier, CI.
setts, etc., into the :1.c.
through this compact ell ' atmlin"tin 3in appros.41V ell 6.
fiV WE, 9V /plugV complet.with cable and for Philip.I WE HOLD THE LARGEST STOCK OF RETAIL COMPONENTS Iii
Cetwette. 30 /6 Plus 2 P. &

/ w each. LONDON - SEND 3/- FOR CATALOGUE AND LISTS

CRESCENT
II & 40 MAYES ROAD. LONDON N22 6TL 888 3206

MAIL ORDER
DEPT. No. II

Mayes Rd.
LONDON

N22
ATL

TELETON TYPE NM.33
MAGNETIC CARTRIDGE
',term with diamond styli. This

er popular cartridge now at
..onomy price: Diamond Stylus,

t Frequency. 20.20kHz:
.at ion, 20.11. at 10kHz.

79/6 Phu. 1/6 P..6 P.

I.C. MODULE TYPE BP1010
3w rAtt.s. potter amplifier tool pre -amp. Complete with BRITISH RECORDING TAPE
data sheet. Pally gnaranteed. 25/_

P. P.
.21 the finest qwtlity. (all guaranteed). aitt 60011, 8/6 each, 3 tor 84/-. )

All sluelair pnalucts are in.stock. Please include postage alin 900ft, 10/- each, 3 for 28/6. Tin 1,200ft, 11/6 eaeh, 3 for at-. Pleas,
with orders. include 191 on each order for P. & P.

SOLID STATE BLOCK MODULES
Ph:: t per -:mop E1311: input, 100K: gain, 28114:
mac. out, 3V: max. In. 5051/V: power, 41V.
Tape pre -amp E1312, as above.
Mk. pre -amp E1313, as above.
Power amplifier E1314: Input, 1.000 ohms:
gain, 20db, 300M/W; power, 11V 41.c.
Electronic organ, tone oec. E1315: lone heti.,

200 11411s: output, SOM/W; power, 9V: current, 15M/A.
Dual flasher E1310: flasher time. 14 sees: power, 6V: current. 150M' 4:
lamp, fiV 150M/A.
We also stock the horse voile
practice modules in this range. ALL AT 25/- Pine 24 P. & P.

PSYCHEDELIC LIGHT CONTROL UNIT
Three tin I: Bass --Middle Treble. Each
cha .1 has its town sensitivity control. Joel aounect
the input of thin ' to the loudspeaker terminals of
an amplifier, oil connect three 250V up to 300W
lamps to the output terminals of the unit, and you
produce a fascinating sound -light display. (All
sUaraliteed) 818.10.0. Mb 7/6 P. & P.
If you require Dare Informal i0111 please send S.A.E.

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete w ith
standard storage ease): 1'60 741. C90 11/11. 0120 17,11.
Plus P. a P.

HIGH QUALITY IMPORTED HEADPHONES
1,0000 per phone 15/11 TTC
2,0000 per Phone 1 GI105Plus 2/- P. & P. per pair.

EMI SET 850
.1 complete speaker c3 IN KIT FORM. We sulady
:1 antlers styled teak finish cabinet with black
Overalld imensIons: 141n , 9In 9in. Made to a very
high standard. A 6lin EMI woofer. A 3111 tweeter.
.6 crossover network. _Acoustic wadding. Outout

le tot nab, wire and fixing hardware. Specification: Mac. power,
I : frequency. 65.20kHa: imp 8-15 ohms.

Kit price 9 Gns. Plan 7/6 It & P.

IMPORTED PANEL METERS
KA.38C I:in I lin. 50nA,
100oA, 500NA, 1/MA, 5M/ -t.
s meter 1M/4, 3000. All at

29/6

1.'17

KA-63C 3:in 3,tin 300V.
S meter 5004,1, 1M/A. A'I at

, 39/6 Plus 1/r.
P P.

LOW VOLTAGE
AMPLIFIER

transietor amplifier com-
plete with volume control, is
suitable for SW II., 4111.1 0..e.
supplies. Will gise about
1W at a taint output.
With high IMP Input this
to opillier will work as a
record player, labs :1110111.

etc., amplifier.
Few only at 3r1. plus 2/6 I P.& P.

MAINS TRANSFORMER
Fused Primary 240V. tit
50M/A, Secondary 220V 6-31
at 11. This transformer
is nude to a very high
standard and is a
small size: 9:in

Olin. I 2/6PI"8 31-P. & P.

EMI LOUDSPEAKER 450
low Isis Si,. - two
2 2:In tweeters and cross-
over. All wired and ready
for use. This ever -popular
460. In 3-8-15 ohm imp.

65/- Plus 7/6 P. & P.

STEREO HEADSET
S ohm impedance, complete with plug :11111 511

lead.eery- comfortable phone set. Listen to
stereo without 1.18e interrupting the pleasure.

Ireful value b 9 / 6 Plus 4/- P. & P.

STEREO JUNCTION SOX
For stereo amplifier,' without stereo pick socket

2 5 ! - Plus 1/5 r. & P.
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Your first day
on Television

5th January 1971

MS:

MOOS.

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

Guilds Radio, Television
and Electronic

Technicians' Course.

Minimum entrance
requirements are Senior
Cambridge or '0' 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.

44m4

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

Please send, without obligation, details
of the Full-time Course in Radio.
Television and Electronics.

NAME

ADDRESS

YATES ELECTRONICS
(FLITWICK; LTD.

RESISTORS
High stability carbon film. Very low noise. 0.5W 5% 4.712
to 2.2Ms3 2.5d each, 100 2d each, 0-5W 10% 4.711 to
10Mi3 2d each, 100 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 470 to IMO
325 resistors Ell series 50/-.
650 resistors E24 series I00/-.
4 WATT WIRE WOUND RESISTORS 1/6 each.
10% 1.0, 1.8, 2.7, 3.3, 3.9, 4.7, 5-6, 6.8, 8.2 ohms.
5% 10, 15, 20, 25, 39, 50, 100, 200 ohms.
MULLARD POLYESTER CAPACITORS 10%
400V: 0.001/iF, 0.0015pF, 0.0022J, 0.0033pF, 0.0047pF, 6d.
0.0068J, 0.01pF, 0.015/4F, 0.022pF, 0.033pF, 7d. 0.047J, 9d.
0.0681,F, 0.1/,F, 10d.
160V: 0.01 pF, 0.015pF, 0-022pF, 0'033/ F, 0.047,F 0-068pF, 7d.
0.1pF, 9d. 015pF, 022pF, 10d. 0.331F, 1/3. 0.47pF, 1/6.
0.68pF, 2/3. 1.0pF, 2/6.
250V: P.C. mounting miniature 20%: 0.01,,F, 0.015,0F,

0.022,F, 7d. 0.033pF, 0.047pF, 0.068pF, 8d. 0.1 /,F, 9d.

0.15RF, 1/-. 0'33, F, 1/4.
MYLAR FILM CAPACITORS
100V: 0.001pF, 0.0021,F, 0.0051,F, 0-0 1 pF, 0.021,F, 6d. 0.05pF,

0.1pF, 8d. I/-.
CAPACITOR DEVELOPMENT PACK
Selection of ceramic and polyester capacitors 100pF to 1.0pF.

Total 100 capacitors, E2.18.0.
MINIATURE ELECTROLYTIC CAPACITORS
50pF 6V 16pF 10V I Op F 12V 4011F 16V 161IF 40V

100p F 6V 6411F 10V 16µF 12V 6.4pF 25V 50pF 40V

200p F 6V 125µF I OV 50pF 12V 25p F 25V 2.5pF 64V

32011F 6V 200pF 1 OV 1000/F 12V 81IF 40V I OpF 64V

I/- each
250,,,F 12V, 100pF 40V 1/6. 1000,F 25 volt 6/-. 2500,,,F

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

CERAMIC DISC CAPACITORS
100pF, 150pF, 2/0pF, 270pF, 330pF, 470pF, 560pF, 680pF,
1000pF, 2000pF, 5000pF, 10,000pF, 5d each.
GANGED STEREO POTENTIOMETERS
-i watt carbon track Skil 1 Skil to IMO . IMO log or linear
8/- each.
SKELETON PRE-SET POTENTIOMETERS
Linear: 100, 250, 500 ohms and decades to 5M ohm 20%

-.2501a1, 30%, 250k0. Horizontal or vertical P.C.

mounting (0.1 matrix).
Miniature 0.3 watt 1/- each.
Sub -miniature 0.1 watt 10d each.
TRANSISTORS

ACI26 4/- AFI 17 3/6 BFY51 3/9 2N3055 14/6

AC 127 4/ BC107 3/ I BFY52 4/6 2N3703 3/3

ACI28 4/ BC108 2/9 BSY56 6/ 2N3705 3/6

ADI40 8/ BC109 3/- BSX2I 5/ 2N371 I 3/3

AFI 15 3/6 BFY50 4/6 2N2926 2/6 ORPI2 9/6

DIODES -0A85, 0A91, 0A202, 16 each
ZENER DIODE
400mW 5% 3.3V to 33V 3/6
SILICON RECTIFIERS
IN4001 50V IA 1/6
IN4002 100y IA 2/
1N4003 200V IA 2/3
IN4004 400V 1 A 2/6
I N4005 600V IA 2/9

VEROBOARD
0.15 0.1

Matrix
21 z 3f 3/3 3/9
21 5 4/ - 4/6
31 / 31 4/ 4/6
31:- 5 5/3 5/3
17 / 3: 15/
17./ 24 11/6
17 5 (plain) 15/-

I N4006
I N4007
BYI24
BYZIO
BYZI3

800V IA
1000V 1 A

100y 4A
800V 6A
200V 6A

17 ,,31 (plain)
17 a.24 (plain)
24 5 (plain)
21'. 31 (plain)
Pin insertion tool
Spot face cutter
Pkt. 36 pins

ROTARY SWITCHES
IP I2W, 2P6W, 3P4W, 4P3W, 4/6.
JACK PLUGS AND SOCKETS
Standard Screened 3/6 2.5mm Insulated
Standard Insulated 2/9 3.5mm Insulated
Stereo Screened 7/ 3.5mm Screened
Standard Sockets 3/ - 2.5mm Socket
Stereo Sockets 3/6 3.5mm Socket

3/-
3/3
1/6
7/--
4/

0.15 0.1
Matrix

10/6
7/6
3/6
3/-
9/6 9/6
7/6 7/6

3/ -

1/6
1/6
2/6
1/6
1/6

C.W.O. please. 1/6 post and packing on orders under LI.
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 oacillmeope. T.B. 2
../s-750KHz. Bandwidth 0.6
MHz. Sensitivity 33111V/CM.
Operating voltage 0/110/
200/260V a.c. supplied in
excellent working condition.
222.10.0.
Carriage 30/.

AVO CT471A MULTIMETER
Battery operated, fully transistorised.
Sensitivity 100m (1/v. Measures AC/DC
Voltages 12mV to 1,200v. AC/DC Current
12uA to 1.2 Amp. Resiktance 12 ohm to
120 m0 HF, VHF, UHF, Voltage with
multiplier 4v to 400v up to 60 Mcia, 40mV to
4V up to 1,000 Mc/e. Offered in perfect
condition. 155 each. Carr. 10/,

CRYSTAL CALIBRATORS No. 10
Small portable crystal
controlled wavemeter.
Size 7' A 7I' 4'. Fee.
quency range 600 Ke/e.
10 Mc/a (up to 30 Mc/s
on harmonic.). Cali
healed dial. Power re
quirements 300 V.D.C.
13mA and 12 V.D.C.
ti.3A. Excellent con-
dition. 99/6. Carr. 7/6.

TAPE CASSETTES
Top quality in plastic library boxes.

C60 60 min 8/6 3 for 24/6
C90 90 Mill 12/6 3 for 30/-
C120 120 min 15/- 3 for 48/6

Caesette Head Cleaner 11/3. All Poet Extra.

CLASS D WAVEMETERS
A cryetal controlled hetero-
dyne frequency meter
covering 1.7-0 Me/s.
Operation on 6V d.c.
Ideal for amateur use.
Available In good need con-
dition. 115.19.6. Carr. 7/6,
or brand new with acme -
Norte. 17.19.8. Carr. 7/6.

B.C. 221 FREQUENCY METERS
latest release 126kHz to 205111. Excellent
condition. Fully tested and checked and
complete with calibrator charts.
227.10.0. each, Carr. 10/-.

AM/FM SIGNAL GENERATORS
Oscillator Test No.
2. A high quality
precision instil,
inept made for the
ministry by Airniec.
Frequency cover-
age 20-8011c/e. AM
C.W./FM. Incor

pomace precision dial, level meter, precision
attenuator 1µV-100n1V. Operation from
12V d.c. or 0/110/200/250V a.c. Size
12  81 91n. Supplied In brand new
condition complete with all connectors
fully tested. 245. Carr. 20/-.

AVO CT.38 ELECTRONIC
MULTIMETERS

High quality 97 range Instrument which
measure. a.c. and d.c. Voltage. Current,
Resistance and Power Output Ranges d.c.
volts 260niV10,000V (10 mega -no mega
input). D.c. current 10p,426A. Ohms.
0-1,000 mega a.c. volt 100ni17-260V (with
R.F. measuring head up to 250MHz) a.c.
current 10µA -25A. Power output 60 micro -
watts -5 watts. Operation 0/110/200/250V a.c.
Supplied In perfect condition complete with
circuit lead and R.F. probe. 125, Carr. lb/-.

ADMIRALTY B.40 RECEIVERS
High quality 10 valve
receiver manufactured by
Murphy. Coverage in 6
bands 650 KHz-30 MHz.
I.F. 500/K Hz. Incorporates
2 R.F. and 3 I.F. stages,
bandpass filter, nolw
limiter, cryatal controlled
B.F.O. calibrator I.F. out
put, etc. Built-in speaker,

output fur phone.. Operation 150/230V ac.
Mize 19; 13; 16in. Weight 11412. Offered
In good working condition. 222.10.0. Carr.
30/.. With circuit diagram.. Also available
B41 L.F. version of above. 16K Hz-700KHz.
1117.10.0. Carr. 30/-.

TO.2 PORTABLE OSCILLOSCOPE
A general purpose low
coat economy oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CP6-1 MHZ. Input
imp. 2 mega 26 P.F.
Illuminated scale. 2M.
tube. 115 / 180
230rnni. Weight 812.
220/240 V ac. Supplied
brand new with hand-
book. 222.10.0. Carr. 10'.

50µA 72/.
621-

100µA 821-
100-0-100µA 82/-
200µA 57/8
500µA 55/-
500.0-500µA 52/-
1mA 52/.
1-0-1mA 52/.
5mA 52/.

SEW
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT

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

STOCK  OTHER RANGES TO ORDER

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

50µA 69/8
100µA 67/6
500µA 02/6

TYPE SW. 100
100 x 80 mm

TYPE S-80
80 mm

square fronts
ImA 59 6 30µA 62,8
20V d.c. 59 6 1014LA 59/8
60V d.c. 59 6 500µA 52/6
IA d.c. 59 6 IncA 49/8
5A .1.c. 59,6 20V d.c. 49/8
300V a.c. 59,6 60V d.c. 49/6
VU Meter .... 75/- IA d.c. 49/6

6.1 d.c. 49/6
300V a.c. . 52/6
VU Meter 87/8

" SEW " CLEAR PLASTIC METERS
Type MR.85P. 4ii0 411n fronts. Type ILE.311P. 1 21/32in square fronts.

I OniA  521- 1511niA
60mA 52/-
i001nA 52/ -

IA 52/- s'"7;414
500mA 52/.

5.1 52/.
15A 52/- '7' i
30A 52/- .^.1.2

20V d.c. 52/-
50V .1.c. 521-
150V d.c.
300V 41.e. . 52/- 50µA 40/-
15V a.c. 52/- 50-0-500 .. 87/6
350V a., 52/. 100PA 37/6
S Meter linA . 57/6 100-0-100µA 35/ -
VI: meter .... 72/- 200µA 85/ -IA a.c. 62/- 500µA 80/ -
IA (..e. 52/- 600-0-600µA 27/6
10A (i.e.'. 52/- 1MA 27/6
20A 11.C. . 52/- 1-0-IniA 27/6
30A a.c. . 52/- 2mA 27/6

Type MR.52P. Ella square fronts.
60µA 62'- 10V (1.e. 40/-
50-0-6Oµ.4 .... 52/- 20V d.c. 40/-
100µA 52/- 50V d.c. 40/-
100.0-100µA ..47/8 300V d.c. . 40/-
500µA 45/- 15V a.c. 40/.
IniA 40/. 300V a.c. . - .. 40/-

40/. 8 Meter linA . 42/-
40/- VU Meter .... 62/-
40/- IA a.c. 40/-
40/- IA a.c. 40/-

10A a.c. 40/-
20A a.c. 40/-
30A a.c. -. 40/-

2mA
10mA
60111.1
100mA
600n1A 40/-
1.4 40/-
5.1

Type MR.66P. 31in ..: Situ fronts.
50µA 67/8 20V (I.e. 42,-
60-0-50µA .... 55/- 50V d.c. 42/-
100µA 56/. 150V .1.e. . 42/-
100-0-100µA 62/- 3001 .1.e 42/-
500µA 47/8 15V a.c. 42/-
500-0-500µA .. 42/- 50V a.c. 42/-
1mA 42/- 160V a.c. .. 42/-
5mA 42/- 300V a.c. .. . 42/-
10unA 42/- 500V a.c.  ... 42/-
50mA 42/- 5 meter IncA . 47/6
100mA 42/- VU meter .... 87/8
50001A ' 42/- 50mA a.c. . 42/ -IA 42/. 100mA .,..e. .. 42/-
5A 42/- 200111.4 a.c. .. 42/-
10A 42/- 500mA ac. .. 42/-
i 5.A 42/- 1.4 11.C. 42/-
20A 42/- /A a.c. 42/-
30.0 42/- 10A a.c. .... 42/-
50A 47/6 20A a.c. . 42/-
10V d.v. 48/. 30.1. a.c. - . 42/ -

'MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

EDGWISE METERS
Type PE.70. 3 17/82in 1 15/321n Olin
deep.

5nIA 27/6
1011IA 27/8
2.0inA 27/6
50mA 27/6
100111A 27/6

200niA
300mA
500mA
7611111A
IA
2A
5A
10A
3V d.c.
101 d.c.
15V .1.,
20V .1.e.
100V d.c. .

150V d.c. .

300V .1.c.

2718
27/6
27/6
27/6
27/6
27/8
27/6
27/6
27/6
27/6
27/6
27/6
27/6
27/6
27/8
27/6

5001 d.c. ....27/8
750V d.e. ... 27/6
16V a., 27/6
60V a.c. 27/0
150V 27/6
300V a.... ..  27/8

meter linit . 32/ -
VC meter .. . 42/ -

Type Mit.45P. 21n square fronts.
60µA 45/- 5.4 80,-
50-0-5oµ.4 . . 42/- 10V .1., 30/-
100µA 42/- 20V d.c. 30/-
100.04044A .. 37/6 50V d.c. 30/-
2000, 87/0 300V d.c. 8O/-
500µ.1 82/- I5V a.c. 30'-
500-0-5000A 30/- 300V a.c. . 30/ -Iola 30/- 0 meter 1.11.4 87/6
5.1.1 80/- VU meter ... 45/-
10mA 30/- IA (..c. 30/-
50mA 30/- 5A a.c. 30/.
100mA 80/- 10A a.c. .. . . 30/-
500mA 80/- 20.1 a.c. . . 80/-
1.4 80/- 30A a.c. ... 30/-

" SEW" BAKELITE
PANEL METERS

Type MR 65. 31111 square fronts
600mA 85/-
1A 35/-
5A 85/-
15A 35/-
30.1 85/-
50.4 35/.
IV d.c. 35/-
10V d.c. 85/-
20V .1.e. 85/-
50V d.c. WI -
150V .1.e. . 35/-
300V .1.e. . 35/-

25µA 70/- 30V a.c. .. 35/-
50µA 47/6 50V a.c. . 35/-
50.0-50µA . 45/- 150V a.c. ... 85/-
100µA 45/- 300V a.c. . 35/-
100-0-100pA 46/- 500m4 3 e 35/
500µ.1 42/- IA a.c. 35/-
1mA 35/- GA a.c. 85/-
1-0-11.1A 35/- 10A a.c. . 35/-
5111A 35/. 20A a.c. . 35/-
10mA 35/- 30.1 a.c. . 35/-
50mA 35/- 50A a.c. . 35/-
1001,1A 35/. VU meter . 62/-

50µA 60/-
50-0-50µA . 5716
100µA 57/6
100-0100µA 55/.
200µA 55/-

500µA 52/-
1mA 47/6
300V a.c. . 47/11

VC meter .. 65/ -

Send for illustrated brochure - Discounts for Quantities

POWER RHEOSTATS
High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
exstock Single hole fixing, tin. dia. shafts. Bulk quantities available.
25 WATT. 10/26/60/100/260/600/1,000/1,600/2,600 or 5,000 ohm., 14,6. P. A. P.
50 WATT. 10/26/60/100/250/600/1,000/2,600 or 6,000 °him, 21/.. P. & 1/6.
100 WATT. 1/5/10/25/50/100/250,500/1,0100 or 2.500 ohms, 27/6. I' Sc P. 1;6.

FTC -401
TRANSISTOR
TESTER
Full capabilities for measuring
.4, B and ICO, spa or pap.
Equally adaptable for check-
ing diodes. Supplied complete
with instructions, battery and
leads. 10,111.11. P. a P. 3/..

MARCONI T1141Z DISTORTION FACTOR
10212Q. Excellent condition. Fully tested.
M. Carr. 15'-.

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

1 new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11.1 mega
6 Ranges -I-. 1%.µH - 1 1 1

HENRYS 6 Ran-
ges -2%. C. 10pF
-,1110mFd. 6

Ranges 2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges ±1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100µA.
Meter indication. Attractive 2 tone metal
case. Size 71 5 Sin. 220. P. & P. 5/-.

COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES

D.c. coupled. Band width Ike/s. Perfect
order. 225. Carr. 30;-.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-

ing 120 ke,'8260
Mc/a on 6 bands.
Directly calibrated
variable R.F, at.
tenuator. Operation
'200/240V ac.
Brand new with In-
structions. 215.0.0.
P. & P. 7,6. S.A.E.
for details.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 020 Ke,'s on ranges. Output
5000 or 5k 11 . Operation 200/260V. A.C.
Supplied in perfect °Met. 212.10.0. Carr.
10/-.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20c /e to
200 hex on 4
bands. Square:
20c/a to 30 kc/s.
Output imped-
ance 5,000 ohms.
200/260V. A.C.
Supplied brand
new and guaran-
teed with instruc-

tion 111:111Uili and leads. 216.10.0. Carr. 7(6.

MARCONI TF885 VIDEO
OSCILLATORS

0-5MHz. Sine Square Wave. 145. Carr. '20/,

LAFAYETTE 7E46 RESISTANCE
CAPACITY ANALYSER

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

Meade New 617.10.0.
Carr. 7/6.

MARCONI TF195M BEAT
FREQUENCY OSCILLATORS

0-40KHz. 620. Carr. 301-.

ADVANCE TEST EQUIPMENT
Stand new and bond In ideas' waled eartOffs
JIB. AUDIO SIGNAL GENERATOR.
15 c/s to 50 Eche. Sine wave. Output 600
ohms or 5 ohms. 600.0.0.
VIS7 9. UHF MILLIVOLT INTER.
100 Kehl to 1,000 Mc/s. cc. 10 mV to 3V.
D.c. 10 my to 3V. Current 0.01 µA to 0.3
mA. Resistance 1 ohm to 10 megohm.
1115.0.0.
mi. TRANSISTOR TENTER. Full range of
facilities for testing PNP or NPN translators
In or out of circuit. 137.10.0.
Carriage 10/- per item.

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

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

TRANSISTORS
114914 1/11ACI28 4/- BSY38 4/6
1E4001 11/-;AC154 4/6 86430 4/6
1E4009 2/340176 5/- 08151 6/11

1E4003 2/0 AC187 12/6 118 158 1.11/-

UN4004 8/-.40188 7/5 00195A 8/6
1E4006 8/6 ACY17 6/6 BY 100 6/6
1E4006 4/- ACYI8 6/- BY 124 6/-
1144007 4/6 ACYI9 5/- 84126 4/-
1E4148 1/9 ACY20 5/. B Y127. 4/6
1N6054 4/6 ACY2 I 5/- 131610 71-

20301 4/- ACY22 41- 81211 We

20302 4/- ACY28 4/- 81,212 8/-
20303 4/- ACY40 4/- 81213 01-

90306 7/0 10140 19/6
20308 5/- AD149 11/6 AL/ 481 86/-
20309 If- A0161 7/6 MP/102 3/6
20371 35.10162 7/6 41P1,103 7/6
20374 4/- 19114 6/- elPF104 716

20381 VI A9116 6/- MP I' 108 7/6
2E896 4/- AF116 6/- N ET213 6/-
2N697 4/- AF117 6/- 4 K T214 4/6
2E698 5/-19118 12/6 EnT216 7/6
2N706 19119 4/- 14 ST2.17 6/6
2167061 2/6 AF124 4/6 N16 T224 5/-
2E708 8/- AF196 4/. 14x1`241 6/6
2E914 3/6 AF127 4/- NKT261 4/-
2E916 AF139 4/- NKT271 4/-
2N918 5/- AF178 11/- NKT272 4/-
2E9!9 4/6 AF180 10/8 14 ET274 4/-
2E930 6/6 AFI81 8/6 N KT275 41.
2E1131 5/0 AF186 9/- N K1278 8/8
2E1132 0/5 AF -239 8/8 NKT281 616

2E1302 3/11 A8Y26 5/- NKT403 15/-
2E1303 8/5 ASY27 7/8 NKT404 12/6
2E1304 4/0 A01(28 5/6 NKT405 151-

2E1305 4/6 AOZI7 8/6 ET773 6/-
2N1306 11/- AUTIO 30/- N KT10439 718
2N1307 5/- BATH OAS 216

2E1308 5/- 00107 3/.0A10 2/0
2E1309 6/. BC108 3/. 0147 1/6
2E1613 5/- BC109 3/. 0A70 1/6
2E1711 5/- BCI 13 5/6 0A79 1/9
2141889 5/5 BCI16 12/5 0A81 1/6
2E1893 8/6 BCI25 11/.. 0185 1/6
2/12147 14/6 BC126 11/- 0190 1/6

2E2160 11/8 BC147 sie 0.401 1/8
214 9193 9/0 0195 115

2E9917 6/11 BC149 516 01200 9/-
2162218 6/6 BC167 6/. 01202 1/-
2E9219 0/0 BCI72 5/601210 8/5
2162369 3/8 BC177 7/50019 8/5
2N2369 3/5 BCI86 7/6 0020 M-
22423691 4/- BC182L c_ 0022 10/-
2.82484 6/6 BC1841. 4/. 0023 10/-
2/72613 7/- BC2121. 415 0024 11/6
2162646 1118 BCY30 6/6 0025 10/-
6N2904 7/- BCY3I 6/6 0026 8/6
282923 3/6 BCY32 7/6

oc8
0/19994 3/6 BCY33 4/. 0029 12/6
9E9925 3/6 BCY34 4/g 0C35 8/-
2/42926G 2/9 IICY38 415 0C36 12/6
2E29260 2/6 BCY49 3/. 0011 4/8
9162926Y 9/6 BCY43 0042 6/-
2E3053 5/- BCY71 .6 0044 4/-
2N3054 11/- BC1'72 8/6

0C45 2/0
2E3055
2N3391A
2N3416
2N3570
2E3702
2N3703

15/-
6/-
7/6

17/6
8/6
4/6

BOZ11
BD121
B0123
BD124
BF116
BF117

7/5
13/-
16/6
12/-
5/.

0046
0070
°C.11
OC /2
0073
0074

8/-
3/-
2/6
2/6
6/-
6/-

2143704 4/6 B9167 6 /. 0075 4/8
9E3705
283706
2E3707
2143708
2E3709
2163710
283711

4/-
4/6
4/
/6

Le
4/-
4/-

8E173
BF190
89191
BF189
119184
BF185

6/6
7/.
5/5
5/5
6/5
9/6

0076
0077
0078
0081
00811)
0083

4/6
5/-
4/6
4/-
4/-
6/-

2x3819
0/73903
2143904
2E3905
2E3906
2E4058
2E4059
2N4061
9N4062
2E4286
2214287
2274288
1N4289
2E4990
2E4291

7/-
71-
7
718
7/6
5/6
6/-
4/6
4/6
3/6
3/6
3/6
3/6
8/6
8/6

BF194
BF195
89200
8E224
139226
89244
BFX 12
BFX 13
BFX29
BFX30
11FX 44
BFX86
BFX 66
BFX87
BFX88
B9118

4/6
5/5

10/8
6/.
8/-
9/6
416
4/5
7/.
9/.
7/5
7/.
6/.
6i.
5/.
ks

0084
00139
00140
001139
00170
00171
00200
00201
00202
00203
00204
00205
00207
OCP71
ORPI2
011960

5/-
0/6

5/54/6
6/-
6/-
0/8
9/6

12/0
8/6
8/5
8/6

16/6
8/6
M-
10/-

2N4292 9/11 BEY20 12/5 P346A 4/6
2145354
2145355
28102
28103

5/6
5/6
6/6
5/0

BFY50
BFY51
BFY52
BEY90

4/0
4/6
4/6

13/6

PL4001
PL4002
P14003
P1.4004

2/9
3/-
8/8
3/6

28104 6/6 118X19 3/6 PL4005 3/6
40250 10/- B8X20 5/6 PL4006 4/-
40361 12/6 B8X21 7/6 PL4007 4/9
40362 13/6 28X78 4/6 TI843 5/-
AC107 11/- B8Y26 3/6 TI844 8/6
AC128 4/- B8Y27 3/11 T1845 3/0
ACI27 6/- B8Y28

SEND SAE FOR FULL LISTS
DISCOUNTS:

104; on 12 + any one typo.
15'; on 25 + any one type.

Large quantity discount, on application.
Postage: Semi -Conductors 1/8. Valves 3/.

.4- See previous page

114
IRO
105
1T4
1U4
IU5
012
OB2
024
014
2021
3Q4
384
3V4
5R4
5174.
5V4
5Y3
524(1
6/30L9
6AC7
6A07
OAKS
6AK6
6A1.5
BABB
6AQ5
6A86
8AT6
6AU6
6AV6
61116
6BE6
66116
61126
6BQ7A
6BR7
6BR8
6BW6
6BW7
6826
6C4
6006
6CL6
60W4
691
6960
6F13
6914
6915
8918
8923
6H6
624
636
625(1T
626
6J7
6168(1
61.60T
61020
8Q7
68A7
6807
6827
88E7
881.7
68N7
68Q7
604
8V6(1
6V6GT
6X4
6X5G
6X6(1T
1002
1091
10P13
10P14
12AT6
12AT7
12107
12AX7
12AV6
12BA6
1211E6
12BH7
l9AQ5
2001
2099
2011
20P1
201.3
20P4
20P5

7/-
6/-
4/6
6/-
9/0
8/8
6/6
6/-
2/6
6/6
V/-
71-
81-

11/-
6/-
8/.
11/-
7/6

16/-
4/-
718
6/-

11/6
8/8
4/8
6/6
6/-
6/-
5/-
618
4/5
6/-

8/6
7/0

17/-
18/-
15/-
18/5
5/0 DL94
6/-

mu -
0196
DM70

10/- DY86
12/0 DY87
12/5 E880;

61- 2180F
7/- EABC80

12/- EA942
11/- 21191
8/- EBC41

16/0 EBC81
8/- EBF80
9/6 EBF83
4/-'EBF89
8/. EBL21
8/8 EC86
8/0 EC88
6/- ECC40
9/. ECC84
6/6 ECC85
7/8 20088
7 - ECF80

- ECF82
7- ECF86

- ECH2I
(3 ECH35
5 6 EC}042
8 - ECH8I

12 6 1.01083
5/- ECL80
6/6 ECL132
5/- ECL83
6/6 ECL86

2937A
EF39
EF40
EF4I
2E42
2980
EF85
29811
EF89
EF91
EF92
EF183

6/0 EF184
8/8 EH90
91- 21.34

16/- 21.33
20/- EL4
10/- 21.42
12/- EMI
20/- EL84
20/- EL85

VALVES
2/6 2516 7/0 2191

E1.95
EM80
EM81
EM84
EM85
25187
EY51
EY86
EY87
EZ40
EZ41
2280
EZ81
0232
0Z34
K766
KT88
MU14
PABC80 8/-
PC86 11/6
PC88 13/-
PC97 8/0
PC900 9/6
PC084 7/-
PCC85 8/-
PCC88 12/-
P0089 10/8
P00189 11/h
P0980 0/5
PCF82 6/9
PCF84 9/-
PCF86 11/-
PCF8000 15/-
PC9801 10/-
PCF802 10/
PCF805 15/-
PCF806 18/-
PCF808 15/5
PC1.82 7/9
PC1.83 111/-
PC1.134 8/9
PCI.85 9/5
PCI.86 9/5

10/-
18/-
11/-
60/-
6/-
4/-
5/-
6/-
11/-

6/6
6/6

25Z4 11/-
2625 8/6
25Z6 11/1)
30015 16/-
30017 15/-
30018 15/-
3095 17/-
0911 15/-

309112 18/6
30E114 15/0
30L15 17/-
301.17 17;-

01.12 10/-
301'19 15/-
301.1.1 16/6
30PL13 18/.
30PL14 17/-
35L6 9/6
95W4 5/-
3524 81-=5 71-
50E5 7/-

8505 9/71--
85A2 7/11
807 0/6
1625 61-
5763 13/-
6146 30/-
AZ31 10/-

Y31 7/-
DAF91 6/6
DAF96 7/9
DF91 4/6
0996 7/9
DE91 7/-
DK92 9/-
DK96 8/-
01.92 7/-

7/0
0/6
6/6
7/-

12/6
15/-
6/5

10/.
8/3

10/6
0/6
8/-
5/5
5/6 PY80

12/- PY81
181- PY82
18/-,PY83
11/. py88
6/"IPY800
VPY801
VI' U25

"1326
7/.11' 012/eug.,

11/6 ,,,5,
12/-
13/- ., .1,

5/.
71-
8/-
8/6
7/0

11/.
11/-

11/-
8/-
8/6
7/6

511i1

5/6
9/6

11/-
27/6
83/0
8/-

PFL200 11/-
PL36 11/-
PL81 9/8
PL82 9/-
PL83 8/-
PI.84 7/-
P1.500 15/-
P1.504 16/-
PY32 11/-

12/6
8/8
6/-
11/-

7/6
8/-

10/-
10/-
15/-
15/-
6/-
6/.

14/-
8/-
8/-

11/6
20/-
0/9

10/6
9/6
8/-
713

71-
9/9
8/-

10/0
11/-
18/-
6/6

7541/1555 IULT7C094L18832 11 021--

7/ UF80 7/8
/- UF85 8/-

10/6 UF89 7/-
17/0 U1.41 12/-
11/- UL84 (11

,4110//11..LI:Ty8461

8
6/- VR105/30 56
8/6 VR150/30 5:-

5/6 i"8-
810

301
5/. 0801
6/51-ABC80

12/8l 942
5,5 li713C41
5/. 08081
5/.1013E80

1.0/-jUBF89
12/611:8
14/-CCC00824

5/. UC1,80
ITCH21

5/511TH42
6/511001181

ZENER DIODES
400mw. (L3 to 33V) 3/-
15 watt (24 to 700V) 4;-
10 watt (32 to 100V) 8/-

THYRISTORS
IA: 50PIV, 6/-; 100PIV, 5/8; 200PIV, 7/8;
30091V, 8/-; 400PIV, 9/6. 31: 150PIV. 6/-;
100PIV, 7/0; 200PIV, 8/-; 300PIV, 9/-;
400PIV, 10/, 5A: 100PIV, 11/-; 200PIV,
18/-; 400PIV, 15/-. 7A: 100PIV, 11/-;
200PIV, 13/-: 300PIV, 14/-; 400PIV, 19/6.
100A: 350PIV, 50/-; 400PIV, 65/-.

TRIACS
80411 100PIV 6A, 19/6; SC41B 61 200PIV,
22/-; 8C411) 400PIV 61, 27/0.

la -f/ fati/PMENT
SAVE UP TO
3W-3% OR MORE
SEND S.A.E. FOR

DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!

GARRARD
FULL CURRENT RANGE OFFERED, BRAND NEW AT FANTASTIC SAVINGS

1025 stereo 57.19.8 31.721/ 124.19.6
2025T/C stereo 68.17.6 AP75 216.19.6
40 MKII stereo 28.8.0 8175 625.19.6
3000 stereo 19.19.6 017513 227.19.6
8P20 ME!! 210.19.6 81.2511 137.10.0
81.56 1111.12.6 A70/11 611.19.6
8L6511 114.19.6 401 625. 0.0
Carriage 7/6 extra each !tern.

TEAK PLINTHS AND PERSPEX COVERS
1. For SP25, 81.65, 01.55, 3000, 2025T/C, 2025, 1000.
2. For AP75, 8175, 81.95. 25.19.6
3. For 8925 etc. to operate with lid in place 15.19.6
Carriage 7/0 extra each type. , Full range of Garrard accessories available.

64.10.0

HALF PRICE OFFER!
SINCLAIR STEREO 25

111101011111111MN

411.

wwwcirss-/. /..a"

111-191 solid state pre -amplifier and control
unit incorporating treble, bass, volume and
balance controls. Switched input for p.n.
(magnetic and ceramic), mike and radio. Will
also accept tape head. Operates from 9V -12V
battery (20V max. 72mA). Frequency
response 25Hx-30kHz± ldB. Noise level
better than -60dB on all inputs. Principally
designed for use with Z12 Amplifier but full
instructions are supplied to enable it to be
used with any! amplifier. Sine 61" 21" x 21'
overall plus knobs. Brushed and polished
aluminium front panel with matching knobs.
Supplied brand new and guaranteed, with
full Instructions.

Original price 69.19.0
OUR PRICE 99/6. P. k P. 3/.

SPECIAL OFFERS!
G d 81.25/11 fitted Goldring 0800
cartridge and wooden plinth and plastic
cover. Total list price 236.
OUR PRICE 180.19.6. Carr. 10/,
001.0E1170 0169/2 fitted Goldring 6800
cartridge complete with "de luxe bane and
cover. Total list price 260.16.0.
OUR PRICE PI. Carr. 20/-.

SINCLAIR EQUIPMENT
Project 60. Package offers. 2 z 230 amplifier,
stereo 60 pre -amp. PZ6 power supply,

119.0.0. Carr. 7/6. Or
with P26 power supply,

^ 621, Carr. 7/6. 2 x 260
amplifier, stereo 60 pre -
amp. PZ9 power supply,
121.10.0. Carr. 7/6.
Transformer for P28,
59/0 extra. Add to any

of the above 14178. for active filter unit
and 216 for a pair of Q16 speakers.
All other Sinclair products in stock. 2,000
amplifier, 223, Carr. 7/6. Neoteric amplifier,
146, Carr. 7/6.

TELETON SAQ203E
STEREO AMPLIFIER * TRANSISTORISED FM TUNER *

6 TRANSISTOR
Solid state, lOW
per channel music
power. OW r.m.s.
Inputs for loaf,
ceramic, tuner, aux.

Carr. 7/6.

ECHO HS -606 STEREO
HEADPHONES

Wonderfully com-
fortable. Light -
,eight adjustable
vinyl headband.
lift. cable and
..tereo jack plug.
23-17,000 cps. 8
..hm imp. 67/5.
I'. & P. 2/6.

HOSIDEN DHO4S 2 -WAY STEREO
HEADSETS

L:LL.h headphone eon.
talus a 21.16 woofer
and a tin tweeter.
Built in individual
I. -eel controls. 8 0 Imp.
25-18,000c/s. with
cable and stereo plug.
15.19.6. P. & P. 2/6.

AMERICAN TAPE
First grade quality American tapes. Brand
new Discount on quantities.
3I6. 2251t. L.P. acetate
311n. 600ft. T.P. mylar
Sin. 600ft. std. plastic
Sin. 900ft. L.P. acetate
Sin. 1,200ft. D.P. mylar
52In. 1,200ft. L.P. acetate
On. 1,200ft. 1.1'. mylar
81in. 1,800ft. D.P. mylar
Olin. 2,400ft. L.P. mylar
7in. 1,200ft. std. acetate
dn. 1,800ft. L.P. acetate
71n. 1,800ft. L.P. mylar
7I6. 2,400ft. D.P. mylar
71n. 3,600ft. T.P. mylar
Postage 7/-. Over £3 post paid.

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

3/6
10/-

816
10/-
15/-
12/8
16/-
22/5
89/6
12/6'
15/-
20/-
25/-
45/ -

HIGH QUALITY
TUNER, SIZE
ONLY 6 4 21In.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates

on 9V battery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. 26.7.5. P. & P. 2/6. Stereo multiplex
adaptors 99/6.

Latest
Catalogue

Our latest edition giving fail details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 10/-. 248
pages, fully illustrated and detailing
thousands of items at bargain prices.

111.1111.10S,
tisitrsnit
tinspasents
a flivisissat
stole's.

SEND

NOW -

ONLY

7,6

P. &P.

1/6

 See opposite page
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RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPES

5M1-1. Pass Band. Separate 1-1, 12 anipli
tiers. Calibrated triggered sweep from
0.2tisec to 100msec/cm.
Supplied complete with all accessories and
Instructions, IIST, Carr. paid.

MARCONI CT44
TF956 AF
ABSORPTION
WATTMETER
1 njwatt to 6 watts.
1120. Carr. 20i-.

TE111.
DECADE
RESISTANCE
ATTENUATOR
Variable range
0-111dB. Con
nections. Un-
balanced T and Bridge T. Impedance
6000 range (0'IdO 10) + (1dB 101
+ 10 + 20 + 30 + 40,113. Frequency:
d.c. to 200kHz ( -3dB). .Accuracy:
0.06dB. +indication dB 0.01. Maxi-
mum input less than 411r (501'). Built in
4000 load resistance with internal/external
switch. Brand new 137.10.0. P. & P. 5/-.

BELCO AF -5A
SOLID STATE SINE SQUARE

WAVE C.R. OSCILLATOR
Mine
18-200,000HE
Square
I8-50,000112.
Output max
+10dB (10k0).
Operation
internal
batteries.

At ;Active two -that e: Se 71in x 5in 21,,.
Price 117.10.0 Carr. 3/0.

TE-18A Transistorised
Sinai Generator. 6 ranges
400 kilz-30 nalz. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
51 31 :311. Complete
with instructions and
leads. 17.19.6. P.& P. 4;-.

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrunientSine 1His
to 100kHz. Square 2011z
to 20kHz. Output max.
+10dB (10k0). Opera-
tion 220/240V a.c. Size
216mm 150nuo
120mni.
Price 127.10.0. Carr.
6/-.

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

10 meg. input 10 ranges:
.01 / .003 / 1 / 3 1
3 / 10 / 30 / 100 / 300V.

4e1s.1.2Me/s.
Decibels -40 to +50.1B.
Supplied brand new
complete with leads and
instructions. Operation
230V a.c. 117.10.0. Carr. 5,-.

7E-85 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
16-1,500V. A.c. volts
1 5-1,500V. Resistance
up to 1,000 megohms,
220/240V a.c. operation.
Complete with probe and
instructions. 117.10.0.
P. & P. 6/-. Additional
Probes available: R.F
42/0. H.V. 60/ -

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

160 W. 22.2.6, P. & 1'. 3,6
300 W. 113.6.0, P. & 1'. 4/6
500 W. 14.10.0, P. & P. 6/6

1,000 W. 1010.0, P. & P. 7/6
1,600 W. 16.10.0, P. A P. 8/6
7,600 W. 116.10.0. P. & P.

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount.
ing. Ideal for control of
lamps, drills, electrical
appliances, etc. Input
230/240V a.c. Output con-
tinuously variable from
20V to 230V.
Model 00112306 5.1 68 < 46

< 43mm, 10.7.0. Model
MR2310 10A 90 68

600mt, 111.19.6 Postage 216.

MULTIMETERS bp EVERY purpose
TECH PT -34. 1,000
O.P.V. 0/10/50/250/
500/1,000V a.c. and
d.c. Oi1/100/500mA.

.1 c. -0,100K. 39/6. P. & P. 2/0.

MODEL TIC -200. 20,000
O.P.V. Mirror scale, over-
load protection. 0/6/26/
125/1,000V d.c. 0/10/60/
250/1,000V ia.c. 0950µA/
250MA. 0/60K/6 meg.

-20 to  62dB. 76/, P. & P. 3/-.

MODEL TE-70. 30,000
O.P.V. 0/3/16/60/300/
600/1,200V d.c. 0/6/30/

IJ
120/600/1,200V a.c. 0/
30µA/3/30/300mA. 0/
16K/160K/1SM/16 meg.

66.10.0. P. & P. 3/-.

TYE MODEL TW-60K. 40
ranges, mirror scale. 50K/
Volt d.c. 6K/Volt a.c. D.c.
volts: 0.126, 0.25. 1.25, 2.5,
5. 10, 25. 60, 125, 250, 600,
1,000V. A.c. volta: 1.5, 3,

5, 10, 23. 50. 125. 260. 600, 1,000V. D.c.
current: 25, 50µA, 2.5, 6. 25, 60, 260,
600mA, 5. 10A. Resistance: 10K, 100K,
1 meg., 10 meg. Decibels: -20 to
+01-5dB. 28.17.6. P. & P. 3/6.

TE-900 20.000 /VOLT
GIANT MULTrEETER.
Mirror scale and overload
protection. Oln full view
meter. 2 colour scale. 0/
2 6 110 1260 / 1,000 I

5,000V a.e. 0/26/ 12-5/10/50/250/1,000/
5,000V iLc. 0950µA/110/100/600mA/10A
d.c. 02K/200K/20 meg. chic,. 11.15.0.0.
P. & P. 5/.

MODEL 6026. '57
ranges, giant 51in
meter, polarity
reverse switch. Sen-
sitivity: 60K /Volt
ii.e. 5K /Volt a.c.

D.e. Volts: 0.125, 0.25, 1.26, 1, 10, 26. 60.
125. 250, 600. 1,000V. A.c. Volta: 195, 3, 5,
10, 26. 60. 126. 250, 600, 1.000V. D.c.
current: 26, 50µA, 9.5, 6, 26, 50, 250,
600mA, 5, 10A. Resistance: 2K, 10K,
100K, 1 meg. 10 meg. Decibels: -20 to
+85a1B. 11E10.0. P. A P. 3/6.

HONOR TE.10A. 20k I/ ,
Volt 6/25/50/960/500/
2,500V d.c. 10/60/100/600/
1,000V a.c. 0/50µA/2.5mA
260mA d.c. 0/6K/6 meg.
ohm. -20 to +22dB.
10-0, 100 rold. 0100-0.1 lbl. 69/5. P. S.

P. 3/,
MODEL TE-300. 30,000
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.
30/aA / 13inA / 60mA /
300niA/600mA. 0/8K/80K/800K/8 erg.
-20 to +63dB. 116.19.1. P. & P. 3/-.
MODEL TE-90. 60,000
O.P.V. Mirror scale, over-
load protection. 009/19/60/
300/600/1,200V d.c. 0/6/
30/120/300/1,200V d.c.
0.03/6/60/600mA. d.c.
16K/160K/1.6/16 meg. -20 to +63)0.
17.10.0. P. & P. 3/-.
TIM Damn TIV-20CB.
Features Resettable Over-
load Button. Sensitivity:
20K a/Volt d.c. 6K0/
Volt a.c. D.c. volts: 0-0.5,
2.6, 10, 60, 250, 1,000V.
A.c. volts: 0-2.6, 10, 60, 250, 1,000V. O.,
currents: 0-0.05, 0.6, 6, 60, 600mA, 10A.
Resistance: 0-6K, 60K, 0-600K, 5 meg.
Decibels: -20 to +62dB. 111.10.0. P. a
P. 3/6.

MODEL AS -100D. 100K LI/
Volt. Sin, mirror scale.
Built-in meter protection 0/
3/12/60/120/300/600/1,200V
d.c. 0/6/30/120/300/600V
a.c. 0/10/zA/6/60/3001nA/
12A. 0/2K/200K/2M/200M.
+17dB. 112.10.0. P. & P. 3/6

THE LAB TESTER.
100,000 O.P.V.
61In scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 5/Volt a.c.
D.c. volts: 0.5, 2.5, 10, 60, 260, 1,000V.
A.c. voila: 3, 10, 60, 260, 600, 1,000V.
D.c. current: 10, 1001..A, 10, 100, 600mA,
2.5, 10A. Resistance: 1K. 10K, 100K,
10 meg, 100 meg. 'Decibels: -10 to
+4940. Plastic calm with carrying handle,

size 7 lin " Olin 3lin. 118.18.0. P. & P.

-90 to

LAFAYETTE HA -800 SOLID
STATE RECEIVER

General t,,,rage 130 400Stiz, 550KHz -
301111s. FET front end, 2 mech. filters,
product detector, variable B.F.0., noise
limiter, S Meter, Bandspread. RI? Gain.
15in 91in 811n. 181b. 220/240V a.,
or 12V .1.c. Brand new with instructions.
146. c/,rc. 10!-.

TO.3 PORTABLE OSCILLOSCOPE
3in. tube. Y amp. Senaiti-
tity 0.1v p-p/C51. Band-
width 1.5 cps -1.5 MHz.
Input imp. 2 meg 0 '25pF
X amp. sensitivity 0.9v.
p-p/C11. Bandwidth 1.5 cps
-800 KHz. Input imp.
meg 11 20pF. Time base.
5 ranges 10 cps -300 KHz.
Synchronization. Internal/

external. Illuminated scale 140 215 330
mm. Weight 15 lb. 220/240V. AA!. supplied
brand new with handbook. 697.10.0. C.r.10j-

LAFAYETTE HA -800 SOLID STATE
AMATEUR COMMUNICATION

RECEIVER

3.6-4, 7-7-3, 14-1435, 21 21 43, 28-29.7,
50-64MHz. Dual conversion, 2 mech.
filters, product detector, variable BFO,
S Meter, 100KHz calibrator. '220/240V
a.c. or 12V d.c. Min 91In a 1311n. 181b.
Brand new with Instructions:. 157.10.0.
Carr. paid (100KHz Crystal 39/6 extra).

LAFAYETTE PRO VHF FM
RECEIVER

Solid State. 159-174M14s. Fully tuneable
or crystal controlled (not supplied). Built
In Speaker, Squelch and Volume Controls.
920/240V a.c. or 12V d.c. Brand new with
instructions. 167.10.0. Carr. 10/

"YAMABISHI" VARIABLE VOLTAGE
TRANSFORMERS

Excellent quality . Low price . Immediate delivery
MODEL S-2130 MODEL S-260 B

General Purpose Panel Mounting
Bench Mounting i,t 16.10.0

I A 16.10.0 15A 18.12.6
2.55
55
8A
105
12.S

. .

59.16.0
214.10.0
118.10.0
221. 0.0
137. 0.0

Please :old postage
ALL MODELS

INPUT 230 VOLTS. 60/60
CYCLES, OUTPUT

VARIABLE 0-260 VOLTS
Special discounts for quality

UN R-30 RECEIVER

4 Bands covering 660KHz-3OMHz. B.F.O.
Built in Speaker 220/240V a.c. Brand new
with instructions. 213.13.0. Carr. 7/6.

W562 TRANSCEIVERS
Large quantity available for EXPORT!
Excellent condition. Enquiries invited.

UR-IA SOLID STATE
COMMUNICATION RECEIVER

4 Bands covering 55K Hz-30M 'z. FET,
Meter, Variable BFO for SOB. Built InSpeaker, Telescopic Aerial, Bandspread,
Sensitivity Control. 220/240V a.c. or 12V
d.c. 121in < 411n 71n. Brand new with
instructions. 524. Carr. 7/6.

PULL RANGE OP CODAR AMATEUR
EQUIPMENT IN STOCK

LAFAYETTE LA -324 STEREO
AMPLIFIER

am -
Solid State. 12 5W r.m.s. per channel.
20-20,000Hz 1dB. Inputs Mag/Cer/Tuner/
Aux. Output 4-16: Headphone socket, tape
output. Black and brushed aluminium front
panel. lOtin 31in 81 in. 234. Carr.
7/5.

PULL RANGE OF PARTRIDGE JOYSTICK
AERIALS IN STOCK

TRIO 9R59DE COMMUNICATION
RECEIVER

4 bands 500K11.-30MHs. S Meter, Variable
B.F.O., Bandspread, 7I2 15in .< 10In.
116/250V a.c. Brand new with instructions.
242. Carr. Paid. Full Range of other Trio
Products in stock.
JR.5008E Amateur Receiver 106. 0.0
JR.310 Amateur Receiver 177.10.0
TS.510 Amateur Transceiver 1180. 0.0
SP6D Matching Speaker 14. 7.6
HS4 Headphones 16.19.6

VOLTAGE STABILISER
TRANSFORMERS

180-200V input. Output 230V. Available
130W or 22.5W. 618.10.0. Carr. 5/,

EDDYSTONE VHF RECEIVERS MODEL
770E. 19-165 Me/s. Excellent condition. 1190.

TRANSISTORISED
TWO-WAY TELEPHONE
INTERCOM
Operative over amazingly
long distances. Separate call
and press to talk buttons.
2 -wire connection. 1000's of
applications. Beautifully fin-
Ished in ebony. Supplied
complete with batteries and
wall brackets.
16.19.6. P. & P. 3/6.,

G.W.SMITH & CO.( ) `[A 0)))u LTD
All Moil Orders .-

147, Church Street. London. W.2
Tel 01-262 6562
(Trade supplied)

3, LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34, LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311, EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387
OPEN 9-6 MONDAY TO SATURDAY /EDGWARE ROAD 1/20AY THURSDAY(

Practical Electronics December 1970 943



OPEN DAILY
9.15 a.111.-6 p.m.
( Closed all day \
k Thursday

Garland Bros. Ltd. T0E1 L6E9P2

4012

4

DEPTFORD BROADWAY (Corner of Brookmill Road)

LONDON, S.E.8

THEOSMABET LTD.
We make transformers amongst other things

MAINS TRANSFORMERS
Prim 200/240V a.c. TX 1 425-0-495V 250 mA, 6.3V
4A CT,13.3V 4A CT, 0 -5-6V 3A, 135/-; TX2,250-0-250V
150 mA, 63V 4A, CT, 0 5-6.3V 3A, 78/11; TX15
300-0-300V 120 inA, 6.3V 2A, CT, 6.3V 2A, 6.3V
IA, 78/8; TN9 950-0-950V 65 A, 6.3V 1.5A, 42/-:
MT1 200V 30 103, 6.3V 1.4, 24/-; MT! 230V 45 mA,
6.3V 1.5A, 29,1; MT2A 250V 40 niA. 6.3V 2A, 37/8:

240V See 950V 100 A, 6.3V 2A,MT3 Prim 110 in

XIILTIVOLT TRANSFORMERS
Prim 200/240V a.c. COM1'4/1 one tapped sec. 5-20 -30-
40-60V giving 5 10 15 20 25 :30 35 40 55-60. 10-0
10,20-0-20, 30-0 30V a.e. 1A, 46/-; ditto transformer
2A OMT4/2, 87/8; OMT5/1 one tapped see. 40-50-60-
80-90-100-110V, giving 10 20 30-40 50 60 70 80
00-100-110V, 10-9-10, 90-0-20, 30-0-30, 40.0-40,
50-0-5V . 1. 67/8.
LOW VOLTAGE TRANSFORMERS
Prim 200/240V a.c. 63V 1.5A, 1139: 33. SIO/-:
6A CT, 34/-; 12V 15.1, 211-; 3.4 (7, 34/-: 6.4 CT,
461-; 18V 15ACT. MS; 24V I.5A CT, 34/-; 3A CT,
58/8; 53, 96,.. SA, 112,13; 12A, 186/8.
MIDGET RECTIFIER TRANSFORMER
For FW reel Meat ion, size II 9 .. 1)1n, Prim 900/240V

e., output PPT1 9-0-9V 0.3A. PPT2 19-0-12V
025A. PPT3 20-0-20V 0.15A, 88/8 each.
OUTPUT TRANSFORMERS
Mullaid 3 10 UL. 87/6; 7W stereo UL, IC.: 3W
PP3. 30 -; P.P. I I14/3 -8 -Bohai, 21/.; Multi ratio
7/10W. 33,-. 30W (KT66, etc.) 3-15ohms, 78/6:
50W (EL34 14T88, etc.). 136/-; 100W (E134 ET88,
etc.), 22.5/-; stinelant 3-4W 0/1. 51( /3olun or 1014;
flohle, 14/8; auto matching transformer 10W, 3-9 15
ohin tip or own, 15/-; 100V line trans. to order.
LOUDSPEAKERS
New, boxed, famous makes, 95W. 110/- 38W. 130/-;
30W. 180,-; 60W. 215/-; 100W, 860(-; E.M.I.
13 Sin, 10W, 3,8 :1101 loohnis at 415/- each; Hi-Fi
13. Sin, IOW speakers, ratted two tweeters and
crossover net not k 3, 0 and 15ohnis, 50,1 -each.
BULK TAPE ERASERS
Instant erasure of magnetic tape. demagnetizing of
tape heads. 47 8 post 2'6, leaflet S.A.E.
CAPACITORS
Elect rolyt les, 1,000soF 23V. 4,8; 2,5001nE 50V,
10/6; 6,000itir 15V, 41; ),500niF 150V. 10/6;
10,000mP 25V, 17/6; 64inl, 450V. 5/... 80m 1, 450V,
11/-; 32niF 500V, 5/-; 100 400n11,975+'. 6,-; 60
100inF 450V, 7/6; 4nir 350V, 1/8.

Carriage extra all orders
S.A.E. ALL ENQUIRIES PLEASE, MAIL Olt I/Elt

ONLY
46 Kenilworth Road, Edgware, Middx. HAS 8VG

Tel. 958 9314

DIMMASWITCH

cs-
r,ie

NEW

**** %AWLIETTE
is a high quality

COMMUNICATIONS

RECEIVER
(replaces NA 50113A)
Recommended Price
£42 0.0

........ ....

1 -,

MPS

3085

6

()

Ogr 36 ,.. ...,

Price ens -3 4.,I. i 1.1 I,

(Cash only) plus 9/- p. & p. Complete
with standard batteries and earpiece. 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 !Il The
MPR 3065 is a communications receiver
and entertainment' source in one neat,
transistorised, portable package. It keeps
aircraft, shipping, RT mobiles, FM and
AM broadcasts at your fingertips. Features
a colour coded illuminated tuning dial and
band selector, AFC, squelch, BFO
(optional extra), large speaker. Works off
mains or batteries. Size: MI - 71. 4

inches. FREQUENCIES: Medium
Wave, 540-1600 Kcs.; Marine, 1.6-4.6
Mess FM/VHF, 88-108 Mcs.; Aircraft,
108-136 Mcs. (Military, 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

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 Ha.
Competitive products sell at 14 I9s 6d-
our price is El 4s. We also offer at
E2 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 give
complete reliability. Radio interference
suppression is included.
Post and Packing I 6d extra.
Please send Cash with Order to:

DEXTER & COMPANY
ULVER HOUSE, 19 KING STREET

CHESTER CHI 2AH
Tel.: Ch 25883

As supplied to H.M. Govt. Departments,
Hospitals, Loco! Authorities, etc.
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ELECTRO ALOE
EVERYTHING BRAND NEW & TO SPEC. LARGE STOCKS  NO SURPLUS

BARGAINS IN NEW SEMICONDUCTORS
1N914
1N3724
114'4148
1N15054
18940
2N696
2N897
2N706
2N1131
2N1131
2N1302
2N1303
2/41304
2N1305
2201613
2N1711
2N2147
2N2218
2202270
2N2483
2N2484
2N2646
2N2904
2N2924
2N2925
2202926
2N3053

Many items al iii w .1 m iis.s. .411 power types supplicil with tree insulating sets

3/6
316
2/9
613
66

1/3 2:0706
4/- ' 2N3707
1/9 11,73700
41-  2N3709
1,-- 2N3710

1N3711
1N3731
21,13794
1N3819
2N3810
2N3904

N3906
2N4038
2N4059
2N4060
IN 4061
2N 4062
2N4"84

46
46
6

19
93

12 9 2N4286
6 3 2N289

2N4291

10 9 2N4292

141 - 22NN54046120

4 2N5163
2N5191

; :17)5195

2N3054 14 3 ' -N545'
2N3055 2N5458

1N54592N3325 10 . 40250
02N3663 11 40361

2N3702 2 6 40362
2203703 2 6 40406
2203704 2 6 4040R
2203705 2/6 40430

2/6 405P.:
2/6 40602
2/6 AC107
2:6 AC126

AC127
26 1c1214

24:- 1.'176 6'-
3,- \(6.2 4'67/- .1(Y40 4/-

12/- Y41 5/-7 6 (11141 14/3
7 6 11,149 12,'-

4 11)161/A1)162
4 matched) U-- pr.
4 .IF114 7/-
4 - A1(115 7/-
4 4E116 6141
3 3 1(117 6/0
9 3 1F124 7/8
33 .11'127 7!-
33 \ 1 139 98
33 11'180 186
49 (1239 99

123 1,1'26 66
5 1,117 8 3

25 10128 6 6
28 3 t7c41 15

9 9 1(102
9 9 111511
99 t 1130

14 3 t 11156
12 6 1(107
18 ti -100
16 3 n '109
14 6 11'123
37 1(126

39! BCI47
918 BC148

14/6 BC149
4/- BC153
4/- BC154

BC157
BC158
BC159
BC167
BCI6M
BC169
BC177
BC178
BC179
BC182L
BC183L
BC184L
BC186
BC212L
BC213L
BC214L
BC170
BD121
BD123
BD124
BF1137
BF178

8 BF180
4 BF194
4 6 BF195
4/- BFX29
0/9 BFX84
2/6 BFX85
2/9 BFX87

11/- 1 BFX88
11, BF1-00

3/- BFY51
8/- BSX20
3/- 11/124
7/- BY938
7/8 C106B1
3/9 MC140
3/6 MJ480
3/9 MJ481
2/6 11.1491
2/3
8/6
6/3
5/8
6/-
2/6813 0591
216 GA95
8'8 0.499
5 - 05200
5 _ OA202
5 3 0071
4 _ TIP31A

21 - TIP3OA
21 T1S43
20 - ZTX300

8 6 ZTX301
10 8 ZTX302
12,- ZTX303

7 . ZTX304
7 6 ZTX1500
6 3 ZTX501
5'9 ZTX501
71-1 ZTX503
519 ZTX504
5/3 ZTX530
4/6 ZTX531

4,-
3/9

10/-
8)6

14/6
5/-

21/-
27/ -
&oh

7/8
15/6
15/-

1/9
113
1/8
1/8
3/-

131
81-
7/6

16/-
20/-
10/6
8/8
3/8
41
4/6
6/9
5,'-
5/-
6/-
5/-

121-
51
6/9

PEAK SOUND PRODUCTS
ENGLEFIELD AMPLIFIER

't 41
Build it
18 + 12

watts

Stereo amplifier In modular kit form (Including cabinet)
12 watts per channel 238.9.0. Cabinet kit only 20. These
priees nett. 4s recently reviewed in HI Fl Sound.

BAXAN DALL
SPEAKER SYSTEM
Designed by Peter Baxandall. Superb
reproduction for its rise. Handles 10 watts
with ease. Uses ELAC 150 59RM109
speaker unit. Kit 413.12.0 nett.; built
219.8.6 nets.

MAINLINE AMPLIFIER KITS
RCA/S(18 designed main amplifier kite. Input sensitivity
500-700m1 for full output into 80.

Kit price Suitable wares.
Power including components power supply kit
1211 168/- nett 98/-25W 190/- nett N/A
40W 210/- nett 115/1
70W 2521- nett 188/10

RESISTORS
Code Power

C
C
C
C
C

Tolerance Range

1.10W ,211-120k II
1W 5% 4 70-330k II
1W 10° 4-70-10140
1W 5% 4/7 0 -10M 0
13%, 10% 4.70-10140

MO 1W 0°' 100 -IMO E29WW 1W 10% 1 10 0 0220-320 ElIWW 3W 5% 11 0-10k a E12WW 7W 5° 190-10k11 EllCODES: t - carbon Olin high stability low noise. MO metal oxide Electrosil TR5 ultra low noise.wound Plessey.
VALUES: Ell denotes aeries: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68. 112 :111.1 their decades. E24 denotes series: as Ellplus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and their decades.
Prices are in pence each for sonic ohmic .'aloe and power rating,
.NOT mixed rattles. (Ignore franions of Id on, total retistnr
order.)

Values
available

MPF101
NKT403
N KT405
0547
0590

£12
£24
E12
E24
£12

1 tog 10 to 99 100 up
(see note below)

18d 16d 16d
2 5d 241 11541
25d 241 1.752
3d 2 5d 825d
6d 5d 4.5d
9d Sd 7d

1/84 all quantities
1/611 all quantities
1/Sd all quantities

WW wire

30 WATT BAILEY AMPLIFIER KIT
Sensitivity 1.21 hir lull output into 80. Translators and
PCB for one channel 27.5.6. Transistors and PCBs for
two channels 214.11.0. Capacitors and resistors (metal
oxide) 40/- per channel.
Complete unregulated power supply kit 14.16.0.

ZENER DIODES
5% full range E24 values: 400mW: 2/71 to 301 3/8 ea.
1W: 6/81 to 821 9/- ea. 1/5W: 4/71 to 75V 18/- ea.
Clip to Increase 1 -SW rating to 3 watts (type 266F) 9d.

INTEGRATED CIRCUIT AMPLIFIERS
!talcum IC.10 complete with instruction book giving
amplifier circuit details and range of applications. 59/6 nett.
Components pack for stereo inc. mains transformer,
controls, W., 64.15.0 nett.

PLESSEY SL403A. Old) 42,6 each nett. 3W into 7.511 for
181 supply. Application data 2'-: free with two or more.

WAVEOIANGE SWITCHES LONG SPINDLES
IP 12W; 2P 6W; 3P 41V: 41':3W .. 49 each

SLIDER SWITCHES Il P. .. 3 each

NEON INDICATOR LAMPS ;.ti 2002501
Square bezel, red only .. . 3;9
Round chrome bezel red, atubta . clear .. 4/9 each
Toggle switches, 2501 a.c. 1 35. Chrome dolly and
chrome milled nut 8.P.S.T. 3 V; s.P.D.T. 4 '6; P. P.D.T. 519;
S.P.D.T. centre off 5/ -.

S-DeC's put an end to "birdsnesting". Components just
plug in. Saves valuable time. Use components again and
again. SDeC 170 points) only 20/-. Compact TDeC,
increased capacity, may be temperature -cycled. T-DeC
(208 points) only 50,-. Full range stocked.

ELECTRUM

MULLARD POLYESTER C280 series
2501 1.0%; 0-01, 0/021, 0/033, 0/047, 8d ea.; 0/068, 0/1,
9d ea,; 0/15, 11d; 0/22, 1/-. 10%; 0/33, 1/5: 0/47, 1/8;
0-68, 2/8; 1µF, 2/9; 1/5µF, 4/2; 220.iF, 4/9.

MULLARD SUB -MIN ELECTROLYTIC
C'496 range axial 11111 1/3 each
Values (µF/1): 064/64, 1/40, 1/6/15, 2/5/16, 2-5/64, 4/10,
4/40, 5/64, 04/04, 04/15, 8/4, 8/40, 10/2/5, 10/16, 10/64,
11/5/15, 16/40, 20/16, 20/16, 90/64, 25/6/4, 25/25, 32/4,
32/10, 32/40, 32/64, 40/16, 40/2/5, 50/6-4, 50/25, 50140, 84/4,
64/10, 80/2/5, 80/16, 80/25, 100/8-4, 125/4, 125/10, 125/16,
160/2/5, 20016/4, 200/10, 250/4, 310/20, 300/6/4, 400/4,
500/2.5.

LARGE CAPACITORS
High ripple current types: 1000/15 5/6; 1000/50 8/8;
1000/100 16/8; 2000/25 7/4; 2000/50 11/4; 1000/100 28/9;
2500/64 15/6; 2500/70 19/6; 5000/25 MC 5000/50 81/11;
5000/100 58/3; 10000/15 17/-; 10000/25 24/8; 10000/50
44/-; 10000/70 81/-.

MEDIUM RANGE ELECTROLYTICS
Axial leads: 50/50 1/9; 100/251/9; 100/50 2/11; 250/25 2/6;
330/13 2/6; 150/50 3/9; 500/25 81; 500,50 4/6; 1000/25
4/-; 1000/50 6/-; 1000/25 6/-.

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

ENAMELLED COPPER WIRE even No. 8W0.
only: 2 oz. reels: 16-22 SWG 4/8; 24-30 SWO 5/-;
32, 34 SWO, 5/0; 36, 38 8W0, 6/3. 4 oz. reels: 16-22
SAVG only WC

CARBON TRACK POTENTIOMETERS, long spindles.
Double wiper ensures minimum noise level.
Single gang linear 1200 to 2-2M0 8/6
Single gang log 4.7K 0 to 22M0 2/6
Dual gang linear 4/7K 0 to 2.1M0 8/6Dual gang log 4,7K 0 to 2/2M0 8/6Log/antilog 10K, 47K, 1360 only 8/8
Dual nntilog 1OK only 8/6Any type with ;A D.I'. mains switch, extra 2/8.
Please note: only decades of 10, 22 and 47 are available
within ranges quoted.

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only 1000, 2200,
470 (1, 1K, 21(2., 4K7, 10K, 92K, 47K, 100K, 220K, 470K,
1M, 2142, 5M, warn. Vertical or horizontal mounting
1/- each.

COMPONENT DISCOUNTS
10% on orders for components for 25 or more. 13"
orders for components for £15 or more (No discotud on
nett items).

POSTAGE AND PACKING
Free on orders over 82. Please add 1/6 If under. Ox er-
was orders welcome: carriage charged at coat.

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.

Dept. PE12, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Hours: 9-5.30; Sat. 1 p.m. Tel.: Egham 5533 (STD 0784-3). Telex 264475
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E.M.I.
LOUDSPEAKERS
MODEL 450 135' x 8'
elliptical with twin twee-
ters. 8 ohm impedance.
10 watts. Brand New,
guaranteed. Lind -Air
Price 79/6 P. & P. 4/6.
MODEL 160 135' x 8'
elliptical, 3 and 15 ohm
impedance. 10 watts.
Lind -Air Price 59/6
P. & P. 4/8.
TEAK FINISH
SPEAKER CABINETS
Size 16' x 10"x 9'. Ideal
or above unite 49/6

C.IOOI MULTI -TESTER

Overload protec-
tion. 20,000 opv.
AC volts 10, 50, 250,
1,000v. DC volts
5-25, 125, 500.
2500v. D.C. Current
0.50 uA, 0.250 mA.
Resistance 0-60K,
0-6 Meg ohm. Deci-
bels- 20 to +22dB.

-tire of meter 45 a 39 a lin. Complete
with osae. 86/. P. a P. 3/0

62 D. MULTI -TESTER
20,000 p.p.v. DC voltage]
5- 25- 50 - 250 500 - 2. d
K (20,000 ohms per volt) .1

AC voltage: 10-50-100-1
500-1000 volts (10,000
ohms per volt). DC
Current: 0-50 uA, 0-2.5
mA, 0.250 mA. Reels -
lance; 0-6K, 0-6 Mg (300
ohm and 30K at centre
scale). Capacitance: 10f.
to .001 mfd. .001 of to
.1 uf. Decibels: -20 to +22dB. Size
45 a 39 a lin. 71/- P. & P. 3/8.

sire it
PROJECT 60

An attractive alternative for the enthusla at
prepared to assemble these excellent
modules to make a stereo assembly.
Z.30 24 watt Power Amplifier 89/6 (2
required).
Stereo Sixty Control/Pre-amplifler 29.19.8
PZ.5 Power Supply Unit 04.19.6.
SINCLAIR PROJECT 60 Package deal
price 19 HES. P. & P. 12/8.
Prolect 00 is supplied complete with
Instruction manual and templates for
plinth mounting.

HI -TONE RECORDING TAPE
BRITISH MADE TOP QUALITY

31001 3" L.P. PVC 22511. 5/8 P & P 1/2
31002 3" T.P. Poly 60056. 10/8 P & P 1/2
31003 5" L.P.PVC 900ft. 10/- P & P 1/8
31004 5" D.P. Poly 1200ft. 15/- P & P 1/8
31005 59" L.P. PVC 1200ft. 12/6 P & P 2/-
31006 or D.P. Poly 180011. 22/6 P & P 2/-
31007 7" B.P. PVC 1200ft 12/6 P & P 2/6
J1008 7" L.P. PVC 180016. 17/6 P & P 2/6
31009 7" D.P. Poly 240011. 25/. P & P 2/8
31010 7" T.P. Poly 3800ft. 50/- P & P 2/6
COO Cassette (Library cased) 8/6 P & P 1/-
C90 Cassette (Library cased) 13/- P A P 1/-
C120 Cassette (Library cased) 18/- P & P

SINCLAIR IC -I0 INTEGRATED
CIRCUIT

10 watt Amplifier. Size only 1 a 0.4 a
0.2in. A true hi-li amplifier complete with
manual giving details of a wide range of
applications and instructions. Guaranteed
5 years.
ONLY 59/6 P. & P.1/6.
SPECIAL TRANSFORMER FOR
OPERATING SINCLAIR IC -10 from
A.C. mains 230/250v. Output 13v. at
0.5 amp. 16/6 P. & P. 2/8.

' 4
British made (WI -range
10' unit handles up to
10W. Ceramic magnet.
Frequency response,
40Hz-10kHa; imp., 15(1;
Our density, 10,000
lines. 49/6. P. & P. 4/6.

41
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RADIO HEADPHONES

,7,41kif

 TWIN MAMIE

Listen to all your favourite radio
programmes anywhere And anytime.
Lightweight and comfortable to
wear. Covers full medium waveband.
sopersensitive tuning control and
variable volume control. Ideal for
outdoors and indoors.
ONLY 010.19.6. P. a E. 4/8.

600 WATT LIGHT DIMMER SWITCH
Same size as standard wall switch and will dim incandescent
lighting from full on to off. Heavy plastic box with control
knob. LIND-AIR PRICE 24.10.0. P. & P. 3/8.

ullard.
UN ILEXAudio Modules
Now you can build your own stereo units as you want them,
and entirely in your own home.
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.

EP9000

EP9001

Everything you need to know
about 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 C2.113.0 each

Pre Amplifier
Module EP9001 E3. 2.0

Power Supply
Module EP9002 04.12.0

Control Panel
Assembly and
Escutcheon
Plate E3. 5.0

BUILD A STEREO
AMPLIFIER FOR ONLY

£16.15.0 P. & P.7/6
EP9002

UN ILEX PACKAGE
Unilez Modules 216.15.0
Garrard 2025 611.14.1

Celestion Speakers 6 6.17.0

SM. 6.1

LP
D-AIR ns & P.PRICE . 20/-

lJnilex Mod
Garrard BP2
B.S.R. Cl
Celestion 13p

IPNRIUg R

ales
5 Mk II

Cartridge
eakers

116.15.0
115.11.4
I 5.171

6.17.0
442. 0.7

35 ns. P20 P.

DE-LIDEE STEREO
HEADPHONES

With eon rubber
earpieces. Imped-
ance 8-16 ohms.
Frequency re-
sponse 23-13,000
cps. With lead and
stereo plug.

59/6 P.41..

SOLDERING GUN

Comfortable grip with
trigger control, "U"
shaped 35'. bit to mini-
mise wear. Light beam is
automatically directed on to end of bit
when ON/OFF trigger is in rise 230-250
volts. 85 watt element 40/6 P. & P. 3/6,

S -DEC BREADBOARD

British Made
Solderless breadboard panes, for fast re-
liable component connections.
Single DeCe. One IiiDeC with Control
Panel, Jig and Accessories for solderless
connections to controls, etc., with booklet
"Projects on 8-DeC" giving construction
details for a variety of circuits. 29/6.
P. a P. 2/6.
4-DeC KIT. Four fi-DeCs with two Control
Panels, Jigs and Accessories and the book-
let "Projects all contained in a
strong attractive plastic case. Ideal for the
professional user. 24.17.6. P. & P. 3/6.
T-DeC KIT 02.10.0. P. a P. 3/8.

caivutA-ci
HI-FI TURNTABLES

2025 T/C with stereo cartridge .. 18.19.6
3000 with Sonotone
9TAHCD stereo cartridge 210.19.8
SP25 Mk II 210.19.8
81.85E 215.19.8
Base and cover for above 25.19.6
AP75 118.10.0
8L72B 224.19.6
13135B 228.7.0
SLOSH 239.9.0
401 228.10.0
Base and cover for above 18.19.8
P. & P. Decks 12/6. Base & Cover 10/-
Deck/Base/Cover 17/6.

SPECIAL OFFERS!
SP25 Mk II with base
£14.10.0. P. & P. 15/-.

SP25 Mk II with Sonotone
9TAHCD cartridge and base
£15.15.0. P. & P. 15/-.

Sonotone 9TAHCD cart-
ridge £2.15.0. P. & P. 1/6.

LiND-AIR AUDiO
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COLOSSAL

REDUCTIONS
OFFAKAI

STEREO
TAPE RECORDERS

LIST PRICE f 12418.0

LINO AIR PRICE 99
GNS

Carr. & Ins. 35/-
A complete stereo tape recorder. 2 speeds
31 & 71 I.p.s. and offering full stereo
recording and play back Will

LIST PRICE 039

[IND AIR PRICE 536Ns
Excellent value for money stereo recorder3 speeds. Output power 4 watts per ignand every required facility for.torerecording and play b

Carr. & Ins. 35/ -
The Ideal stereo tape desk for use with
existing hi -ft stereo systems to give you
the full enjoyment of stereo tape recording
and play back.

LA 20 STEREO SYSTEM
SAVE .0.1
OVER ea

Only takes a feu
minutes to set up ready for use.

Lind -Air LA20 Amplifier
Garrard 5-200 Changer with

Sonotone Cartridge
Pair of Lind -Air General

Purpose Speakers

128.2.0

111.7.8

119.0.0

LIND-AIR
PRICE

391- gns.
Recommended Retail Price 153.9.8

(Also available with Garrard 3000 changer 4 gns. extra)

SAVE £3-15-6
SCOOP PURCHASE ! !

FAMOUS "SANTO" COLORANO
TRANSISTOR PORTABLE RADIO

Rec. Price /13.15.0
YOURS
FOR ONLY 91 gns. P. & P.

4/S
(Four BP7 Batteries 3/4 extra)

Elegantly styled quality 10 transistor radio
providing wonderful reception of Medium
and Long Wave stations phis the new
programmes from your local VHF Stations.
Grey polystyrene cabinet with silver trim
and carrying handle. Sire 7. x 41 x -2*-.
Fitted with earphone socket which can also
be used for extension speaker.
Brand New, in maker's cartons. Complete
with earphone, instruction manual and
Sanyo Guarantee.

HI -Fl

CATALOGUE
NOW READY
51- P. & P. 1/ -
Covers all leading makes plus
accessories etc. etc. and full
details of Lind -Air money saving
systems from 391 gas.

Over 100 pages, fully illustrated
plus 8 page section of P.A.
equipment.

NEW BRANCH
NOW OPEN AT

94-96, Upper Parliament Street,
NOTTINGHAM

Telephone: 40403 (STD 0602)

TELETON SAQ203
TRANSISTOR
STEREO AMPLIFIER

.,aperi, quahty )11-11. 10 watts per
channel 11111sle power. Inputs for
t:ratti (Magnetic and Crystal),
Tuner and Auxiliary. Tape Record
output. Controls: Volume, Balance,
Bag., Treble. Attractive oiled
walnut cabinet and brushed alu-
minium front panel.
List Price 08.7.0

LIND-AIR PRICE

22 Gns.

SPECIAL LIND-AIR
PURCHASE I

FANTASTIC SANSUI 200 AM/FM
MULTIPLEX STEREO TUNER
AMPLIFIER
Solid state 17 watts music power. Fully
turnable over Medium wave and VHF/
FM Stereo. Inputs for gram and tape etc.
Host of outstanding features-details on
request. Rec. Retail Price E89.19.10.
LIND.AIR PRICE 175.12.0 P & P. 101 -

BATTERY ELIMINATOR

Enablee
transistor
equipment
to be oper-
ated from
AC mains.
6/9/12v. out-
put selector
switch and

on/off switch. Case sloe 4 x 21 x Iin.
complete with mains lead, connecting
leads and instructions. 59/6 P. & P.

616.

COMPACT 2 -WAY INTERCOMS

For table or well mounting. Smart two tone
grey cases size 34 x If x 24 in. Complete
with lead, staples and On battery. RIR
P. & P. 3/6.

WHARFEDALE
SPEAKER KITS

mopi,te 01111 all components
for building loto suitable cabinets.

Unit 3 Kit 111.19.8 each
121 per pair

Unit 4 Kit 616.0.0 each
S8gns. per pair

Unit 5 Kit 523.10.0 each
39gram. per pair

& I0' cash 15:- pale

18/19,25 & 53 TOTTENHAM CT. ROAD, LONDON W.1.
Telephone: 01-580 2255/4532/7679

Open 9-6 pm. Monday to Saturday. Thursday until 7 pm.

All Rail Orders and correspondence to Dept.
L5112, Kirkman House, 54a Tottenham Court
Road, London, W.I. Tel: 01.580 7041T.
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HOME RADIO (Components) Ltd., Dept. PE, 234-240 London Road, Mitcham, CR4 3HD. Phone 01-648 8422

WAY OUT-
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 your cheque
or P.O. for 12/6d.

The price of 1216d applies only to catalogues
purchased by customers residing in the U.K.

11111=
IPlease write your Name and Address in block capitals

Name

Address

I
L HOME RADIO (COMPONENTS) LTD., Dept. PE

234-240 London Road, Mitcham, Surrey, CR4 3HD
ism mom am IIIME min

pla
scit'**471:1100
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VIDEO UNLIMITED
AFTER years of behind the scenes activity, 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 going to 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 tine 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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TIME
* Medium scale integration

* TTL logic i.c.s

* Synchronous alarm

* Reset facility

* Nixie number tubes

2 0

digi - clock

TnE 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 50Hz 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

Vcc 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 Olin 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 fin. 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 I 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. I.

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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Olw FOR AN ALL -ELECTRONIC DIGITAL CLOCK

111

°T
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

HR S 010
DECODER

MINS X 10

COMPARATOR

HR S

DECODER

0
NIXIE DISPLAY TUBES

2

MINS X10
DECODER

ALARM SETTING
SWITCHES 0/P IN B.C.D.

EQUAL

MINS
DECODER

001=Th

1114,1111, T1
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

ALARM
SOUNDER

3,000

+1, TO ALL I.C.s

5 VOLT
REGULATOR

10V IA
E POWER

SUPPLY

TO

NIXIE
ANODES 11-'\./Vs--

180 VOLT

REGULATOR

6.3V
50Hz

230V
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0

200V 20mA
POWER

SUPPLY
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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 DL I 10/44. 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 + Vtc 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

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 (R0), and
the other setting the flip-flops to the 1001 condition
(R9). 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 SN744I AN decoder/driver package is used, as
the name implies, to decode the binary outputs from
the clock counters and convert to decimal outputs
suitable 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 IC5.

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 are 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 corrections

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, IC3, 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 IC5 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 G lc, G2a and G2b each have one of
their inputs connected to one of three timebase speeds,
10Hz, 1Hz, and the normal speed I pulse per minute.
A three -pole, three-way switch is used to control the
other input or inputs in such a way that only one gate
is enabled with a "I" 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 connected as in the diagram; an
open circuit represents a I input, and a ground con-
nection for a "0".

In retrospect it may be a very good idea to wire the
three "I" tags to Vcc through a I 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 explained
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 binary 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 display
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 1 o'clock.

Considering the hours Nixie first, it is seen that it
starts with a I, 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 I o'clock is 0000, which, when

HOURS TENS
COUNT S
0/P'S LATCH 0/P,--------"---s

HOUR
TEN

HOURS
NIXIE

HOURS
NIXIE

A B C D E

1 O'CLOCK 0 1 0 0 0 0 0

2 . 0 2 1 0 0 0 0

3 . 0 3 0 1 0 0 0

4 ,. 0 4 1 1 0 0 0

5 . 0 5 0 0 0 0 0

6 . 0 6 1 0 1 0 0

7 ., 0 7 0 1 1 0 0

8 . 0 8 1 1 1 0 0

9 ., 0 9 0 0 1 0 0

10 . 1 0 1 0 0 1 1

. 1 0 0 0 0 1
11 1

12 . 1 2 1 0 0 0 1

0 1 0 0

THIS TRANSIENT STATE DETECTED 8 COUNTER 8 LATCH RESET

7490 RECYCLES

TENS HOURS LATCH SET

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 7441. Fortunately this
problem is easily overcome by wiring the I 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 I, 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 Ro 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 follow quite easily, as
another glance at the table shows that this Nixie must
go to a 1 at 10 o'clock and be reset to 0 at I 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'100I. 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 AND 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 Ro 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 I
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 0 2% fW metal oxide (2 off)
Capacitors

CI 22p.F I5V tantalum bead type or elect.
C2, C3 0.047pF 250V met. foil.

Diodes
DI 4.7V 400mW Zener (e.g. 1S2047 Texas)
D2 I N9I4 silicon diode for switching

Integrated Circuits
ICI, 10 SN7400N (BP00)

quad 2 -input gates (2 off)
IC2, 3, 4, 7, 9 SN7490N (BP90)

decade counters (5 off)
105, 8 SN7492N (BP9I)

12 counters (2 off)
106 SN7410N (BPIO)

triple 3 -input gate
ICI I, 12, 13, 14 SN7441AN (BP4I)

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 DL 110/44 printed circuit card
(Shirehall Electronics Ltd., Station Yard,
Borough Green, Sevenoaks, Kent.)

Fig. 4. Truth table for the hours counter and display
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Fig. 6. 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
+ Vcc rail is decoupled near its edge contact with a
22µF tantalum electrolytic capacitor. Two 0.047µ,F
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

271 32

28

9126 33

30 25 34

Fig. 5. Wiring of the main clock Dualine printed circuit
Board 'A' with edge connector outlet coding on lead -out
wires. Plain side terminations on top to outlets 1 to 22,
copper side terminations to outlets 23 to 44. The ground
rail is connected to outlet 11, the V, rail to outlet 12

possible commensurate with a neat layout. Where
adjacent printed copper pads are connected (such as on
IC6) 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
CI, C2, C3, DI, D2, RI 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.

It 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 Vcc to simulate a load. To be continued

Cl
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ITALY TO LAUNCH U.S.
SATELLITE

Later this month or early Decem-
ber Italy 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 Scout rocket can be
used instead of the larger vehicles
which would be required at Cape
Kennedy to attain equatorial orbit.

The San Marco platform is
situated in the Indian Ocean off the
coast of Kenya and it is expected
that under the present programme
NASA will require three launches 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 SAS -A.
The SAS spacecraft are unique in
their construction and the first one
will weigh approximately 3201b.
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 -A will have about
140lb of the available instrument
space for instrumentation dealing

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 tarry 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 (SSS), which

will be called SSS--A 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

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
journey. 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 I.

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.
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THE
PMOMI E 11,

FINISH BY M. K.TITMAN B.Sc. CENG.)

THE
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
impiartant 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

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

enhances the artistic impression. 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-commercial 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
shobld 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.

FRONT PANELS
Front panel finishes are usually the weak pointof

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 layouts

958 Practical EleCtronics DeceMber 1970



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 should 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,

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. 6c 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
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.

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
build any unit. 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.

Front panel finish of a professional oscilloscope
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THYRISTOR

UNIT
By A.G. Wood

Tests 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 given in Fig. I. With

SI closed an alternating voltage is induced in the
secondary winding of the filament transformer TI.
This is rectified by Dl and CI to provide d.c. for the
other circuit elements.

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

Sit

r-

L _ _

0
o k 0

c

NKT217

CATHODE

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

SENSITIVITY CONTROL
Since the devices that can be connected across the

sensor input socket are manifold and will vary in
impedance in individual cases, a potentiometer, VRI, 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.

LATCH FACILITY
With S2 in the "latch" position, the thyristor SCRI

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

'LATCH' NON LATCH'

13V

DI

R 530AF

52

C1

200pF

GATE

CR51/05

ANODE

VR1

10 0411

R1

151a1

53

SCRI
CR51/05

0

NKT 217

R2 D2
47kII OAR1

0
SKI SK2

SENSOR INPUT

R L A

2

RIM

RLA2

A-

53

TO

CONTROLLED
CIRCUITRY

Practical Electronics December 1970

Fig. I. Circuit diagram of thyristor relay unit
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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, CI is

removed from the power supply and the voltage applied

COMPONENTS . . .

Resistors
RI 1.51(0
R2 47k0

IW 10'', carbon

Capacitors
CI 200p.F elect. 25V

Transistors
TRI NKT2I7

Thyristor
SCR I CRSI/05

Diodes
DI RS30AF
D2 0A81

Switches
SI Double -pole mains on/off
S2 Single -pole changeover
S3 Single -pole push -to -make

Potentiometer
VRI 1001a2 carbon linear

Relay
RLA 9V 18511 2 -pole changeover

Contact rating 2A, Omron Type MH2

Transformer
TI Primary 0-230/240V

secondary I 3V, 0.5A

Miscellaneous
LP I - Mains neon, diecast box Sin > 4in > 5in

SK 1 -SK2 Insulated terminals (2 off)

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, CI is connected across
the relay to prevent chatter.

CONSTRUCTION
The majority of the circuit components can be

mounted on a piece of Veroboard I lin I din. 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 a 3in 4in 5in aluminium
box. This easily accommodated the filament trans-
former TI.

Since the Veroboard sub -assembly occupies such a
small volume of the box, it is a 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.

TRIAC LAMP REGULATOR (October 1970)

The meter in the components list should read
0 to 1mA f.s.d.

"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 S2c with VRI."
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 S2c, R9 to
position 4, RIO to position 3, R11 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 E2 5s. Od. (t2.25).

Subscriptions dept., IPC Magazines Ltd., Carlton
House, 68 Great Queen St., London WC2B 5DD.
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Modlei CN 240/2
"5 watts - 240 volts 34
Fitted with nickel plated bit 322"
End in nand' transparent pack. From
Electrical an Radio Shops or send
cash 10 Antex.

Complete Soldering Kit 55
This contains the iron fitted with a h bit
i iterchangeable spare bits -32," and 32,- ",
rosin cored solder; felt cleaning pad;
stand for soldering iron, and a booklet
Hcw to solder." From Electrical and

Radio Shops or send cash to Antex.
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preference). I SOLID STATE INTERVAL TIMER
Price 14.6 each excluding bulb, post paid. 124-30V D.C. operation. Stabilised unijunction *4
Discount for quantities of 200 and over.

I
Timer and S.C.R. (30V I amp.), encapsulated
in metal core. Timing interval adjustable

UNISELECTOR SWITCHES from a fraction of a second to several minutes
by means of external resistor or pot. By adding a 24V

NEW 4 Bank 25 Way 24V d c I
Relay many other complex timing Functions are possible.

operation. £5.17.6, P. & P. 2/61
I Price, 16, 6 incl.circuit. P.& P. 2 6. Suitable relay 10/ -postpaid.

6 Bank 25 Way 24V d.c.
£6.10.0, P. & P. 2 6.
8 Bank 25 Way 24V d.c. operation.
17.12.6 plus 46 P. & P.
.111MI IMP WIWI OMNI MIMI OM/ =1. aMS 4111.1 I

MINIATURE UNISELECTOR SWITCH I RE -CHARGEABLEEa -Equipment 3 banks of I I positions plus
homing bank. 40 ohm coil. 24-36V D.C. I BUTTON CELLS 2 1.2V, 250 MA,HR
Tested. 22/6, plus 2/6 P. & P. I Nickel Cad. Cells, connected to give 2.4V oP 25

9.9 milli amp. 10 hour rate, complete with 200/25(oV
VENNER ELECTRIC TIME SWITCH A.C. charger. Fully tested and unused. Price

200/250V Ex. GPO tested. Manually 9,6 each plus 1 6 P. & P. or 2 units for LI post
I paid.

VARIABLE VOLTAGE TRANSFORMERS
LIGHT SENSITIVE SWITCH I

ii

I I 5V a.c. Supplied complete with transformer for 130/140V
I a.c. input. Price, either type [3.3.0 plus 6/6 P. & P. or
Iless transformer L2.2.6 plus 4'6 P. & P.

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 I 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. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable I-80 f.p.s. Price 9 gns. 7'6 P. & P.

HY-LYGHT STROBE
This strobe has been designed and produced for use in
large rooms, halls and the photographic field, and utilizes
a silica plug-in tube for longer life expectancy, printed
circuit for easy assembly, also a special trigger coil and
output capacitor. Speed adjustable 0.30 f.p.s. Light
output approx. 4 joules. Price 110.17.6. P. & P. 7:6.

7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 10.6. P. & P.2 6
or Post Paid with kits.

00 VAN POAER RHEOST:,F ftirr7v,

AVAILABLE IN THE FOLLOWING VALUES
I ohm, 10 a.; 5 ohm, 4.7 a.; 10 ohm, 3 a.;
25 ohm, 2 a.; SO ohm, 1.4 a; 100 ohm, I a.;
250 ohm, .7 a.; 500 ohm, .45 a.; I Kohm,
280 mA; 1'5 Kohm, 230 mA; 25 Kohm, .2 a.; 5 Kohm, 140
mA. Diameter 31 in. Shaft length in., dia. 4 All at 27'6
each. P. & P. 1,6.
50 WATT. I 5' I 0/15/50/100/250:500 I 1.5/2.5.'5 Kohm
All at 21 - each. P. & P. 1/6.
25 WATT. 10 25:50/100/250/500'1 I 5 2-5 Kohm. All
at 14 6 each. P. & PL6.
VEEDER ROOT, 230V a.c. 50 cycle, 5-figurela
counter (non-resettable). 18/6, P. & P. 1/6.

BODINE TYPE N.C.I. GEARED MOTOR
I (Type, I) 71 r.p.m. Torque 10Ib. inch.

R ible. 1/70th h.p., 50 cycle, 38
amp. (Type 2) 28 r.p.m. Torque
201b. inch. R ible. 1/130th h.p..

T.M.0 PUSH BUTTON KEY SWITCH I precision made U.S.A. motors are
50 cycle. 28 amp. The above two

Illuminated No. S.525594 Lock I offered in "as new" condition. Input voltage of motor

INPUT 230'240v. A.C. 50'60

Kit of parts, including ORP12 Cad -
OUTPUT VARIABLE 0-260v.

mium Sulphide Photocell, Relay,
Transistor and Circuit, etc., 6-12
volt D.C. op. price 25/. plus 2/6
P. & P. ORP 12 including circuit.
12/6 each, Post Paid. I SHROUDED TYPE
A.C. MAINS MODEL. Incorporates I amp, L5. 10. 0. 2.S amps,
Mains Transformer, Rectifier and special I £6. 15. 0. 5 amps, L9. 15. 0.
relay with 2 5 amp mains c/o contacts. I B amps, 114. 10. 0. 10 amps,
Price inc. circuit 47,6 plus 2;6 P. & P. L18. 10. 0. 12 amps, L21. 0. 0.

115 amps, i25. 0. 0. 20 amps,
LIGHT SOURCE AND PHOTO 437. 0. 0. 37.5 amps, 172. 0. 0.

CELL MOUNTING iskr, I 50 amps, C92. 0. 0.
Precision engineered 'Kw - I OPEN TYPE (Panel Mounting) amp, 13.18.6.
light source with adjustable ; I amp, £5.10.0.21 amps, 16.12.6. Carr. extra on open types.
lens assembly and ventilated
lamp housing, to take MBC bulb. Separate I
photo cell mounting assembiy for ORP. 12 I
or similar cell. Both units are single hole
fixing. Price per pair £2.I5.0. P. & P. 3'6. I

RELAYS New SIEMENS,
PLESSEY, etc. miniature

relays at COMPETITIVE PRICES
Coil Working Contacts Price
ft d.c. Volts

52 6-9 6M
230 6-12 2 c/o
280 6-12 2 c/o
700 16-24 4 c o
700 12-24 2 c o

2500 36-45 6M
5800 80-85 4 c/o
9000

B. 1246
B. 12/6
B. 14/6

.8. 15/6

.B. 12/6
.8. 12/6
.13. 12/6

40-70 2 c/o
M.D. Heavy 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. Multiplier for 3600 volt. Com-
plete outfit in fitted case. L15.0 0, P. & P. 10 -.

ELECTRONIC
ORGAN KIT

Easy to build,
Solid State. Two full octaves

(less sharps and flats). Fitted hardwood
case. Powered by two penlite 1 v
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 13.0.0. P. & P. 4/6.

10 IN I 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 L3.17.6 P. & P. 46.

Complete with mounting
bracket. push knob end
lenses (green, amber, red
or clear -state colour

set 2 on, 2 off every 24h. Override
switch: 10A L2. iss, 15A L3 5s, INSULATED TERMINALS20A g3 15s. P. P. 4/6. Also available
with solar dial ON dusk, OFF dawn. - Available in red, white, yellow, black, blue
Price as above. and green. New Price 2/- each.

BRAND NEW
Keenest prices in the country.
All Types (and Spares) from

to 50 amp. from stock.

AMP

A1:11)

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

Now available EX STOCK. Supplied with full data
and applications sheet. Price 21/- plus 1/6 P. & P.

/MOO AIM AlmEn

SERVICE TRADING CO
1

Personal callers only
9 LITTLE NEWPORT ST.

LONDON, W.C.2. Tel 0 I -137 0576

AUDIO CIRCUIT DESIGN
with

SILICON COMPLEMENTARY PAIRS

Motorola Publication
12 6 Postage I

HOW TO USE INTEGRATED
CIRCUIT LOGIC ELEMENTS by Jack
'N. Streater. 28/, Postage I

THE HI-FI AND TAPE RECORDER
HANDBOOK by Gordon J. King. 40/,
Postage 2/6.

INTRODUCTION TO LOGIC
CIRCUIT THEORY by I. Aleksander.
32/-. Postage I .

TRANSISTOR IGNITION SYSTEMS
HANDBOOK by Brice Ward. 22/6.
Postage 1

TRANSISTOR MANUAL by General
Electric Company. 21/-. Postage 1/6.

BASIC THEORY AND APPLICA-
TION OF TRANSISTORS, Dept. of the
Army Manual. 17/-. Postage 1/6.

SERVICING WITH THE OSCILLO-
SCOPE by Gordon J. King. 28/-. Postage
1/-.
TRANSISTOR POCKET BOOK by
R. G. Hibberd. 25/-. Postage

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET

LONDON, W.2
Phone: PADdington 4185
Closed Saturday I p.m.

Incredible but
true! We offer
BASF, PHILIPS,
SCOTCH tapes
and cassettes at
prices AT LEAST
S"o LOWER
THAN ANY
OTHER
ADVERTISER. This
is a genuine
'cut-price' offer.

Send for details NOW!

da
tapes

13ept. P.E. 12
17 Leigh Park Road
Leigh -on -Sea, Essex

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
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MARKET
PLACE

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

DOUBLE -BEAM
OSCILLOSCOPE

Over the last few years 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. & 1. Aero Services, the CI -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 measurement of
pulsed and periodic waveforms.
The timebase is common to both
beams and the timebase generator
provides triggered and free running
sweep.

Both vertical 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 50Hz
to 10MHz; range of pulse length is
035µs to 1sec; range of amplitudes
0.04 to 100V, increasing to 400V
with external attenuator.

Characteristics of vertical ampli-
fiers are 0 to I MHz, amplifier
passband at IdB, 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 -4-0.015
megohms shunted by 45pF; with
external attenuator 5 megohms
shunted by 13pF.

Timebase preset calibrated sweep
durations are 0.2, 0.5, I, 2, 5, 10,
20, 50 and 100 microseconds per
centimetre; and 0.2, 0.5, I, 2, 5, 10,

20, 50 and 100 milliseconds per
centimetre. The free running time -
base frequency range is 50Hz to
1MHz. Sweep sync voltage and
trigger voltage is 0.5V and maximum
trigger pulse repetition is 10k Hz.

The frequency of the quartz
crystal calibrator is 100kHz.

Full particulars of the CI -16
oscilloscope is obtainable from Z &
Aero Services Ltd., 44a Westbourne
Grove, London, W.2.

CI -16 Oscilloscope from Z. & I. Aero

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 !kHz, 40dB at
10kHz; distortion is 0.3 per cent at
full modulation. The decoder will
accept signals within the range of
130mV r.m.s. to 1.3V r.m.s. A
simple change of a resistor will
extend the sensitivity to 70mV if
required.

In order to match the majority of
f.m. tuners a variable gain pre-
amplifier is incorporated in the
circuit. The decoder requires 6V
at 50mA, or a voltage not less than

I5V (using Zener diodes).

The kit contains 3 Lc'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

Extension Cable from West
Hyde Developments
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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,
automatic 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.

Prowl Alarm produced by Computer
Devices

Printed Circuit Board Fuseholder
marketed by A. F. Bulgin

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, Sheffield, SIO 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

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.

I.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 MA70 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 MA70 circuits
and 12 MA60'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 41drichintica 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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001a
PRACTICAL!
VISUAL!

EXciTINGI

a new 4 -way method of mastering

ELECTRONICS
by doing and

1 OWN and
HANDLE a

compFete range of present-
day ELECTRONIC PARTS
and COMPONENTS

tiL
\13-

(0)

2 BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

seeing . . .

UNDERSTAND
CIRCUIT DIAGRAMS

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

 VALVE EXPERIMENTS
 TRANSISTOR EXPERIMENTS
 AMPLIFIERS
 OSCILLATORS
 SIGNAL TRACER

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

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

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

FREE
POST NOW I

for
BROCHURE I

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please ,

send your free Brochure, without obligation, to: we do not employ representatives
I

NAME BLOCK CAPS

I or write if you prefer not to cut page I ADDRESS PLEASE P.E. 12 II
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LOW COST ELECTRONIC & SCIENTIFIC EQUIPMENT & COMPONENTS
MOTORS

HIGH PRECISION MAINS MOTOR
7301 50Hz 1 h.p. continuously rated.
3,000 r.p.m. Made by Croydon Engineer-
ing Model KA 60 ]FR. Suitable for
capstan motor. Size Sin long, QM dia-
meter with gin diameter fiange and 4 fixing
holes. These motors are Capacitor Start,
Capacitor RIM supplied leas Capacitor.
Also available 3 Phase. 14.10.0. each.
1.6.0. P. a P.

SYNCHRONOUS MOTORS
700/7501 50Hz self -
start lag. Model 07
1 r.p.h.. 80/-: Model
07 1 r.p.m., 80'-. Clock
Motor 2 r.p.h.,
Type MA23 Low Torque
Hysteresis Motors, 1/101
r.p.m., 1/70 e.o.m., 1/12
r.p...., 1 r.p.to..11 e.o.m.
25/- each. Fitted dutch, 1/17
r.p.m., 1. r.p.tit., 1 r .Pot rPii1 30/ -
each. P. P. on any of above b/ each.

BRAND NEW MOVING COIL DC
TEST METERS
Col0pari 11114i portable. Width 21111,
height 111:1, depth 31el. In black plastic
0111.0. Available as follows: 3-0-51.
Print on Bane. 0 151 and 0 300V Dual
Range Voltmeter. 0 31 and 0 300V Dual
Range Voltmeter. 0 7.54 Altimeter.
Our Price 81.10.0 each. P. & P 5/-.

BATTERY OPERATED NEW
L TRANSISTOR TESTERS
Type R77.05 for checking leakage current
and gain current of pop transistors. Audio
and Meter for 11.11hr:11km purposes. Our
Price, 18.10.0.

AVOMETERS
These well-known portable trot instru-
ments have been overhauled :ol are
offered complete with leaden crocodile
clips and prods. M,ztel H R 2/H RM

20,000ohnt/1 1.000ohnt/
V a.c., 510.10.0. Model -
115.10,0. Model 48A, 212.

611. P. a P. on any of above
81. Model 474 or 484
(dependent 1111011 availability)
complete with voltage multi-
plier for 4801 and 3,6001.

Current Shunts for 170.0, awl 480A.
Current Transformer for 70.1 awl 60A.
In special woolen boa, 116.10.0. Carriage
el. (N.B. Model 47.1 awl 48.0, are similar
Inatruments.)
AVO Cana. Leather, 21. P. a P. 3/ -.
Wooden box to take meter toil), 11.
P. & P. 7/6.

EX -AIRCRAFT
Roving Coll Ratimeters in "Al NEW"
Condition by Sampan.° Weston. 24V.
Mainly calibrated T. 711n 21 in 3111.

This precision instrument has many
application.. U. P. & P. 11/-.

BLOWER MOTORS
"As NEW". 240V, 16W, b0Hz, 3,000
r.p.m. Shaded pole motor; '.t In dia. east
aluminium fan,111.10.0. P. it P. al-.

SELECTRO BOARDS
 X " "1" Matrix far progn tttt loins.
79 37, 10.10.0. P. d P. 7/6. 59 74,
212.10.0. P. a P. 10/-. Diode Pins to
snit, 1/3 each.

OSCILLOSCOPE TYPE CT S2
A very handy minia-
ture portable instru-
ment for general
purpose applica-
tions. "tin diam.
tube. Wave form
nvestigat IOU from

10Hz-20MHz. Pulse
monitoring duration 60 microseconds to 0-1
microsecond. Time base free running
10Hz -40kHz. Also single sweep facility
hoot 50 microseconds to 3 microseconds.
"1" Amplifier. Delay Line Calibration

ohne. Power supply 110-2501 40/60Hz.
10%V. Supplied with metal carrying case.
L. 13i,,. H. Sin. W. 51in. Weight 14116.
Price 222. P. & P. 30/-.

PRECISION MULTI -TURN
POTENTIOMETERS IN STOCK

PANEL LAMPS
Robust superior design, tin dia. to fit lin
hole, I in 0/A length. Available Red or
Green, 13 for 30/-. P. & P. 6/- With
Press to Test facility, lin dia. to fit tin
hole, 11in 0/A length. Available White
or Red, 17 for SO/- P & P. 6/-. Both
types take anon Midget Flange Bulbs.

STOCK CLEARANCE
OH, to girr 410:11,111011 in 1111r new

111.01,1 the following scientific equipment
is being told at realistic prices. .0,11 items
are lotTere.1 to As is 00114iii11111...

111 R. F'. Oscillator Advance PI, 6

ranges. 100kHz to 100MHz. atten-
uator IV to 1001.1. Audio frequency
OtP M011111 1/P. Carriage

(7) Low. Frequency Oscillator Dawe
400(', 0.1Ha to (kHz. Fitted C.R.T.
Frequency 01111p0111lor. Mains 1/P.
Carriage 30/. 112

Cii FIUS11101, TS 151'/ A P Ex -USA
Battery Powered. P. & P. 10/ .. 84

(4) A. F. Analyser by Dawes. 7 Ranges
75H'z to !WM.. Carriage 30/ .. 135

(5) Pulse Analyser. Dynatron Radio
Ltd. .N/101. Carriage 30/- se

(6) Directional Coupler to 6(/ohnt line.
P. & P. 10/- .. 17.10.0

I7) Time Interval Meter. Carriage El 14
011 N4 ndard Resistance Box. Decade

steps 0-9999. 4 glints by Evershed &
Vignoles. P. a P. 10/- .. 15

(9) Valve Tester "Windsor" Taylor.
Model 45R. Damaged Meter.
P. a P. £I

(10) Valve Voltmeter. Marconi TF428.
Mains 1/P, Range 15-1501' a..1./d.c.
Carriage at

Ill) Electra Static Voltmeter, 0-6kV,
31in dia. P. & P. 10/- 86.10.0

117) Valve Voltmeter. 1:T54. Battery -
Powered by Elect ' hist llllll
Carriage £1 10

(13) Phase Sensitive Voltmeter. 2 meters
Ex Equipment. Carriage .. 15

1141 Stabilised d.c. Power Supply.
Maine I/P, .1.c. 0/P, 75-101 at
60,,,.4, H. pin, W. 9in. Carr. £1 27.10.0

(13) Variable li.e. Power Supply. Mains
I/P. .1.c. 0/P 0-300V at 150mA,
6.31 a.c.. height Si,,, width
depth bin. Carriage el 17

(111) D.C. Stabilised Power Supply
Electronie 111101,11110114. Maine
tie. 0/P 0-3001 at 100.1.1. :I.e.
631 at 31. width I I in, height Sin.
depth 9111. Carriage 30/-. 14110.0

(171 TV Waveform Generator "('HAN-
N EL" Rawls, 1 and 111. l'arr. £1. 15

Is) Noise Generator. CT410. V.G.
Ottelition. Mains 1/P. Carr. el .125

MINIATURE UNISELECTORS
3 bank. 17 way, 230 ohm,
741. Type 27004. Sup-
plied complete with plug-isi
base. Size 3M lin 7in.
A very neat preeiniott con,
',anent. Price 14.19.6.
P. a P. .

STANDARD CELL. MUIRHEAD DSSOA
1.018591 at 20 C. 11.10.0. P. & I'. 5/-.

TRANSISTORISED MULTILINE COM-
PARATOR. 100,101 Type TS39,

TELEPHONE DIALS
Clear pet apes . No
mark Ines. £1. P.O P. 5," .

OSCILLOSCOPES
Caller collects. Sold "AS IS" Condition.
Comae 1035 Mk 1 112.10.0
Furzehill 0110 510.10.0Airnec87.10.0
Airmec 1330 27.10.0
Solartron 11300 110.0.0
D lllll ant 741

COUNTERS

HIGH SPEED IMPULSE COUNTERS
by Davis, Wynn &
Andrews. 4in dial and
pointer registers up to
100 and 4 -digit counter,
both 111/1111104 resettable.
The drive to the counter
is by air inverse escape-
ment so that there is 110
loading of the pointer mechanism when
digits arc changed and adjustable pawls
are unnecessary. Coll resistance 100 ohms
for nominal volt operation, but the device
works reliably from 70V at rates up to 10
Impulses/sec. In circuit with a thyratron,
or neostron counting rates up to 100
impulses/sec are possible provided pulse
width is restricted to keep mean current
to 190mA. New. 111.0.0. P. & P. 7/6.

New. 741 5 Digit. Nan-resettablo 300
ohm coil. lin I in 4in. 11.15.0.
I'. a P. 5/-. Similar to above but nest
size larger. Displaying lin digits only
0-9. In "AS N EM Condition. 1225.0.
P. it P. 5/ .

B RAND NEW 4 Digit
Resettable Counter
by Stonebridge. Type ATC & F4E.
Operating voltage 171 d.c. 120mA. Reset
121 d.c. 10 impulses/second. 111 Iin, H21 in,
D4in. Panel mounting. Price 85.0.0.
P. & P. 5/-.

4 DIGIT NON-RESETTABLE COUNTER
Totalising 10 impulse.
per second. Length
31.111 1/in 1 lin
241 .1.c., 300 ohm. Price
8/5. P. & P. 5/,

6 DIGIT ELECTRICAL IMPULSE
COUNTER with electrical and mechanical
reset counter driven by 110 V DC 4400
ohms coil. Reset 110 V DC 800 ohms coil.
Housed in plastic -alloy case. The units can
be interlocked with each other to give
vertical or horizontal displays. Price 511/8.
P. & P. 5/,

VEEDER ROOT 6 DIGIT COUNTER
Suitable for counting all kinds of pro-
duction rum, business machine operation.
Mechanically driven. Reset type KA 1337,
manual knob. Ex-equipt. but new con-
dition. Special price 26/- 1/1111 5/- F. & E.

3 DIGIT RESETTABLE COUNTER
Totalising 46V 4.,'. at 48mA; 10 impulses,
sec. Length 4in fin lin. Price
13.15.0. P. 1 P. 5,'..

6 DIGIT RESETTABLE COUNTER
Totaliaing 740V 3011z. Viewing window
7in Iin. Ex.equipment. Price 55',
P. a P. 5/.

6 DIGIT TOTALISI NG NON-RESETTABLE
COUNTER
Mechanics! operation. Chrontimil finish.
Length 1 lin tin fin with viewing
window fin Ain. Ex -equipment. Price
0/6. P. & P. 2/6.

B ERKELEY DECIMAL COUNTING
UNIT 0-9
4 valves double triode
type 5965 special quality
Unit plugs into standard
octal base. Modular con-
struction with 10 minia-
ture neon lamps ondisplay
panel. Power supplies
6.3V, :t.c., 1501 .1.e. Col-
on or Cut-off 151. Size
51in 51in Sin. Price
66/-. P. & P. 5/..

MINIATURE DIGITAL DISPLAY
Operates on a rear

411111%
prolection 6.3V.
pilot tamp. Charac-
ter size I' high. 0-9
digits with degree
symbol, 1.e. (4').
Dimensions 1' wide,
:11- deep, 1 high.
List price 6 gns. Our
price 491. P. &

EAC DIGIVISOR Mk. II DIGITAL
READ-OUT DISPLAY
Uses a sensitive tom im
coil movement to project
digits 0-9 on to a viewing
screen tin an optical lens
system. Image height I'.
Lamp 6.3V. Sensitivity
250 micro -amp. Dimen-
sions L. 4'. NV. 7r.
H. 1r. Price 18.10.0.
P. & P. 5/.

SOLENOIDS
High quality solidly constructed solenoids.
Actuated by 47V 45 0 coil. Overall length
3'i, 1" square with a 1' travel of the I'
dia. shaft. 8/6. P. & P. 31,
24V. 70 ohm. Armature 1' movement.
Lug type fitting. L. 11" r.
Price 4/6. P. & P. 2/6.

ELECTRONIC BROKERS LTD.
(Dept. PE), 49-53 PANCRAS RD LONDON NWI

01-837 7781 TELEX 267307
Open Mon. -Fri. 9-6 p.m.

LAMPS
2501, 15W, MM'. Panel lamps. Ideal
making up displays, etc. Length 21in
100 dia. Special offer, 10 for 81. P. le 1'

5/-.

NEW TRANSISTOR TESTERS
Battery powered for checking leakage
current and gala of P.N.P. transistor.,
meter and audio indication. Siemens
Ediswan Type R2285. W. 71', H. 41',
D. 7'. 14.10.0. P. & P. 7/6.

MINIATURE MOVING COIL
RELAY SI IS

kg. suitable for D.C. circuit.
By Saugamo Weston,

A high sensitivity relay
more sensitive than the
electromagnetic type.
Single Coil Resistance
310 micro 20110/. 3100.

List price £4.10. Our price 20/- P. 5 P. 3/-

NUMICATORS
Fig. size 16nini.
Cold cathode gas filled in
line 0-9 digital display
tubes. Long life expect-
ancy. Minimum striking
voltage 180V. Side reading
Type XN 13 and XN 3
amber. Price 11111 each.
P. Az P. 7;6.

MEMORY CORE STORES

4" 5" "K bit ,PrecorelliAlferrite store k is,
complete with 84
°Aid load diode.. 0
Ideal for building
computer store '--- 11
or holding in- ii,1//h AilV4iformation ill
binary form. Prier . & , 6.
Handbook available 011 how to use core
stores. 2/6.

LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER -BRAND NEW
High grade full nave
bridge circuit gives
linear control of
light brightness. Ideal
for controlling room
lighting and a.c./d.c.
commutator motors
fitted to portable
electric hand drills. Fits standard tin
conduit box. 7401, 50Hz, 600W. Price
59113. P. & P. 7/6.

AVO TRANSISTOR
ANALYSER CT 446
A pot t.ti t -lead lug instrument
capable of giving accurate transistor
measurements in the grounded emitter
configuration. Battery power unit 1.5%
to 10.51 in 5 steps. Base current 0-1mA
1-401.1A. Collector current 7.50mA. Size,
151 91 ' bin. Weight with batteries
151b. Price 142.10.0. Carriage extra.

RAPID HEAT SOURCE ...

loom I .' 10 0 Infra Red Tubular
Quart. Lamp. Ideally suited as heat
source for Drying Ovens, Egg Hatching.
Incubators, etc. 240V, 1,4401', 20,000
Angstroms. Length 12in di:,
Price 15,'-. 1'. .1 P. 5:-.

B RAND NEW HIGH CAPACITY
ELECTROLYTIC CAPACITORS at a

fraction of original prices by
MALLORY or SPRAGUE

Capacity In Working Surge
Mierofarada Cottage l'oltage Prier

3,500 76 35 10/-
5,000 55 61 212-
7,750 10 15

70,000 30 45
75,000 25 40 15,-
25,000 65
77,000 15 20 Kt -
30,000 32 35 20 -
35,000 15 70 10,-
37,000 16 70 201-
40,000 10 12 10,-
46,000 75 30 25/-
65,000 15 20 20/-
90,000 10 I4

I' . a P. 5 li .0,1t. i1.
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By D. S. GIBBS and

I. M. SHAW (FERRANTI LTD)

IA

INPUT

HEADPHONES

LEFT
RIGHT

SUPPLY

t't

DUAL PURPOSE PART
TWO

THIS month we complete construction details of the
main amplifier unit. Setting up instructions are

also given; components lists appeared last month.

1

CONSTRUCTION-CIRCUIT BOARDS
Most of the small components for the main amplifier

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,
TRII2, TR I 13 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, TRIO and TRI 1
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 components or transistor wires.
Transistor lead connections are given in Fig. 16.
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Fig. 13. Layout and wiring diagram of both channels of the main amplifier printed circuit board.
Finished size of this board is 51in square
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POWER SUPPLY
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Fig. 14. Layout and wiring diagram of the stabilised power supply printed circuit board.
Finished size of this board is b' -gin by 2in

+ye SUPPLIES
TO MAIN AMPS
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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.

4 BA BOLT

SHAKEPROOF WASHER

TRANSISTOR

MICA WASHER

Two more coats of Letracote Gloss should then be
applied, allowing suitable drying times.

H EATSI N KS
Transistors TR I2, 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.

HEATSINK

Fig. 15. Mounting details for transistors mounted on heat
sinks

118"

"3/; o-

Fig. 17. Thermal clips for the
driver transistors; manufactur-
ing details-two required per
channel- in Dural

Fig. 16. Transistor connections (a) Motorola transistors as
used for TR2, 3, 12, 13, 112 and 113, (b) Ferranti transistors
as used for TR I , 4 to 11 and 104 to 111

3/8 34'

Fig. 18. Drilling details of the main
amplifier front panel-no holes are
necessary in the back panel or lid of
the case

5 /2
9116

F'g. 19. Drilling details of the power supply board side of
the case
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Fig. 20. Heat sink drilling details, (a) heatsink A for transistors TR12, 13, 112 and 113, (b) heat sink B for transistor TR3
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Fig. 21. Drilling details of the base of the main amplifier Fig. 22. Drilling details of the heatsink side of the main
case amplifier case
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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, C15, and Cl 15
are bolted to the base plate. The printed circuit boards

 must be mounted as indicated in Fig. 23 on. lin
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 iin holes fitted with grommets.

WIRING
The 12 wires from the transistors on heatsink A

ar. wired to the appropriate tags on the main amplifier
board. Components R30, R3I 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. Layout 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 amplifier printed
circuit boards. See notes in text concerning connection of
C3 and negative return lead from pin 5 to pin 33

NOTE:- ONLY EARTH
RETURN BETWEEN
WIRING & CABINET

TO TR112

7 8 9

e b e e b c

TO TIMIS
11 12 13

TRI2,13,112 6113
MOUNTED ON HEAT

SINK A

TO 240V TAP
ON Ti

TO 1112

made between the panels 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 output  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 cables 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
transformer 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.

0

POWER
SUPPLY
BOARD

CASE SIDE EARTH

TO EARTH ON
TI MOUNTING

CASE BASE
EARTH

TO 42V TAP
ON T1

TO EARTH
ON SKI

MAIN AMPLIFIER
BOARD

28 29 26 27

35

TO EARTH ON
Ti MOUNTING

25

TO E ON TO FSI
SK4 TO N ON

TO FS2

CASE SIDE
EARTH

5K4

30 31 32

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 VR 1 and the
amplifier allowed to warm up for 5 minutes; the vol-
tage can then be readjusted. Potentiometers VR2 and
VR102 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 VRI02.

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 TRII should be included in the first line.
4. Caption to Fig. 4 should read "cascode output" not
"cascade".
S. Page 864, second paragraph-TR6 should be TR8.
6. Components, power supply-CS should be CH I&
polyester Mullard.
7. Fig. I la-the oscillogram was taken at 10kHz into 8 ohms.
8. Fig. 11 c should be rotated through 180 degrees.

Next month: pre -amplifier details

AHEAD
Sonic Obstacle

Locator...
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 boat owner, as an
intruder alarm, or for educational pur-
poses-food for thought.

Wash Wipe...
An intermittent wiper control that will
also operate electric washers for car wind-
screens. Designed for the not -so -modern
car; uses a unijunction oscillator and a
thyristor for switching.

....Some oil tite
eade
%Jae oil

ELECTRONICSc
JANUARY ISSUE

-ON SALE DECEMBER 14

ORDER YOUR COPY NOW !
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The EVR teleplayer ran be cornected directly tc a domestic
television set to provide pictures and sound from the tele-
fartridge microfilm

AUDIO
TRACK A

CHANNEL A
30 MINUTES

SYNC
TRACK

CHANNEL 8
30 MINUTES

AUDIO
TRACK

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

General view of the Electron Beam Recorder in use at the
EVR processing plant. The special clothing worn by the
operators together with the filtered air supplied maintains
the high degree of cleanliness required in the manufacturing
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.

ELECT
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

AS A STRONG contender 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 is 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 easily 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

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 ATRONORAMA VIDEO RECORDING
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? The tape player features an automatic to e 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. lb. A capacitor and resistor so arranged
have a time constant which is the time in seconds for the
voltage Ve 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 VRI, RI and C1. To make
use of the voltage that appears across the capacitor a
special type of transistor, TRI, 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.

32/ Ea
0

(a)

CR
TIME (SECS)

(b)

Fig. I. (a) Resistor and capacitor connected to a
d.c. source; (b) curve showing the growth of voltage
with time across the capacitor

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 IV
in practice.

With the switch S2 closed, CI 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 can arrange to switch, or trigger the indicator

lamp with a low voltage on Cl then any later calibration
of VRI will be found to be linear, that is, the movement
of the slider will vary directly with the interval required.

COMPONENTS . . .

Resistors
RI 100ki2 R4 1.5k1
R2 12012 R5 5.6k0
R3 6.8k0 R6 1k12
All f watt 10% carbon

Capacitors
Cl 100ILF tantalum elect. I2V

Diodes
DI Z3.9 3.9V 250mW Zener
D2 OM

R7 4.7k
R8 221212

Potentiometer
VRI IMSI carbon linear

Transistors
TRI 2N38I9
TR2-TR4 ZTX300 (3 off)

Switches
SI 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 006A

Miscellaneous
T -Dec. connecting wire

Diode D2 and Relay RLA are alternatives to R8 add LPI
(see Fig. 2).
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(a)

195 190 ICE 19H 38A

20C 206 2

LPI

266

26E

2N38I9
to 0 012T9300

drain vita arat c 6

380 38F

D2

20C 208 20E

36D

RLA

268

26E

35E

35D

380

A

RLA2...7

A

52

TO EXTERNAL
CIRCUITRY

601 ""
9V

38F

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. Items needed for this modification are marked with an asterisk in the components list

The switching voltage, or trigger level, is arranged for
approximately 3V at which point TR2 will turn on.

SCHMITT TRIGGER
With the rise of voltage on Cl towards the trigger

level, the reverse bias on TR I falls and the drain current
increases so that the source voltage follows the gate.

The transistor pair comprising TR2 and TR3
constitute, in effect, an electronic toggle switch with a
very rapid action. In the quiescent state with the lamp
switched off, TR2 is off and TR3 on.

The voltage at the collector of TR3 is not sufficient to
turn TR4 on, it being less than the 3.9V of the Zener
diode DI. As TR3 is conducting, its collector current
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E=9

6

4

T=CR SECS

R.1000

2/3 E

..-250),C1

TRIGGER LEVEL

10 20 30 40 50

TIME (SECS)

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

60

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 3.9V of the Zener diode DI, 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 Si depressed CI discharges through R2 on a
short time constant. As the gate of TR I 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. lb, to suppress transient voltage spikes which
could damage TR4.

To extend the timing range from 1-10 minutes a
10M fl potentiometer should be substituted for VR I. *

Diode Display

SIGNIFICANT
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 Arsenide
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 completely utilised as a
display, and in the development of a matrix addressing
system.

Printed Circuit Developments
DALMABOARD, a series of partly processed standard

printed circuit boards, which can be tailor-made to
individual designs, particularly suited to the needs 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
BATTERY CHARGER
PRICE ONLY

12.18.0 plus 6/- Carr.

 POWERFUL OUTPUT-UP TO 4 AMPS  FULLY FUSED
 SOLID KNOCKABOUT CASE  SAFE DOUBLE WOUND TRANS-
FORMER  FOR 6V OR I2V 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.

40 41 41 4/ 40lb 40 40 40 40 II 41 41 40 41 ID 41 41 41 41 I, 41 41 CP 41 41 41 41 41 11 11 41 ID 41 f1 41 I/

A Schlumberger Company HEATH (Gloucester) LTD., GLOUCESTER GL2 6EE

Please send me a battery charger Name
kit for which I enclose £3.4.0 Address
including carriage.

(BLOCK CAPITALS PLEASE)

Post Code
25; I 2A
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subject: OPERATION
`SEASEARCIP

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 used 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 I 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.  I); the supply ship to
Cayenne, position Ca; the Cruiser to Scapa Flow,
position LI ; 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.

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. Juniper 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.
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Fig. 1. Map (7in 7in) of the North Atlantic, showing
shipping lanes, used for the basis of Operation Seasearch
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A ROC ELECTRONICS
50 PROJECT ELECTRONIC KIT Model R.130

King of the Roc Electron 1, K its is
the (limit 0.130 which makes lip
into no less than 50 separate projects
including Radio Receivers, Trans.
millers, Tachometer, Rain Alarm,
Testers, Electronic Switches, Ampli

Game. As well as earphone, speaker,
tiers and even an Electronic Target

meter, relay, transformer, tailor cell,
buzzer, etc., etc., the R.130 it:

supplied complete with a lilted hardwood
clear detailed instructions for till 50 projects.

PRICE £7.19.0
20 PROJECT SOLAR ELECTRONIC KIT Mod. R.128
This ult. modern Project Kit is shsped for the space agc. 'art tett inside

transparent domed -kiin capsule the 0.128 comes complete mills a cell-
a:out:tined solar cell to -power any one of 20 projects ranging from a one
transistor radio to a worse set complete with key and 'florae training code.
Supplied complete with easy to follow instruct loos awl even the verntall t

assemble this unique electronic space consult'.
Stet

PRICE £4.10.0
2 OCTAVE ELECTRONIC ORGAN KIT Mod. R.129
Complete with a music book containing 10 easy to play- octet the 11.129 solid state organkit covers 2 full octaves. Slotting into a tilted hardwomt case the top mim-1 carries
the key assemblies slits1 all the components including the loudspeaker. Like all Roe
Electronic Kits every Rein is included down to the last nut and bolt so that the con-
structor can start assembly within minutes of opening the package.

PRICE £4.10.0
10 PROJECT INTEGRATED CIRCUIT KIT
Model R.127
1 -sing a robust Solid State Integrated circuit the 11.127 kits set Ilbuild tins one of thewprojects: ( I) Germanium Radio. (2) Test Oscillator. 131 Morse Telegraph Training
Oct. (4) 1.c.1. Transistor Radio. (51 Germanium 1 Transistor Radio. (6) RecordPlayer Amp. :7) Continuity Teeter. (M) .00' Signal Tracer. (9) Radio Transmitter.110) {Cater Tester.

PRICE £3.10.0
2 TRANSISTOR SOLAR RADIO KIT Model R.126
Like all Roc Electronic Kits the 0.126 uses reliable no -solder connections
to produce a complete 2 transistor radio in under 2 hours. As well an
battery operation the kit is supplied complete with a solar cell to provide
power front the Sun or any strong light source.

PRICE £2.10.0
CRYSTAL RADIO KIT Model R.125
This easy to build Radio is based on the Mote virctlit developed by
Marconi for the cerr first radio transmission but uses a modern ferrite
aerial for may 1,11 efficiency. A perfect Introduction to Radio Theory.

PRICE £1.10.0

"-A

CY:Luang

N

FOUR BAND SHORT WAVE RECEIVER KIT
Model R.140 This es t, Ilent transistorised batters open ated

kit will not only provide hours of entertainment
when made up but also in its construction.
It receives the normal broadcast band 550k11. to
I6MHz and on short wave 1-5- 30MHz in three
bands.
The 32 -page manual not only shows step by step
instructions on how to assemble the ki but also
includes a guide on broaikastine stet balm through-
out the world.

PRICE £9.8.0

--4t, 1111111

c A
ereat.ANE MN

PROFESSIONAL SOLID STATE FOUR BAND
COMMUNICATION RECEIVER
This is the coltillintliett
tion receiver that you
have long been waiting
for. Fully transistorised
and continuous coverage
from 555kII. to 3MHz
in four bands including
Ruminated electronic

bandspreall for 160-10
metres. Also I ncorpora
teal is au Internal
speaker, automatic noise
limiter, SSB/AM/CW Switch, ANA; Switch, S Meter, It ece ice and standlt
Switch, external socket for headphone or speaker, bedspread control
BFO control, on/off/At, gain, band selector. antenna trimmer and RV gain.
The R.135 will run off of 240V a.c. dry batteries or any 12V tl.e. meat be
ground source.
PRICE £45.0.0

Model R.135

A
laT-0*

10 WATT BUDGET STEREO ALL TRANSISTOR
AMPLIFIER Model R.136
Ideal as a second stereo system or for

" the newcomer to Hi-Fi who wishes to
upgrade existing equipment the R.136C C sounds every bat as good as it looks. As
well as inputs for crystal or ceramic
cartridge the R.136 has a Stereo Tuner
input which accepts the matching R.134
Stereo AM/FM Tuner.

The Satin Finish front panel cocci is a stereo
headphone socket as well as VOlUttle, balance, tone,

all gal gala speak, , mode and selector controls. Supplied complete with oiled walnut
cncloaure.
spECIFIC.ATION Output 10 watts total. 3 watts per channel.
Frequency Range: 35-18,000H, Inputs: non° and Tuner.
PRICE £13.0.0

5 WATT STEREO INTEGRATED AMPLIFIER
CHASSIS Model R.123
Mutinied no a heavy gauge chassis the 15,11,
transistorised 11.123 stereo amplifier Is com-
pletely self-contained es -en down to gauged
volume and separate tone controls. For
simple stereo amplifier of excellent quality all
you have to provide la the cabinet and control
knobs.
SPECIFICATION:
Output: OW total. 2.501 chaotic'.
Input sensitivity: 000m\ at 2 2Mohins.
AC 140V operation.

PRICE £4.19.0 A
rareArrE

5 WATT 8 TRACK CARTRIDGE STEREO AMPLIFIER
Model R.133
Just slot iceI 01142 of the many M track
cartridge tapes available for a con-
tinuous programme of your favourite
music. A. manual programme override
switch enables you to switch from one
track to the next at the push of a
button tit the same time a numbered
indicator lights up to show which tract,
is playing. Beautifully finished in sit
oiled walnut cabinet the R.133 is
mechanically engineered to provide long and
reliable service. SPECIFICATION- Tape speed: 9.5 citt MCC (3;
Wow a: flutter: better than 03%. Frequency range: 40-12,00014..
Cross talk: better than 45tH at 1,00011.. Output: 5W total. 2.5W poi
channel. Amplifier outputs: 200.1V.

A
PRICE £36.0.0

AM FM MPX STEREO TUNER Mode R.134

senor ttion: 26.111 at lkHs. Image rejection
1,6051:11, sensit ix it

PRICE £21.0.0

Perfect Matching Unit to the R.136
Amplifier. The R.134 Stereo Tuner
is designed to give years of reliable
performance. The Tuning Band
covers AM as FM Is ith a separate
stereo beacon to indicate when
stereo . broadcasts are being

received.PECIFICATION
FM: frequency range: itot-losi,,Hy,
Usable sensitivity: 1St< . ,tereo

55.113. : frequency rii. 535-

A
DO. An(4 WATT STEREO FM AM MPX TUNER

AMPLIFIER Model R.124
Another Roc Exclusife °ROM);
top value for ItiOney performance
the 11.124 is a Stereo Tuner/Anil,
with facilities only usually found
in much more expensive units.
Features like separate bass and
treble controls. automat is frequency
control switch and stereo head-
phone socket give the 11.124 a
price to ',Weill. t 1011 ratio Wont]
to none.
Housed ice a hatitlantor walnut
cabinet the classical towline styling of the R.124 will gm., have.
SPECIFICATION : FM : Frequency Range : 88-108MHz. Usable
sensitivity: 200'. Stereo Separation: 26.113 al 'kHz, 20dB Iiiiiiill ttttt I.
Image Rejection: 55i1B. .SM: Frequency Range: 535-1605kliz. l'eabla
sensitivity: 300uV. Audfq Section: Total Output Power: 4W. Phono
Input: 200.1V at IM n. Tape Input: 10OrtiV nt 100K Cl.
PRICE £29.19.0 (Weeetror

STEREO HEADPHONES
Model R.328
Built up to a standard not doe it to a prier, the 11.32S
stereo headphones represent a breakthrough In value for
money-. '

A valuable addition to any stereo installation they
will provide many hours of listening pleattlire.
SPECIFICATION:
Matching impedance: 8-16 ohms.
Frequency range: 30-15,000H..

PRICE £2.8.0

p H.P. Terms available for personal callers on purchases over 130

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 LONDON W21ET

TELEPHONE: 01-723 6211
Shop open 9-6 Monday -Saturday
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siEpHENsELECTRONICSp

BUCKS.

SEND S.A.E. FOR LISTS
GUARANTEE

Satisfaction or money
refunded

AZ31
AZ60
CBL1
CBL31
C131
DA F9I
DAF96
DF91
DF96
00(91
111196
DL92
DL94
DL96
DM70
DY 86/7
01802
116151
288CC
22801,
EISOL
81801'
EABC80
EAF42
EBC33
EBC41
EBC8 I
EBC90
EBF80
EBF83
EBF89
RB91
EC63
EC86
EC88
EC90
11C92
EC93
20081
20082/3
ECC84/6
ECC138
E88CC

GUARANTEED VALVES BY THE LEADING MANUFACTURERS B
ON OTHERS

10/-
1.2/-
16/-
17/-
7/-

8/3
91-
/-

191/6
11/6

7/6
7/0
918
6/8
8/-
8/6

26/-
8/-

421-

19/-
10/6
10/-
11/-

9/11
6/6
9/8
8/-
8/-
8/-
6/8

10/-
12/-
121-
6/-
8/6
9/6
8/-
8/4
8/6

11/-
12/4

I YEAR'S GUARANTEE ON OWN BRAND, 3 MONTHS'
ECF60/2 9/8

&CHU 13/6
ECH42 18/3
KCMG 1018
F.C1183 9/-
ECH84 9/8
ECL80 -
ECL82 9/9
ECL83 11/6
ECL86 9/9
ECL L80030/-
&T99 10/8
EFeo 8/-
EF83
EF86
EF86
EF89
EF91
EF92
EF93
EF94
Ern.
EFI83
26184
EF800
EF804
EF811
E134
21.36
EL41
£142
EL81
EL83
EL85
EL86
£190
EL91
EL95
EL360

10/-
8/8

13/8
81-
8/6

10/-
9/6

15/6
12/6
11/3

71-
20/-
20/-
151-
10/6

9/6
11/-
11/8
10/-

8/8
8/6
8/5
6/0
5/-
71-

23/-

21803 171 -
ELM 11/ -
ELLS° 15/-
10134 UV-
EM71 18/6
BM80

8/6
EM84 7/6
EM87 11/-
EN9 1 6/6
EY61 8/-
EV80 9/-
E181 8/-
2183 11/-
E186 8/-
2187 8/6
EY80 8/8
EZ35 6/6
EZ40 91-
EZ41 9/-
B180 5/6
EZ81 5/6
EZ90 5/-
0010(' 100/-
01501 16/-
0Z30 7/6
GZ31 6/-
GZ3.2 9/6
(1133 16/-
0Z34 11/-
HK90 5/6
H1.92 7/-
HL94 81-
KTI31; 27/6

KTS8 83/ _

N78 211-
pABC80 8I -
P086/8 10/3
PC95 7/8
PC97 8/8
PCC84 9/8

PC085 8/6 P183 10/- 01.41 111
PC0E48 14/- PY88 8/8 1/184 11/-
PCC89 12/3 P1600 80/- 1/1080/4 9/-
PCC189 12/3 PZ30 16/- UY4I 8/-
PCF80 10/3 QQ102.6 42/- 0186, 8/9
PCF82 10/6 QQV03.10 025 157-

PCF84 9/6 85/- 026 16/-
PCF86 18/3 Qr03.12 18/- 0191 14/6

PCF200/ 1 16/3 R19 13/- 0901 17/-
PCF801 18/3 R20 15/- W729 11/-

13PCF802 12/3 8021604 HP- Z780 204

PCF806 13/- TT21 48/- 0A2
P0F8011 12/3 TT22 60/- 0.13 9'-
PCF808 13/6 018/90 18/6 OB2 6'5
PCH200 14/- U20 16/6 OB3 10,-

PC182 10/3 7j-025 15/- 003
PC1.83 12/8 I:30 6/6

PCL84 10/3 1'31
15/- OW

3Q4

PCL85 10/6 037 li/:
P0186 10/3 U00 fit: g: 81-

P0000 301 052 66//: 6144601 11/-6/-

PFL200 14/9 076
P1,36 12/9 078 6/- 004(113 7/8

P138 16/- 0191 16/-
?Ls i 10/3 1

8/8 5 YsoT103

8/-
5/-
5/-V- 513PL814 12/0 ('201

7/5 0201P1212 8/- 5240T 8/-
P183 10/8 0282 8/- 6/30L2 15/-
P184 8/3 U301 11/6 SAB4 5/6

P1.000 16/6 0403 10/- SAF4A 9/6

P1504 17/- U404 7/6 6407 7/6
P1,505 29/- 1/801 20/- 6A116 10/-
PL508 20/- UABC80 10/6 5/9

;9PL609 30.0 UBF89 8!-64 K 5 6/-6"8
PL802 17/3

9

pL805 17/8 uc085 5,1 6411 11 11/6

P133 12/6 UCH42 13/9 SAL3 8/6
py80 gig UCH$I 10/9 6.11.5 3/11

PY81
83

1CL82 1013
CC 12/3

6AM5 5/-
P1800 UF41 /2 111- 6:4316 4/6

PY801 8/8 CF80/5 7/5 1IA05 6/6

P182 7/- UF89 8/8 6AQ6 10/-

6A1(6 6/6 6EH: 6/6 6867 6/6 128E6 6,6

OARS 8/6 6E37 7/- 6837 716 12BH7 6/6

6A85 71- SEW 12/- 68117 8/6 12217 10/-
64870 16/- 6F1 141- 681.701 6/6 121E5 10/-
6AT6 9/- 6F5 8/- 68N7GT 6/- 12K7GT 71-

6AU6 6/9 6F611 5/- 88Q7 8/- 10Q70 5/-
6AV6 6/, 6F11 6/6 58R7 7/6 12007 5/-
6BA6 9/6 6F12 4/6 6T8 6/6 12007 71-

611E6 12/- 6F13 71- 6U4GT 12/6 128107 5/-
611106 8/6 6F14 12/- 61.18 7/- 128.17 5/-
66BBJK67A 1081/8 6F15

6F18
111-

11/-
SVSGT
5X4

6/4
6/-

12827
128L7GT

8/-
81-

6111.8 7/- 6F29 6/6 6X661 5/6 1211N7GT 8/-
6BN5 6/6 61,23 16/6 6X8 11/- 128Q7 8/-
6886 8/- 6F24 13/0 6160 12/- 128117 6/6

68Q5 5/- 6F25 15/- 714 12/- 1487 16/-
68117 15/- 6F26 71- 9BW6 8/6 201.1 9/-

6F28 14/- 1001 10/- 2011 80/-
:ITO a/-11 6F29 6/6 1001 81- 20P1 10/-
611W7 18/9 6F90 7/- 1002 20P3 12/-
(13BBLII 65/16- 034

63501
9/6
6/-

HIFI
101'9

18/-
10/-

20P4
20P0

20/-
20/-

6C45OT 51- 637 8/6 10F18 81- 26C6 9/-

6C 6K6OT 101- 1011 8/- 261.601 7/6
6CD611 28/- 6K7 6/6 IOLD1 I 11/- 25240 6/-
SCA4 5/6 5K80 01- I0P13 11/- 251661 10/-
8CA7
6CBC
6006GA

10/6
616

23/-

6K23
5K20
6L6GT

10/-
15/-
9/-

10P14
12ABb
12AC6

20/-
10/-

716

30A5
30AE3

8/-
8/-

8007 9/- 61.7 6/6 12AD6 7/6 30C15 15/-

6CH6 11/- 61.18 6/- 12416 8/- 30017 16/-

6016 10/- 6LD20 6/6 12AQ6 6/- 30018 15/-

60114 12/6 68701 7/- 12AT6 6/- 30F5 17/-

6015 8/- 61.1 12/- 124116 15/- 30FLI 16/-

0017 12/- 6P25 21/- 12).16 6/- 901,12 18/6

61/3 6/- 11P28 12/6 12AV7 9/- 30FL13 101-

6006 13/6 6Q7 7/6 12AX 7 4/- 30F1.14 15/6

60116 8/6 61170 7/- 12A17 18/6 SOLI 71-

6DQ6B 12/- 682 8/- 12B4A 10/- 301.15 17/-

6084 15/- 684A 11/- 12BA6 8/6 30117 17/-

SEAS 11/- 6847 7/6 12BA7 6/6 80P12 161-

SEMICONDUCTORS  BRAND NEW MANUFACTURERS' MARKINGS
28388A 12/6 282613 7/- 283708 2615267 62/6 40128 4/- 80115 6/6

261404 4/6 2612614 5/- 2613709 316 285305 7/6 A0154 4/6 BC116 12/6

2N696 4/- 282646 11/6 283710 4/- 26115306 8/- AC176 5/- BC116A 7/6

251697 4/- 282696 6/6 283711 4/- 2615307 7/6 A0187 186 BC117 7/9

28698 6/- 282711 11/- 283713 901- 285308 7/6 A0188 7/6 130118 6/6

28699 12/6 8/- 2613714 85/- 280309 18/6 .40117 5/6 BC121 4/-

28706 8/6 2142713 5/6 283819 7/- 2145310 8/5 A0118 BC122 4/-

214706A 8/5 2612714 5/- 283823 22/6 280354 5/6 AC119 BCI26 11/-

2N708 8/- 2142865 12/6 283826 6/- 2610355 5/6 ACY20 BC196 11/-

214709 12/6 2N2904 7/- 283854 5/6 2615306 6/6 ACT21 51- BC134 11/6

214718 5/- 282904A 8/- 251384A 9/6 2140366 9/6 AC122 4/- BC140 7/6

251218A 6/- 2/42905 8/- 2/43855 5/5 2145366 6/6 ACY28 4/- BC147 8/5

267726 5/- 2N2906A 9/- 2N3856A 6/- 2N0367 11/6 ACY40 4/- BCI48 8/-

28727 81- 2N2906 6/- 2143856 5/- 2615457 7/6 AC141 9/- BC149 3/8

28914 8/6 26129064 6/6 28381564 7/- 20006 15/- ACY44 8i- 20102 3'8

28916 8/6 2612907 8/- 2/43808 . 5/- 28020 37/6 AD140 8/- 110157 4 -

214918 6/- 2829023 3/6 283858A 6/- 28102 6/6 A0149 11/6 BC15s 3,6

2N929 4/6 2612924 3/6 283809 5/6 28103 6/6 A0100 12/8 BC150 4/-

261930 6/6 2142925 31 283809A 6/S 26104 6/6 AD161 7/6 BC160 121

28987 10/6 282926 283860 6/- 28501 5/6 A0162 7/9 BC167 21/-

281131 5/6 Oreen 8/9 2613866 80/- 28502 5/6 A F106 8/6 13016811 3/9

281132 6/6 Yellow 2/6 283877 8/- 29503 5/6 AF114 5/- Bel65c 8/-

2N1302 al Orange 8/6 283877.4 8/- 3883 87/6 AF115 6/- BC169B 8/9

2141303 CI 2N3011 5/- 2613900 7/6 3NI28 18/6 AF116 5/- 1101690 8/-

2N1304 4/6 2N3014 6/6 2913900A 2/- 3N140 19/8 AF117 5/- 20170 8/6

281305 4/5 2142003 6/6 283901 19/8 38141 19/6 AF118 18/- BC171 8/8

281306 6/- 283064 11/- 283903 7/- 38142 19/5 A Fl 19 4/- BC172 3/6

2611307 6/- 283005 15/- 283904 7/- 314143 17/6 AF 124 4/5 BC175 IMO

281308 6/- 2N3133 6/- 283905 7/8 38152 2216 AF12b 4/- BC182 4/6

281309 6/- 2613134 6/- 2N3906 7/6 R.C.A. AF126 4/- 80183 4/6

2141507 5/6 2613135 6/- 2614058 5/6 40050 18/6 AF.127 8/6 BC184 4/E

2611613 5/- 2613136 5/- 284009 5/- 40260 10/- A9139 7/6 BC1821. 4/-
2N1631 8/6 2N3340 19/6 284060 5/- 40261 19/6 AF178 9/- BC183L 3/6

2911632 8/6 283349 88/- 284061 4/6 40309 8/- AF179 8/- 201841 4/-
2141637 8/6 2/43390 7/6 2N4062 4/6 40310 11/6 AFI80 10/6 BC187 8/3

2611638 7/6 283391 4/- 2N4244 9/6 40311 9/6 AF181 8/6 BC2121. 4/6

281639 7/6 2/433914 61- 2/44245 8/6 40912 12/6 AFI0O 18/4 802131 5/4

2141701 322 2N3392 41- 284254 CO 40314 9/8 AF239 816 BC110 5/8

281711 6/- 2N3393 4/- 284255 8/6 40315 9/5 AF279 9/6 BCY12 foe

2N1889 6/5 2N3994 4/- 284284 3/6 40316 12/6 A F280 12/6 BCY30 5/8

281893 816 2143409 4/6 284285 3/6 40317 9/5 AFZI I 5/4 80131 5/8

2N2147 14/4 283403 4/6 2144286 3/8 40319 18/6 A8120 5/- BC132 7/8

2672140 18/0 283404 7/6 2124287 8/5 40320 9/8 A8127 7/6 130133 4/-
2142160 11/5 2143405 9/- 21,14299 8/5 40323 8/6 A8128 5/0 BC134 4/E

2N2193 9/6 2143414 5/6 284289 8/6 40324 11/8 A13129 5/6 BC130 4/6

2N2193A 10/- 283415 9/5 284290 8/8 40326 19/6 A8136 5/- 80130 8/6

282194A 4/5 2613416 7/6 213429r 8/6 40329 7/- A0100 5/- BCY40 7/5

2612217 5/6 2N3417 7/5 284292 2/6 40344 7/- A8101 6/5 B0142

2N2218
282219

6/6
6/0

2N3439
283440

26/-
15/13

285027
2610028

10/0
11/6

40347
40848

815
12/5

A8153
Art154

5/-
51-

131:,11:45:41 31-/0

282220 5/- 2143570 17/6 2145029 9/6 40360 11/- A0162 5/- 1301/04 415

282221 71/- 283072 17/6 2515030 8/5 40361 12/5 A8163 3/5 110159 4/6

282222 6/- 2613605 5/6 286172 IV- 40362 18/8 A0172 5/- BCY60 19/8

2242287 21/6 2613606 5/8 2610174 10/5 40370 7/6 A8183 5/- Bey70 4/_

214229" 6/- 2613607 4/6 210170 10/6 40406 14/6 As 186 6/6 BCY71 8/5

282388 5/6 283662 7/6 285178 9/- 40408 12/6 A0Z20 7/5 BC172 8/6

2N2369 8/6 283663 7/6 285232A 6/- 40467 16/8 AsZ21 8/8 131111/ 610

2N2969A 4/- 2/43702 3/6 2N0245 12/8 40467A 14/6 AUY10 80/-
282410 8/6 2613703 4/6 21215246 12/5 40468A 14/6 B0107 8/ - 801111 88/6
282483 5/6 2143704 4/5 2515249 18/6 AC107 8/- BC108 8/- BUPA 18/-
282484 6/6 2/43705 2N5249A 13/8 AC117 B0109 3/- BD123 16/6

282539 4/6 2513706 2145265 65/- A0126 4/- BC113 5/5 BD124 1/1/-
2N2549 4'6 783707 4- 285766 65/- .40127 5/- 130114 7/5 110131 19/6

BDI32 19/6 BFY30 10/- D16P4 8/- NKT238 6/-
BDY10 27/6 BFY41 10/- 0E1102 5/- NKT240 5/6
130111 37/6 BFY43 12/6 0E1113 4/- NKT241 6/6

BDY17 87/6 BFY60 4/6 0E1114 4/- NKT242 4/-
BDY18 49/6 BF151 4/6 GET118 4/- NKT243 12/6
BDY19 62/6 BFY52 4/6 0E1119 4/- NKT244 3/6

BDY20 30/6 BFY63 4/6 0E1120 10/6 1(0(12415 4/-
BDY38 19/8 BFY66A 11/6 GEMS 2/6 NKT261 4/-
BDY60 38/- BF176 6/- 0E1880 6/- NKT264 (V-

BDY61 30/- BFI(76 8/6 0E1887 4/- NKT27 I 4/-
BDYS2 27/6 BFY77 11/6 0E1889 4/6 NKT272 4/-
BF115 5/- BFY90 18/6 GET890 4/6 1(1(1274 4/-
BF1I7 9/6 BFW68 5/0 0E1896 4/6 NKT275 4/-
BF163 71- BFW59 5/- GET897 4/11 NKT281 4/-
13F167 5/- BFW60 51- 0E1898 4/6 NKT401 17/11

BF173 6/6 BPX25 87/- MAT 100 6/- NKT402 10/-
BF177 6/6 BPX29 24/- 0ATI01 6/- NKT403 15/-
BFI78 71- BPY10 29/- MAT120 6/- NKT404 12/5
BF179 14/6 BOX 19 8/6 MAT 121 5/- NKT405 111/-

BF180 71- B8 X20 3/6 313400 21/6 NKT406 12/6

BF'0 1 6/6 88X21 7/6 241420 22/6 NKT451 12/6

8F184 5/- B8 X211 9/- M3421 22/6 NKT452 12/0
8F180 8/6 BOX 27 9/6 M3430 20/6
BF194 4/5 BOX 28 6/6 103440 19/- NKT603F 5/5
BF195 5/0 1381160 16/8 MJ480 19/6 NKT813F 6/6
BF 196 8/8 B8X61 12/6 103481 25/- NKT674F 5/-
BF197
BF 198

6/4
8/6

B14X711
B8X77

4/5
5/0

103490 20/-
27/5

NKT877F
NKT713 5/-

BF200 7/4 1381178 5/6 M31800 48/5 NKT717 8/6

BF224 0i- B8y10 5/6 1.1111340 12/6 NKT734 5/6

8F220 St - B8111 5/8 MJE520 17/6 NICT736 7/-
BF237 6/6 1181(24 3/- MJE521 17/6 NKT773 5/-
BF238
BF237

6/6
9/0

B81215
B9126

3/-
3/6

MmPpF10032 678//s NIETT71803139

BF22A
BFX 12
BFX 13

9/6
4/6
4/6

88127
138128
138129

3/63/6

8/6

MPF104
MPF106
241(83630

7/0
7/8
6/6

NKT10419 6/-
NKT10439

BFX29
BFX43

7/-
7/6

118132
88136

6/-
5/-

13NNKK11004 8915 03519NNKKT10.29
0/11

BFX44 7/6 118137 5/- NKT125 616 NKT80111
BFX 68 18/6 138138 4/6 271E1126 6/6
BFX44
BFX85
BFX86
BFXS7

6/-
7/-
6/-
6/-

88139
B0140
118161
118152

4/4

8/06/6

6/6

NKT128
NKTIS5
NKT137
NKT210

6/6
5/8
6/6
6/-

N K18011218/6

N1E180113221

BFX88 5/- 130 153 7/6 NKT21I 6/- NKT80211

8FX33 12/6 118164 8/- 131(1212 6/- 1818

BFYIO
BFY11

6/6
8/6

B8106
88179

18/-
9/6

NET213
NKT2I4

8/-
4/6

NKT8021218/6

BFY 17 416 BSY79 /- 8111215 4/6 811180213

BFYIS 8/6 B8182 109/6 NKT216 7/6

BFY19
BrY20

6/6
12/0

138190
28195A

11/6
2/6

NNKKT27.21197 86//11- NKT8021418/5

BFY2 I 8/6 B8W41 8/6 NKT8021510

BF124
BF.26

9/-
5/-
4

138W70
D16P1
1116P2

5/6
7/6
8/-

NNKKr1222243

NKT225
NKT229

55//6-

4,111

6/-
NKT80216

18/6
BBF42296

10 DI6P3 7/6 NKT237 7/- OC20 15/-

Y RETURN SERVICE

30P18
80P19
30PLI
30P1.13
SOPL14
9649
30A5
30B6
3605
3305
861.6GT
36W4
3023
38Z40
35260T
60A0
50133
6005
ISOL6OT
83A1
80A2
90A1
9001
9001
807
8114

:113A
866A
5642
6080
6146
614613 47/6
6267
6360
6939
7199
7360
7686
9002
9003

7/-
16/-
16/6
18/-
17/-
10/-
11/-
181-
7/-

18/-
9/6
61-

111-
6/-
7/4

10/-
7/-
71-
B/-

17/6
46/-
12/-

05/-
00/-
65/-
761-
14/-
12/-
27/6

48/-
12/-
85/-

9/6
30/-
65/-
761-
14/-
12/-
27,6
80/-

25/-
42/ -
15/-
86/-
26/-

0/6
10/ -

 NO REMARKED DEVICES
0022 19/-
0023 10/-
0024 11/6
OC25 10/-
0026 6/6
0028 1815
0029 15 -

0030 1919
0341 4111

0042 5 -
0044 41-
0045 21
0046 3-
0070 3/ -
0071
0072 2 6
0074 6 6
0075 4 6
0075 4 5
0077 5 6
0078 5
0081 4

00811, 4

0083
0084 5
00139
00140 6,6
00169 4,0
00170
00170 6i-
OC200 5/6
00201 9/6
00202 9/6
00203 8/4

OC20b 6/6
8/600204

00207 12/6

P346A 4/6
12/6

TTTT1111080534444043 855//165-

T111842467

3/55/5

TT/1884498 is//is
11850 4/S
11861 8/6

8/6

T1861 6/-
TIP29A 18/6
T1P3OA 16/-
T I PSIA 16/6

TERMS, CASH WITH ORDER ONLY. POST AND PACKING
PAYABLE ON ORDERS UP TO 66, AFTER THAT FREE

EXCEPT C.R.T.'s. ADD 6d. PER ITEM P. & P.
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Fig. 2. Wiring diagram of the switches controlling the
positions of the four ships, also showing contact indicatorc'rcuits
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Switches

For Operation
Seasearch

SI 2p 12w
S2 2p 12w
S3 Ip 12w
S4 Ip 12w
S5 Ip 12w
S6 1p 12w
S7 1p 12w
S8 Ip 12w
S9 1p make,

push button
SIO I p make,

push button
SII S.P.S.T. toggle

If both games to
be built

(Where different)

2p 12w

2p 12w

2p make
(or two separate I p)
2p change over
(or DPDT)

(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 3in (2 off)
DI -29 small glass point -contact diodes (29 off)
RI 10 ohm -k watt resistor
BYI 9V battery, type PP 6
Aluminium, pop rivets, 4B.A. nuts, screws and washers.
Letraset card, cellophane, etc.

O

X
w

LP3

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 S6.
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 SIO one at a time pre-
vents the malfunction when the ships are at opposite
corners of a rectangle.

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. I)-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.

Practical Electronics December 1970
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DIODES

I° WIREs TO

r

Fig. 4. Veroboard construction of
the raider automatic score matrix;
marked holes indicate the position
of the diodes

ALUMINIUM
CHASSIS

CARO

CELLOPHANE

PAPER
MAP

Fig. 6. Lamp mounting and number projection details

rs 16"

I

11/2' 1.1IE
21/2

I 1/2'

REDLAND

FOR USE WITH
ADDITIONAL GAME

2

SUPPLY SHIP

RAIDER

-J

3/8 DIA.

10"
BLUELAND

LP3 1'4"

11/4 DIA. 2"
LP2

2"

FOR USE WITH
DIA. TO SUIT ADDITIONAL GAME
PUSH -BUTTONS 1-c- 2--1

S9 510

RAIDER SUPPLY SHIP
CONTACT ICONTACT

ri_ 0,2-.1, 30

4T 451?-,

4116

57

7/1: DIA.
Sfl

ON/OFF

41/2

58

DESTROYER

CRUISER

Fig. S. 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 12', 10" or 7" records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'

Arre.`t 1,.guarantee. Size 13:
..vio

-.119111'
'iAmemelP ,Min. Above

motor board 3tin. ....- eta. -
below 21in. AC 200 250v. -r
with STEREO MONO XTAL E7 Pout

BSR 0A70 Stereo Mono Transcription El4Auto Changer. Calibrated Stylus Pressure.
BSR Minichanger UASO Stereo Mono.
Plays 12% 10" or 7" records. E8
Size 12 8iin. AC 200 250v. Post 5 .

GARRARD PLAYERS with Sonotone 9TA Cartridges.
Stereo Diamond Mono Sapphire. SPAS Mk II 115.
AT80 Mk II Stereo 115. Model 3000 Stereo 113. Post 5
RECORD PLAYER PORTABLE CABINET 75/.
Space for amplifier and autochanger. Post 5 -.
RCS DE -LUXE 3 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 E450-12,000 cps. Sensitivity 200mV. Post 5 .

RCS 2 WATT AMPLIFIER with loudspeaker and E3valves UCL82 and UY85. Post 5 -.
R.C.S. TEAKWOOD BASE Ready cut out for 77'6
mounting (state player make and model ,.
R.C.S. PLASTIC COVERS FOR ABOVE BASE. 7716
Durable tinted plastic, attractive appearance.

EMI PICK-UP ARM. Complete with mono 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 -; GP93 45, -; GP91 30 -; GM 19 6, ACOS
L.P. only 10 6. All standard fixing complete with stylus.

CRYSTAL MIKE INSERTS
11" dia. 6 6. ACOS 12" dia. 126. BM3, 1 din 9 6

PORTABLE AMPLIFIER
Portable mini p.a. system.
Many uses-ideal for _
Parties, or as a Baby ::.
Alarm. Intercom, Tele-

li,phone or Record Player
' vs vo Al

Amplifier, etc. Attractive
mine covered cabinet,
size 12 9 4in., with .

powerful 7 4in. speaker ' ' .1
and tour transistor one watt
power amplifier. Uses PP9 battery.
Brand new with famous makers' guarantee. 7C (_

Post 5.'-.  "I
WEYRAD P50- TRANSISTOR COILS

RA2W Ferrite Aerial 13 - Spare Cores 68.
Osc. P50,1AC 6 - Driver Trans. LFDT4 10 -
I.F. P50 2CC 470 kr s 6 7 Printed Circuit. PCA1 10 -
3rd LF, P50 3CC 6 7 J.B. Tuning Gang 11'-
P5111 or P51 2 6 7 Weyrad Booklet 2 -
P50;3V 6:7 OPT1 11 -
Mullard Ferrite Rod 8 (tn. 4 -. 6 in. 5 -

VOLUME CONTROLS
Long spindles. Midget Size
5 K. ohms to 2 Meg. LOG or
LIN. L'S 3,-. D.P. 5 -
STEREO L S 11 D.P. 15 -
Edge 5K. S.P. Transistor. 5,-.

80ohm Coax 9d. yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. 28 -; 60 yd. 40-.
FRINGE LOW LOSS 2,
Ideal 625 lines yd

WIRE -WOUND 3 -WATT POTS. WIRE -WOUND 3 -WATT
Small type with small knob. STANDARD SIZE POTS.
Value. 1013 to 30 K., 5 LONG SPINDLE 8 _
Carbon 30 K to 2 meg. 10 OHMS to 100 K.

VEROBOARD 0.15 MATRIX
2! Sin. 3.8. 21 32in. 3;2. 3: 3 8. 3; Sin. 5 2.

EDGE CONNECTORS 16 way 5'-: 24 way 7 6.
PINS 36 per packet 3/4. FACE CUTTERS 7,6.

S.R.B.P. Board 015 MATRIX 2:in. wide 64. per lin.,
3tio. wide 9d. per lin.; Sin, wide 1(- per lin. up to 17in.1.
11.11B.P. undrilled -,', in. Board 10 Sin. 3 -.
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2:in. aides,
7 < 4in., 13:-; 11 3in., 7 6; 11 7in. 9'6: 13 Sin., 10 6;
15 14in., 15'-; 9 7 Iin., 8.6; 14 11 2in.. 14 6.
ALUMINIUM PANELS 18 &Wog% 12 12in. 6,6; 14 Sin.5;8; 12 Sin. 4.6; 10 Tin. 3'6; 8 bin. 2.'6; 6 4in., 1 6.

Minch DIAMETER WAVE -CHANGE SWITCHES. 2 p.2 -
way, or 2 p. 6 -way, or 3 p. 4 -way 4.8 each. 1 p. 12 -way, or
4 p. 2 -way, or 4 p. 3 -way 46 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  3
water 24'-, 4 wafer 30 -. 5 water 36', 6 water 42 -.
TOGGLE SWITCHES, sp.2 6; sp. dl. 3.6; dp. 3.6; dp. dt. 4 6

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive
LOW RESISTANCE HEADPHONES 3-5 ohms
DE LUXE STEREO HEADPHONES 8 ohms

35 -
39,6
65 -

'THE INSTANT"
BULK TAPE
ERASER AND
RECORDING
HEAD
DEMAGNETISER
200;250 v, A.C. Leaflet S.A.E.

47/6
Post 2 6

34r.
GENERAL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE

for Mike, Tape, P.II., Guitar.
Battery 9-12v. qr ELT. line 200400v. D.C. operation. Size
12" 11" 2'. Response 25 c.p.s. to 25 Kv's. 26 db gain.
For use with valve or transistor equipment.
Full instruction, supplied. Brand new.

17/6 !'";;.IGuaranteed. Details S.A.E. ,
NEW TUBULAR ELECTROLYTICS CAN TYPES

2 6
4'350V 2 6
8,450V .. 2 6
16;450V 3 -
32,450V 4 -
25;25V . 2 -
50150V .. 2 -

100 25V 2 -
250, 25V .. 2;6
500125V .. 4'-
8 +8 450V 38
8 +18(450V 4 -
18 +16,, 450V 6 -
32 +32,350V 5 -

16+16,500V 11 -
50 +50 350V 7 -
60 +110,350V 11 6
32 +32 250V 38
32 +32 450V 6,8
32 92 32,350v. 8 8
100 +50 +50 350v.9

SUB -MIN. ELECTROLYTICS. 1, 2, 4, 5, 8,18. 25, 30, 50, 100.
200mF 15V 2-; 500. 1000mF 12V 3,8; 2000mF 25V 7( -.
CERAMIC. 1pF o 0.01mF, 9d. Silver Mica 2 to 5000pF, 9d.
PAPER 350V-0-1 9d, 0 5 2 6; 1mF 3'-; 2mF 150V 3'-.
500V-0.001 to 005 9d; 0 1 1 -; 0 25 1 6; 0.47 5 '-.
1,000V-0001. 0.0022, 0 0047, 0.01, 0.02. 1,6; 0.047, 0-1, 2 8.
SILVER MICA. Close tolerance 1%. 2 -2-500pF 1;8; 560-
2,200pF 2. -; 2,700-5,600pF 4'-; 6.800pF-0.01,mfd V.; each.
TWIN GANG. "0-0" 208pF +1760. 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,
CHROME TELESCOPIC AERIALS 23in. Swivel base S -
TUNING. Solid dielectric. 100pF. 300pF, 500pF, 7 - each.
TRIMMERS. Compression 30, 50, 70pF, 1(-'
100pF, 150pF, 1, 6: 250pF, 1 6; 600pF, 750pF,2 -; 1000pF.2 6.
RECTIFIERS CONTACT COOLED ball wave 60mA 7 6;
135mA 9,6. SILICON BYZ13 6 -; BY100 10 -
Full wave Bridge Rectifiers 75mA 10.-; 150mi 19 6.
EX -GOVT. RECTIFIERS 260v. 200mA 6 -.
NEON PANEL INDICATORS 250v. AC DC Red or Amber 4 -.
RESISTORS. Preferred values, 10 ohms to 10 meg.

w., w.. 1 w., 20% 311.; w. 8d.; 2 w. w. 10% 84.
HIGH STABILITY. w. 2% 10 ohms to 10 meg.. 2.-.
Ditto 5".- Preferred values 10 ohms to 22 meg.. 9d.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K. 2:- each; 2: watt. 1 ohm to 8.2 ohms. 2'

Q MAX CHASSIS CUTTER
Complete: a die, a punch, an Allen screw and key

i 186 Mi. 17.6 lliu. 19.6 1:in. 24 - 2,;(.in. 44 3:in. 16;6 lin. 196 1 lin. 20.6 1:in. 29 2'M. 57 3
(in. 16.9 1 2., in. 19,6 1:in. 21.6 2in. 39 9 lin. sq. 36.6

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA. Size 4: 2: 2in. Metal case. 7 g. -Crackle finish. Output terminals. On, off switch.
Half Wave 9 volt 50mA. Size 2: lain. Snap terminals 36 -

MAINS TRANSFORMERS 5P -each
250-0-250 50 mA. 6.3 v. 2 amps. centre tapped 22'-
250-0-250 80 mA. 6.3 v. 4 amp.
250-0-250 80 mA. 6.3 v. 3.5 a. 6.3 v. I a, or 5 v. 2 a. 38;-
350-0450 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a. 38'-
300-0-300 v. 120 mA., 6.3 v. 4 a. C.T. ; 6.3 v. 2 a. 50: -
MINIATURE 200 v. 20 nsA., 8.3 v. 1 a. 21 2 1,in. 15; -
MIDGET 220 v. 45 mA., 0.3 v. 2 a. 2; 2! 2in. 18, -
HEATER TRANS. 6.3 v. 1! a. 10,6
Ditto tapped sec. 1.4 v., 2, 3, 4, 5. 6.3 v. 1' amp. 15,6
GENERAL PURPOSE LOW VOLTAGE. Outputs 3. 4. 5,
8, 8, 9, 10, 12. 15, 18, 24 and 30 v. at 2 a. 38 -
1 amp., 6, 8, 10, 12, 16, 18, 20, 24, 30, 36. 40. 48, 60. 38 -
AUTO TRANSFORMERS 0-115-230 v. Input Output,
60w. 18,6; 150w. 38(-; 500w. AS: 1000w. 112.
CHARGER TRANSFORMERS. Input 200 250v
for 6 or 12v.. 1: amp., 24;-; 4 amp., 38'-,
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 1: amp. 8.'-; 2 amp. 11 -; 4 amp. 17 -,

COAXIAL PLUG 1 3. 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 6;
Chrome Lead Socket 7 6. Phono Plugs 1.-. nom Socket 1,-.
JACK PLUGS Std. Chrome 3.-; 3.5mm Chrome 1,13. DIN
SOCKETS Chassis 3 -pin 1 6; 5 -pin 2 -. DIN SOCKETS Lead
3 -pin 3 8; 5 -pin 5,-. DIN PLUGS 3 -pin 3 6; 5 -pin 5'-.
VALVE HOLDERS. 1 -. CERAMIC 1/6; CANS 1'-.

E.M.I. 13+ 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 tweeter.. /4
With crossover. 10 watt.
State 3 or 8 or 15 ohm. Post 2 6 each
Recommended Teak Cabinet /c
Size 16 10 gin. Post 2 6

MINI -MODULE
LOUDSPEAKER KIT
10 WATT 65 - CARRIAGE S -

Triple speaker system combining on ready cut baffle.
in. chipboard 15 in. 82 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 unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
20-15,000 cps. Full instructions for 3 or 8 ohm.
TEAK VENEERED BOOKSHELF ENCLOSURE,
16 10 9 in. Modern Scandinavian
fluted front design for Mini -Module. 1.5 Post 5 -

Minimum Post and Packing 2 6. RETURN OF PO T DESPATCH. HI-FI STOCKISTS.

RADIO COMPONENT SPECIALISTS

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £9
30-14,500 c.p.s., 12in
double cone, woofer and
tweeter cone together

pas with a BAKER ceramic
magnet assembly having

-: a flux density of 14,000
gauss and a total flux of
145,000 Maxwell.. Bass
resonance 40 c.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,
baffle and LII.10.0imtructions.

BAKER " GROUP SOUND " SPEAKERS 8 or 15 ohm.
'Group 25"Group 35' ' Group 50'
12 inch 17 12 inch 10 inch /19
25 watt 35 watt ' 50 watt .. 

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 10 or 12in round Loudspeaker

- 19.0.0.
For 13 Sin or Sin round Loudspeaker .. 15.0.0.
For 10 Bin or 8'. in round Loudspeaker 14.0.0.
LOUDSPEAKER CABINET WADDING 18in wide, 3 - ft

TWO-WAY CROSSOVER NETWORK 3,000 c, s
With variable tweeter attenuator giving accurate high low
frequency balance. Mounted on panel 5:in. 4in. with
control knob, tweeter and woofer leads and input 12
terminals. Suitable for 3 to 8 ohm impedance. Post 2 -. ",
Horn Tweeters 2-16kc s. 10W 8 ohm or 15 ohm 29,6.
De Luxe Horn Tweeter, 2-18 Kc 1, 15W, 8 ohm 5916.
ELAC Moving Coil De Luxe Cone Tweeters 3 or 15 ohm 351-.
TWO-WAY 3000 c.o.s. CROSSOVERS 3 or 8 or 15 ohm 19:-.
PECIAL OFFER' 80 ohm. 21in, 2:in. dia.; 35 ohm, 3 in.

25 ohm, 3M. dia.; 6 4in; 8 Sin. 17 la EACH5 ohm, 31in. die.; 7 4in; 8 Sin. 1V TYPE
ohm 6 4in; 3 ohm. 21in. 3in, Sin, 5 3iu, 7 4in.

LOUDSPEAKERS P.M. 3 OHMS. 13!in 228; 8 Sin, 25 -;
113(-; 8in 35 -; 10 8in 38(-.

in. WOOFER. 8 watts max. 20-10,000 cps, 8 or 15 ohm. 36,-.ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm 50:-.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS

in or 10in or 12in, 3 or 15 ohm 39 6.
OUTPUT TRANS. EL84 etc. S . MIKE TRANS. 50:1 5,

PEAKER COVERING MATERIALS. Samples Large S.A.E.
GOODMANS OUTPUT TRANSFORMER 4 watt push pull for

, 8 and 15 ohms 17 6.

VHF -FM TUNER FRONT END
88-108 Mc s

Transistor FM tuner
oscillator and frequency
changer printed circuit.
Slow motion tuning gang
condenser. Ready wired
and tested including two
transistors AF124 and
AF125. A total of 29
components. Size 2: 2

Iin. Requires I.F. and
Detecter stages 10.7 DI, es.
9 Volt. Connection details
supplied but we have no
further information
available.45, - Pa r°

EAGLE PRODUCTS
SUPPLIED AT LOWEST PRICES.

ILLUSTRATED EAGLE CATALOGUE 5 . Post free.
BARGAIN AM TUNER. Medium Wave. E4Transistor Superhet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MIXER.
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner E3with separate controls into single output. 9 volt.

BARGAIN FM TUNER 88-108 Mc,'s Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. EIOWalnut Cabinet. Size 7 5 4in.
BARGAIN FM TUNER a. above! L7.10Chassis only, less cabinet.
FM STEREO MULTIPLEX ADAPTOR for above or Zs
general use. Ready made with 4 transistors, 6 diodes
BARGAIN 3 WATT AMPLIFIER. 4 Transistor /1.10
Push -Pull Ready built, with volume control. 9v..."

* RADIO BOOKS * (Postage 94.,
Practical Radio Inside Out
Practical Stereo Handbook 3/8
Supersensitive Transistor Pocket Radio . 341
Radio Valve Guide, Books 1, 2, 3, or 4 ea. 5 No. 5 ea. 11:-
T.V. Fault Finding 405(825 lines 101 -
Translator Communication Sets . 6, -
Wireless World Radio Valve Data 10; -
Transistor Circuits for Radio Controlled Models 7,6
Coil Design and Construction 5/-
22 Circuits for Micro -Alloy Transistors

E.M.I. TAPE MOTORS. 120v, or
240v. AC. 1,200 r.p.m. 4 pole 185mA.
Spindle 0 187 . 0-751n. Sim 31 25 I-
2!. 21in. (illustrated:. Poet 2;13. I

BALFOUR GRAM. MOTORS.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
SOmA. Sptadle 2 3,20. Blue 17162: II 1!in Post 2,6. I

CUSTOMERS FREE CAR PARK. CALLERS WELCOME.
337 WHITEHORSE ROAD, CROYDON
Open 9.6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-S p.m.)List 1,-. Written guarantee with every purchase. (Export: Remit Cash and extra postage.) Buses 133,68 pass door. S.R. Stn. Selhurst. Tot. 01.6114-166S
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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

F E383

R.S.T. VALVE MAIL ORDER CO.
BLACKWOOD HALL, WELLFIELD RD., S.W.16

SPECIAL EXPRESS MAIL ORDER SERVICE

1821 3/8
18213 6/-
1N23 4/-
1885 17/6
18253 10/-
18258 10/-
18645 5/-
18726A 4/-
184007 4/6
18021 V-
18113 3/-
18130 2/9
18131 2/6
20220 12/6
20240 9/6
20301 316
2(006 8/-
20371B 4/-
213381A .416
20403 10/-
20414 8/-
20417 6/-
28214 8/6
28404 8/-
28247 9/6
28897 4/-
28698 4/8
28708 3/-
2870131. 3/8
28708 4/-
28709 12/6
28711 7/6
28987 10/6

281091 6/666//66

2N 1131 8/6
281132 7/6
281302 4/-
281303 4/3
281304 4/9
281305 6/-
281306 91-
281307 6/-
281308 iv-
281309 8/-
281420 7/3
281607 5/6
281928 7/8
281909 49/-
282147 16/8
282148 12/-
282180 141-
282193 9/8
282287 20/8
232297 8/-
2N2389A 5/-
282410 10/6
282411 6/6
282412 8/6
282483 6/8
2824134 7/6
282846 11/6
282696 8/3
282885 12/-
282904 7/6
2829041. 81-
282908 8/-
2N2907 7/6
282526 3,_
282924 4/8
283014 7/6
283064 11/-
2N3051 14/8
283705 4/-
283706 4/8

210708 4/-
283709 4r-
283710 4/-
283819 8/-
2/43820 20/-
283823 171-
283900 10/6
2P13900A 11j-
285027 10/6
286028 1110
285307 7/6
2145308 7/6
289309 11/-
28009 14/-
28013 15/-
28013A 16/6
28301 12/6
28304 91-

28308 9/-
28601 51-
28703 12/6
38143 19/-
A13799 4/-
AA129 6/-
AAZ12 3/6
AAZ13 3/-
AC107 6/8
AC126 4/-
AC127 61-
AC128 403
AC129 7/8
AC187 11/-
1.47188 11/-
ACY17 4/6
ACY18 4/-
ACY19 6/-
ACY20 9/-
ACY21 4/8
ACY22 4/-
ACY27 5/-
ACY28 4/-
ACY39 12/6
ACY40 4/-
ACY41 6/-
ACY44 7/8
AD140 8/-
1.1)189 12/-
AD160 15/-
AD161 7/8
AD162 7/-
AF 106 10/6

AAFF1164 95//9:

AF116 4/8
AF117 4/8
1.9118 12/-
AF119 41-
AF124 61-
AF125 5/-
AF128 5/-
AF127 4/6
AF139 7/8
AF178 1216
AF179 11/-
AF180 12/-
AF181 8/-
AF188 11/-
AFY19 22/8
AFZ11 6/-
AFZ12 6/6
A8128 5/6
A8Y27 7/8
A8Y28 513
A8Y29 5/-
1.8136 9/6
A8Y60 5/-
A6151 716
1.8163419
A8194 4/9
A8Y55 8/-
1.8162 9/-
A8186 616
ASZ17 13/8

7/3
ASZ21 7/6
A8Z23 19/6
AUY 10 19/6
BC107 9/8
BC108 3/8
BC109 3/6
347113 6/3
347119 8/6
347118 11/8
1347118 6/6
347121 4/-
BC122 V-

13/8
BC126 13/-
BC140 111-

15/-
347147 4/9
BC148 4/6
BC149 15/-
BC157 4/-
BC160 12/6
BC131 8/-
BCY32 7/6
BCY39 5/-
BCY34 5/-

I BCY38 5/8
BCY39 7/-
BCY40 7/8
BCY42 31-

BCY54 7/3
BCY80 19/-
BCY70 8/-
BCZ11 8/-
BD121 19/-
BD123 22/6
1313124 12/-
BDY11 5/8
BF115 9/8
BF117 10/-
39167 6/6
BF173 7/3
BF181 6/-
BF184 7/6
BF185 8/-
BF194 6/3
BF196 6/8
BF196 5/6
BF197 9/6
BFX12 5/6
BFX 13 5/6
BFX29 12/-
BFX30 8/8
BFX35 19/6
BFX43 8/3
BFX44 8/3
BFX88 13/-
BFX88A 13/8
BFX85 10/-
BFX86 9/6
BFX87 9/6
BFX88 5/-
BFY20 12/-
BFY21 8/6
BFY24 9/-
BFY41 9/8
BFY43 12/6
BFY50 5/-
BFY9I 6/-
1IFY53 5/6
BFY77 12/-
BFY90 12/6
38127 10/-
1387(60 18/6
B8X61 12/-
1181r26 3/6
38Y27 4/-
39Y91 10/-
1381(78 9/3
B8Y79 9/3
B81(82 10/-
38183 11/-
B8Y84 12/-
BSY96A 3/8
BY100 4/8
BY213 5/-
BYZ11 9/-
BYZ1IN 7/6
BYZ 12 8/-
BYZ14 2716
BY1113 35/-
BYZ 16 17/6
C111 13/-
C20A 12/6
CR81/06 bl-
C84B 37/6
CMOS 67/8
CV101 6/-
CV263 20/-
CV2154 32/8
CV2155 32/8
CV2279 10/6
CV2923 4/8
CV4073 3/-
CV4074 3/8
CV7108 80/-
CV7109 76/-
CV7183 30/-
CV7312 101-
CV7324 10/-
CV7341 6/-
CV7347 4/-
CV7361 12/8

7/6
DD008 8/8
DD007 8/-
1313008 7/6
G133 6/6
0D4 7/-
GM 6/8
01)6 6/-
(11)8 5/-
GET102 5/-
0ET113 51-
(1 ET 114 4:-

GET 116 6/-
0E1118 4/-
GET119 4/-
GET120 6/8
011987 816
GET872B 6/-
GET873 3/-
0ET875 6/-
011880 8/9
GET882 61-
0E1885 10/-
GEX36 416
0EX44 1/8
0EX941 4/-,
O n g 0
0.14M 7/6
13.15M 7/8
HG1005 10/-
MATIO0 8/-
MAT101 8/9

MAT121
69//-9

11.1420 22/-
MJ
NKT128421

226/

NKT129 8/-
NKT 139 5/3
3 KT210 8/-
NKT211 8/8
NKT212 9/4
NKT213 8/4
NKT214 4/4
NKT215 4/6
NKT218 6/4
NKT217 8/4
NKT218 22/6
NKT219 6/6
NKT221 5 6
NKT223 61/6
NKT224 4/9
NKT226 4/9
NKT227 9/8
NKT229 6/9
NKT237 7/9
NKT238 6/9
NKT240 616
NKT241 6/6
NKT251 4/9
NKT261 4/6
NKT274 4/9
N R1275 9/-
NKT277 4/9
NKT403 9/9
NKT404 12/6
NKT678 6/-
NKT713 7/6
NKT773 6/-
NKT777 7/6
NKT80113

201-
0783
01.5 ,66

01.10
73,/

3/-
0A47 2/-
0A70 1/6

0A73
0A71 2/-

2/-
01.74 4/-
0A79 1/9
0A81 1/8
0A85 1/6
0A86 4/-
0A90 1/6
01.91 1/6
0A99 1/8
01.200 2/-
0A202 2/-
0A210 8/6
0A211 10/-
01.1200 11/-
0AZ201 10/-
01.1202 7/6
OAZ203 8/-
0AZ204 8/-
0AZ207 10/-
01.1208 6/8
OAZ210 6/8
OAZ222 9/8
0AZ224 9/6
OAZ241 7/6
OAZ242 4/8
0.32248 4/6
OAZ290 9/-
0016 15/-
0C16T 16/6
04719 8/8

0020 20/-
0C22 8/-
0023 8/6
0024 9/-
04728 7/6
0e26 6/-
04738 12/8
04729 14/6
0C30 8/-
0C35 8/3
0C36 8/8
04738 10/30,41 8/8
04742 6/-
04743 9/-
0%494 341/-3

0C46 3/-
0038 12/-
oc000730 13711-8

0071 3/-
007 2 4/-
04773 7/3
0074 4/8
04775 4/8
0078 3/-
0077 8/-
0078 3/-
0078D 3/3
0079 5/-
oc81 4/-
ocAnD 3/-
mum 3/-
0478116 8/-
n,-.8., 3/-- -008213 3/-0,83 4/6

4/9,,'-'`-', ,,A'-''.. "
00122 12/6

°C,12AA3
7/0414'-''...

047140 8/8
047141 12/3
047189 6/-
00170 5/6
00171 6/-
00172
047200 5/6
00201 8/8
00202 8/8
047203 6/-
047204 616

047205 9/-
047208 14/8
00207 7/0
00450 61-
oc0CP47701 260//-

ij-P8144 ' -III -
SAC40 5/-
091309 7/6
8J062F 7/8
8T722A 51-
877231 1218
8X88 4/-
8X681.7H 4/6
8X831 7/8
8X(131UC 10/-
8X880T 4/-
8X834WK 8/-
81793 19/-
8Z33C 12/-
V15/10P 16/-
V15/30P 19/-
V30/201P 9/8
XA122 6/-
XA124 4/-
XA142 5/-
11.143 51-
11.152 5/-
XAI62 8/8
X13101 818
X13121 8/8
X1(506 5/-
X K518 6/-
22A82CR 5/-
ZR24 12/8
Z832A 6/-
ZT21 6/-
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.O. Mon.- Sat. 9 a.m.- 5.30 p.m. Closed Sat. 1.30 p.m. 2.30 p.m.

no C.O.D. Tel. 01-769 0199 1649
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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 SI a 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 it
Fig. 6, which also shows how the numbers-black
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. I ; a square of good

quality card 7iti x 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 1 for LP1, 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 appears 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

SCREWED TO
CORNER OF CHASSIS

"11
13;

138

TOSIA WIPER 53 WIPER
AND SIB WIPER

TO 511 (ON/OFF)

ALUMINIUM STRIP

O'

Fig. 7. Battery holder construction details

these, with stand-off spacers will securely hold the
matrix block in position. An on,off switch SI I may
be placed at one side of the game.

VARIATIONS
When the above -described very simple land infuriat-

ing!) game has been mastered, any or all of the following
variations may be tried.

I. %Each player is "Red" in turn. He keeps a
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 5 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.
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MAKING w
THE

OF LOGIC IC's
PART SIX -By R. W. COLES
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 I. In the counting
sequence of denary calculation the next figure after
9 is 0. So in binary code, the next figure after 1 is 0
with a carry I 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 0 gives a sum output of
0, 0 plus I gives a sum output of I, and 1 plus 1 gives a
0 output and a carry I output, the table so derived will
be as shown in Fig. 6.1. To produce a logic I output
when a particular input combination exists, it is simply

necessary to connect the true inputs to a 3 -input gate, in
this case a TTL NAND gate which will then produce an
output only for this combination.

Notice that the gate produces a logic I output when
its input conditions are satisfied, but this is a negative
logic I, 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
are 4 or 6 or 7 or R.

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.e. it will
contain a logic 0) as there have been no previous
additions. When the clock pulse arrives, several
things will happen at once:

I. The sum output will be stored in the third register.

INPUTS OUTPUTS

A B
CARRY
IN C

SUM
CARRY

OUT

1 0 0 0 0 0

2 1 0 0 1 0

3 0 1 0 1 0

4 1 1 0 0 1

5 0 0 1 1 0

6 1 0 1 0 1

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. g. C)
or (A. B. C) or (A. B. C) or (A. B. C).
Corry 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 X% a, 1, Medium Wave 2, Long Wave, S.W.I, 8.W.2, S.W.3,and Trawler Band. Built -In ferrite rod aerial for Medium and Long Waves. Rectractable 4
section 241n. chrome plated telescopic aerial for Short Waves for maximum performance.
Push-pull output using 600Mw type transistors. Socket for car auial. Tape record socket.Selectivity switch. Switched earpiece socket complete with earpiece for private listening. 8 tran-sistors plus 3 diodes. Famous make 7 4in speaker. Air spaced ganged tuning condenser. On/off
switch volume control. Wave change switch and tuning control. Attractive case In rich chestnutshade with gold blocking. Size 9 4in approx. Easy to follow .nstructions and diagrams
snake the Roamer Eight a pleasure to build. Parts price list and eary build plans 5/- (FREEwith parts).

Total building costs Z6.19.6 7/6
P. & P.

roamer seven
mk IV

7 FULLY TUNABLE WAVE
BANDS-M.W.1, M.W.2, L.W.,
S.W.], S.W.3 and Trawler
Band. Extra Medium waveband
provides easier tuning of Radio
Luxembourg, etc. Built in ferrite
rod aerial for Medium and Long
Waves. Retractable .1 section 24in
chrome plated telescopic aerial for
peak Short Wave listening. Socket
for Car Aerial. Powerful push-pull output. 7 transistoss
and two diodes Including Micro -Alloy R.F. Transistors. Famous make
7 4in P.M. speaker. Air spaced ganged tuning condenser. Volum. /on/off control,
wave change switches and tuning control. Attractive case with carrying handle. Size9 7 4in approx. Easy to follow instructions and diagrams make the Roamer 7 apleasure to build. Parts price list iind easy build plane (FREE with parts).

Total building costs

Z5.19.6 P.P.;rs Earpiece with switched so,ke t
7/6

:e

NEW!
transeight
SIX WAVEBAND
PORTABLE WITH
Sin. SPEAKER
Attractive case in black with
red grille and cream knobs and
dial with polished brass
inserts. Size 9 51 21in.
approx. Tunable on Medium and Long
Waves, 3 Short Wave. and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves.
8 Improved type transistors plus 3 diodes. Push-pull output. Battery econonsieer
switch for extended battery life. Ample power to drive a larger speaker. Parts
'price list and easy build plans 5/- (FREE with parts).

Total building costs

89/6 P.5%P. Earpiece wlith.extreists...hed socket for private

pocket five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER

Attractive black and gold case. Size 51 1)
Ills. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. 7 stages b traneistore and 2
diodes, supersensitive ferrite rod aerial, fine tone
moving coil speaker. Easy build plans and parts
price list 1/6 (FREE with parts).

IMPROVED MODEL !
roamer six
SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER
Attractive black case with red grille and creal
knobs and dial polished brass inserts. Size 9 x 51
21in. approx. Tunable on Medium and Long Waves,
two Short Waves, Trawler Rand plus an extra M.W.
band for easier tuning of Luxembourg, etc. Sensitive
ferrite rod aerial and latest telescopic aerial for Total building costsShort Waves. Improved circuit. 8 stages -6 teas -

build plans and parts price list 21- (FREE with
Transistors, etc. (Carrying strap 2/6 extra). Easy 79/6 P. 6. P.

416

sistors and 2 diodes including Micro -Alloy R.F.

',arts)

Total buildin3 costs

44/6 PAP.

Callers side entrance Stylo Shoe Shop

* Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sa-.

transona five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER

Attractive case with red weaker grille. Size 6'
41in Ilin. 7 stages -5 transistors and 2 til:wies, Total building costs
ferrite rod aerial, tuning condenser, volume control.
fine tone moving coil speaker. Easy build plans and

price list 1J8 (FREE with parts). 47/6 P. P.3/9

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

ROAMER EIGHT D ROAMER SEVEN D
TRANSEIGHT POCKET FIVE 0
TRANSONA FIVE [-I ROAMER SIX D

Parts price list and plans for

Name

Address

P E24
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EINPRE-PAKLIMITED
FULLY TESTED AND MARKED

AC107
ACI26
AC127
ACI28
AC176
ACYI7
AF239
AF186
AFI39
BCI54
BCI71 = BC107
BC172 = BCIOB
BF194

3-
26
36
21.
5"-
3-
7..6

10'-

5/-
2/6
2/6
3'-

0C170
0C171
0C200
OC201
2G301
2G303
2N71 I
2NI302-3
2NI304-5
2N1306-7
2N1308-9
2N3819FET

46
46
5
5
2.6
26

10.-

5/-
61-

9 -

BF274 3'- Power
BFY50 4i-- Transistors
BSY25 7/6 OC20 10 -
BSY26 2/6 0C23 6 -
BSY27 2/6 0C25 5 -
BSY28 2/6 0C26 5 -
BSY29 2/6 0C28 6 -
BSY95A 0C35 5 -
0C41 26 0C36 7 6
0C44 2.6 AD149 6 -
0C45 26 AUYIO 25'-
0071 1,6 25034 s -
0072 2/6 2N3055 12 6

0073 3'6 Diodes
2°CBI 2'6

2 6
AAY42
0A95
0A79

2
1 9

0C139 26 0A81 19
0C140 3 6 IN914 1 6

FREE!
PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 10/- WITH ORDERS

OVER VI

CLEARANCE LINES
DON'T MISS THIS LAST CHANCE

ONLY A FEW LEFT
UHF,VHF T.V. TUNER UNITS

TU.2 CONTAINING 2 AF 186's & 2 AF178's
PRICE 10 -
TU.3 CONTAINING 2 AF I86's & 2 AF178's

PLUS WAVEBAND SLIDER SWITCH
PRICE 12/6 P. & P. 216 EACH UNIT
All the units have many other components, e.g.
Capacitors, Resistors, Coils and tuning con-
densers, etc. Although these are manufacturers
rejects they are not beyond repair as has been
proven by many of our customers.

ALL TUNER UNITS ARE SUPPLIED
WITH CONNECTION DATA

COLOUR T.V. LINE OUTPUT
TRANSFORMERS

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

post and packing 4/6

SPECIAL LINE
I AMP Bridge rectifiers I' Square
100 P1V. = 5 - 400 P1V. - 6 6 800 P1V. 8 -

1970 MULLARD DATA BOOKS
Data and equivalents on semiconductors, valves
and tubes PRICE 4 - P. & P. 6d.

I.C. PANELS-FEW ONLY -50/- EACH
Each panel contains: -
16 -Dual 2 I P NOR gates MC7I 4G. I -Dual 3 I P

NOR gate MC7I5G. I -1.K. flip flop MC723G,
29-BSY95A or 2595A and I V405A transistors.

OUR VERY POPULAR 6d. TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE "A" PNP Silicon alloy, metal 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 BC 113/4/5 range.
TYPE " E " PNP Germanium AF or RF please state on order. Fully marked and tested.

1111i

SPECIAL
OFFER

GEKtotw If Ifi
SIDLE8

RECI

GEy, 541 FINNED

SINGLE.
PHASE

ITSH:mEEp.P7144AsiS:..4.5

11 Amp. 48 Volts

BatterY Chargers
or

1110:ff!.;::iL::;" Only 1216 Each
(Tapers' cost

Pat, & Packing
116

NEW UNMARKED UNTESTED PAKS
B80 8 pDau ras1 TNr1414s..

Sil. inheI00-5/ can I0./_

883 2fifi Trans. manufacturer's rejects III/.F all types NPN, PNP, Sil. and
Germ.

B84 100 Silicon Diodes DO.7 glass In /.
equiv. to 0A200, OA202  "'I

886 50 M9Doanecls11416Wpes 1)/

B 88 Sil. Trans. NPN, PNP,
equiv. to 0C200/ I,
2N706A, BSY95A, etc.

10/-

B 60 10 7M WattvZoftnaegresDiodes
ixed 10/-

H6 40 250mW. Zener Diodes
DO -7 Min. Glass Type I 0/-

HIO

H II

H15 30 T;aopml-,16,at Silicon Rvoettsifiers, 10/.

25 l 'rxpegavt otlytp% I watt Zeners. I0/.

30 IrlitrTs= "alloy'. WV 10/-

H16 a Experimenters' Pak of
Integrated Circuits. Data 10/
supplied

H2O 1(1 BY 12617 Type Silicon 10/...`" Rectifiers, I amp plastic.
Mixed volts

NEW TESTED AND GUARANTEED PAKS

B2 4 Photo Sr Batteries. 10/-0.3 to O to n

B77 2 /.113 I 6..1-CA0DmIp620NutPpNu/tP NI!
Pair 10,-

B81 10 Reed andS smalltches mixed types 10/.

B89 5SP5 Light Sensitive Cells. 10/.
A. Light Res. 400 II Dark I M II

891 n NKTI63/164 PNP Germ. TO -5 10/.
equivalent to 0C44, 0C45

892 A NPN. Sil. Trans. A06=
BSX20, 2N2369 500 MHz,
360mW

10/-

B93 C GETI 13 Trans. equiv. to
ACYI7-21 PNP Germ. 10/-

899
200 ,N1,4`rdo.Cac,°:41.;:,

Postage 2b6.
2b;S: 10/

weight
B98 In XBI12 and XBIO2 equiv. to 10'-ACI26, ACI56, 0081/2,

0071/2, NKT271, etc.
H4 250 Mixed xR. eqsui satnotri Postaged2 10/.

by
weight

H7 40 wtypeireswaontjnydaiRueessi.stArsaResixed IO'-istors.

HE BY127 Sil. Recs- 1000 Ply. I amp. plastic 10/-
H9 2 OCP71 Light Sensitive

Photo Transistor 10/-

RETURN OF THE UNBEATABLE P. I 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.I ONLY 10/-
2t- P. & P. on this Pak.

Make a Rev. Counter for your Car. The
'TACHO BLOCK'. This encapsulated block
will turn any 0-1mA meter into a linear
and accurate rev.
counter for any car. 0 -each

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.

P.O. RELAYS 8 FOR
Various Contacts and Coil
Resistances. No individual 20selection. Post & Packing 5 - /-

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

Ell -PRE -PAM LTD TELPEPHONE

DET A, 222-224
SOUTHEND

WEST R(0702)
46344OAD,

WESTCLIFF-ON-SEA, ESSEX
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2. The carry output will be stored in the carry store.
3. 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.

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 I at the inputs to the three input gates, zero
levels will represent a I at their outputs. Zero voltages
represent 1 at the inputs of the 4 -input gates, and
positive voltages will represent I 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 bothtrue 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,
because 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 each 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 established.

3 X 3410N (3X 3 -INPUT GATES)

A

RESET

1 X 742051
(DUAL 4 -INPUT GATF)

SUM
OUTPUT

CARRY
UTPUT

CLOCK

CARRY
STORE

Fig. 6.2. Logic diagram showing the 0 and 1 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 use 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 are
electrically identical. The TTL family is probably the
worst in this respect, because so many manufacturers,

S.0

CARRY OUT

REGISTER 'A'
L.S.D (CONTAINS A

FOUR BIT WORD(

A4 AS A2 1

nut tin -4- Cad Gin...P.0mM tin Coot

N BS 2

SUM OUTPUTSI
TO A THIRD ...-
REGISTER

3
Es

FOUR SEPARATE
FULL ADDERS

M.S.D L.S.D
REGISTER.B.

(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

Texas
Instruments Mullard A.E.I.

7400 F1H131 880
7401 FJH23 1
7402 FJH221
7410 FlH121 870
7420 F.1H111 816
7430 FJH101 808
7440 FJHI41 855
7441 FJL101
7450 F1H151
7451 EIH161 840
7453 FJHI71
7454 FJHI81
7460 FJY101 806
7470 FJJ10
7472 FJJ I 1 825
7473 F.1.112

7474 F1.113 These A.E.I. de -
7475 FJJ I8 vices are shown
7476 FJJI 9 as nearest equi-
7490 F1J14 valents, there
7492 FJ.125 may be some pin
7493 F.1.121 differences be-

tween the Texas
74 and Mullard
FJ ranges.

SUPPLIER RTL DTL TTL

Bi-Pak Ltd.

A. Marshall Ltd.

Bi-Pre-Pak Ltd.

L.S.T.
Electronic
Components
Ltd.

Fairchild TO -5
epoxy resin
range ML914
to ML923
15 to 55 C

Motorola DIL
plastic range
MC724P to
MC799P
Fairchild
ML900 Series
15 to 55 C

Fairchild TO -5
epoxy range
ML914 to
ML923
15 to 55 C

Motorola DIL
plastic range
MC844P to
MC862P
0 to 70 C

Mullard FC
series

A.E.I. DIL
plastic range
SP6I 6A to
ST680A.
Mixed tempera-
ture ranges

Full range of 74
series devices
including MSI
in plastic DIL
SN7400N to
SN7496
0 to 70 C
and fall -outs

Full range of
Mullard FJ and
Texas 74 series
in plastic DIL
0 to 70 C

A.E.I. DIL and
Flat Pack.
SP806A to
NE880.1.
Mixed tempera-
ture ranges

Also R.C.A., Mullard, General
Electric, and Texas types available

Logic ICs are available from other sources and readers are recom-
mended to study the advertisements for more details.

both 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 (S.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

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 "90", thus conveying all the
information necessary, and enabling the experimenter
to re -test them to discover their usefulness.

It 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 maybe 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
partieularly useful to readers interested in the Digital
Clock, as will the following article on medium scale
integration.
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PREMIER STEREO SYSTEM "ONE" Consists of an all transistor stereo amplifier. Garrard
2025 T/C auto/manual record player unit fitted stereo/mono cartridge and mounted in teak finish
plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely
complete and supplied ready to plug in and play. The to transistor amplifier has an output of
5 watts per channel with inputs for pick-up, tape and tuner also tape output socket. Controls:
Bass, Treble, Volume, Balance, Selector. Power on/off, stereo/mono switch. Brushed aluminiumfront panel. Black metal case with teakwood ends: Size 12 X 51 < Ain. high (Amplifier
available separately if required £14.19.6. Carr. 7,6). Now Available MATCHING F.M. TUNER 21gns.

PREMIER STEREO
SYSTEM "TWO"

An system "ONE" above but with
inward SP25.

:RICE
REMIER 45 Gns.35'

AURIGA 8 WAVEBAND
TRANSISTOR PORTABLE
Covers Medium,
Long and six
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

Volume, tone, tuning mot wat echange controls. Telescopic
aerial. Uses 6 . 11V batteries. Sockets for external
batteries, tape recorder and aerial. Elegant black and
chrome cabinet. Size Ill,,3! In 71In.

PREMIER PRICE 15 Gns.

I I 1-FI STEREO
HEADPHONES
Designed to the highest
irassible standard. Fitted
_.:in. speaker units with
soft padded ear muffs.

djustable headband.
ohm impedance. Con,

plete with 6ft. lead and
stereo jack plug.

49/6 P. 6' P.

MONO HEADPHONES 2000 ohni 1411 P. & P. 2/6.
STEREO STETHOSCOPE SET Low inip. 25/- P. & P. 2
MONO STETHOSCOPE. SET Low lino. 106 P. & P. 0,

SPECIAL OFFER!
O d 8132.5 Mk. 11

Single Record Player. Fitted
Goldring /WO Magnetic
Stereo Cartridge. Complete
in Teak Plinth with Rigid
Perspex Cover. Total I ist
Pr ice over 124.
PREMIER I8 Gns.PRICE
F. h I'. Itll .

TELETON SAQ203E STEREO AMPLIFIER

A small but ism erful amplifier designed for stereo hi-li
reproduction. 10 watts per channel music power.
Inputs for Orem (Magnetic and Crystal), Tuner and
Cu:Wary. Tape Record output. Controls: Volume,
Balance, Base, Treble, Stereo/Mono elide switch. Stereo
headphone socket. Attractive oiled walnut cabinet with
brushed aluminium front panel. List Price 656.7.0.

PREMIER 22 Gns. r. k P. 10. -PRICE

PREMIER STEREO SYSTEM "FOUR"
Teleton SAQ2.03E Amplifier (as above)
Garrard 91.25

Teak base and cover ..
Pair of Hi-Fi Enclosures fitted E.M.I.

123.2.0
111.19.6
18.19.8
15 10 0

126.5.0

Total cost II purchased separately 473.15.0

PREMIER
PRICE 65 GNS. Carr. 35 '

VERITAS V-I49 MIXER
Battery operated 4 -channel audio miser pros idirg four
separate Inputs. Size 6 3 3ti. suitable for crystal
microphone, low Impedance
microphone with transformer.
radio, tape, etc. Max. input
1 5V, max. output 25V, gain
6dB. Standard jack plug
socket Inputs, phonoplugs
output. Attractive teak wool
grain finish cage.

rieol 59/6 Stereo 69 6 ,

VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN D.S.A. FROM EXTRA STRONGPRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the Inoet permanent base. Highly resistant to break
age, moisture, heat, cold or humidity. High polished splice free WA. Smooth
output throughout the entire audio range. Double wrapped-attractively boxed.
LP3 3' 260' P.V.C. 5/6 LPG 61' 1200' P.V.C. 1116T1'3 3' 460' POLYESTER 7/11 DT6 51" 11100' POLYESTER 28/6DT3 31' 600' POLYESTER 11/6 TES 51' 2400' POLYESTER 37/49P5 5' 600' P.V.C. 8/6 HI 7" 1200' P.V.C. 11/6LPS 6" 000' P.V.C. 10/- LT7 7' 1800' P.V.C. 18/-DT5 5 1200' POLYESTER 15!- DT7 7' 2400' POLYESTER 244-

' 'TAPE SPOOLS 3' It-, 5', 6f', 7' 1,9. TT7 7 3600 POLYESTER 50/-
Post au .l P,kine 3" II-, 5', 5:" 1.'0, 7" (0 rule awl oier Pogt Free

TWO STATION
TRANSISTOR
INTERCOMS.

Complete with battery
and 50ft connecting
wire. Compact size, two
way call system. Ideal for
home, office, factory, etc.

65/P.&P.-

E.M.I. 13x Bin. HI-FI SPEAKERS
Fitted two 2lin tweeters
and crossover network.
Available with 8 or 15
ohm impedance. Hand-
ling capacity 10W. Brand

79/6 p P 6

" WELLER EXPERT "
SOLDER GUN.

Saves time and simplifies soldering
in the home and service dept.

Two position trigger gives instant
dual heat 100/140 watt. 240 volt .0.('
67/6 Pi"'
"Welke Marksman" Soldering Iron
Lightweight:" pencil bit. 25 watt.
240 volt A.C. 31/4. P. & I'. 2/...

POCKET SIZE MULTI -TESTER With wide angle,icm riled meter movement, ceramic long -life, low -loss
switching, tough impact resisting case.
Sensitivity 20,000 ohms/volt D.C.
10,000 ohms/volt A.C.
19 Ranges: 0-5-25-50-260-500-2500
volts D.C. 0-10-50-100-500-1000 volts
A.C. 0-50M-2.15mA-250mA D.C. 0-
0000 ohms -6 megohms, 10/z µf-0'001
,ofd -1 mfd. -20 to +22dB. Complete
battery, test lead and instructions.

£4.19.6 p.. P. 3'6.

MIDLAND CASSETTE TAPE
RECORDER
12.115

Solid state incor-porating
piano key controls
for trouble -free 2 -
track recording. Inputs for mike and aux. Earphone
socket. Complete with batteries and earpiece. Size10f in tiuM ' 211n.

PRE f16.10.0EXCLUSIVE!
X P.

TAPE CASSETTES

C60 (:',.) 7/6117
C90 (1.) 12/6 $alt
CI20 ent.) 17/61;7
1'. 34 P. 1/-.

All cassettes can be supplied with library casesof id extra each.

PREMIER RADIO
23, TOTTENHAM COURT ROAD, LONDON, W 1 Tel: 01-636 3451 -1 [1r7,7,
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Mullard
TECHNICAL BOOKS
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/-

Dat a 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

Take your Wellerchoice*
in Soldering

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.

Instant Heat for Rapid Soldering *
Instant heat soldering guns to deal with intermittent
soldering. Working heat is reached within seconds of
pressing the trigger, so the job is finished in less time than
a 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

Send 1 - for New Comprehensive I.C. and Semiconductor price list '24 page.

INTEGRATED CIRCUITS
NEW LOW PRICES FULLY GUARANTEED

RCA MOTOROLA 10+ 23+ MILLARD
CA3000 36 N1C724P 17,6 15+ 13/6 LINEAR

3005 24i - MC7881' 19,6 17,6 16/- T 4.A241 32 0

58/- MC7891' 17.6 15,- 13/6 242 85 -

11 15/- MC7901' 27.6 24,6 23/- 243 30, -

12 18/ - MC7921' 17.6 13/6 263 1516

13 NIC799P 17,6 15'- 13/6 293 19/6

14 251- MC r3o3p 57,8 300 35/-

18 MC1304P 79:6 310 25/-
18A 22/- MC708P 59/8 330 14/6

19 17/- MC7490I' 69/6 350 381-

20 P41- MC788P 19/8 435 89/6

20A 32/- MC8381' 130/- 115/- 521 26/4

32/- MC1552( 89/6 79/6 522 72/-
.21
22
23

261-
26/-

MCI435P 85,'-
MC1709CH

59/6
. _ 811

99/-
891-

26
281
28B

20/-
15/-
21/-

FAIRCHILD
1-5 6-11 12+

L900 8/8 7/8
30+

8/9

TAII101
TAD100
TADI10

19/4
3914
89/6

29
291
30
35
36
39
41
42
43
44
45
46

18/-
83/-
28:-
25/-
151-
17/-
22/-
221-
28/-
24/-
25/-
15/-

L914 8,13
L923 12,6
L7020 36/6
L709C
1,7106'
L711(' 21'-
L716C 56, -

TEXAS TTL
8N -400N 18,-
8N7401N 18,-
8N7402N 18/-

8'- 7/8
11'9 11. -
32/6 2918
1918 18/-
19/8 18:-
19'6 18 -
50: -

MULLARD TTL
F311101
FJH121
FJII14 I

6/9

17/-
17/-
17/-

17/6
17/6
17/6

MILLARD DTL
FCH101 1716
FCH121 21/-
FCI1201 20/0
FCH231 30/-
FCJ101 32/6
FCJ111 31/-
FCJ201 MU-
FCJ211 55/-
FCH101 87/6
FCY101 21/-

47 28/- 8N740314 18/- FJH161 1716 PLESSEY
48 41/- 8N7404N 19/3 FJH171 18/3 8L402A 42/6
49 321- 814740514 19/8 FJH221 17/6 8I403A 42/6
50 SN7410N 181- FJJ101 27/6 81.701C 201-
51 27/- 8N7413N 22/- FJJ121 37/6 91.702C 201 -

52 331- 8N7420N 18/- FJJ14 I 82/8
53 111/- 8N7430N 18/- FJJ191 8718 GENERAL
54 221- SN7440N 181- FJJ251 62/6 ELECTRIC
55 48/- FJY101 16 - PA222 87/6

59 33/- Pala Sheets vii 1/- Per type exeeld 1900/ PA230 22/6
64 24/- 914/923 and Plessey 2/8. PA234 21/6

8 Pin To -5 I.C. Holders, 10;6 P1237 33/-
14 Pin Dual -In -Line S.C. Holders, 11(- PA246 62/6
16 Pin llual-in-Line I.C. Holders, 12/6 PA424 49/ -

Post & Packing 1 6 per order. Data .beet tree it ordered with ICS.

TE01-
452 0LEPHONE

A. MARSHALL & SONS LTD. T2ET21`22X

161
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

CALLERS WELCOME 9.5,30 SATURDAY 9-5
88E OUR MAIN ADVERTISEMENT ON PAGE 1005 FOR SEMICONDUCTORS
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MORONIC DICE
IN the construction of an electronic random number

generator, such as an electronic dice or die there
must be no bias towards any of the possible results.
Bias might occur in two ways; firstly due to electronic
unbalance and secondly due to human bias. Both
can be eliminated by allowing the circuit to rest in
each of the possible states for a very short time, say,
less than 11,4 second. The time in each state must of
course, be equal.

-9V

Fig. la. Multivibrator pulse generator
for the electronic dice

C4 6.4pF

020-i 0

RS
10kf1

Fig. lb. Basic bistable circuit, three such circuits are used
to form the divide -by -six ring circuit. Capacitor C4 is
not required in bistables I and 2

CIRCUIT
By using a miltivibrator (Fig. Ia) running at about

150-200 Hz to drive a "divide -by -six" ring circuit
(Fig. I b)-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
The design of the layout may be done on printed

circuit board or on copper clad Veroboard. The
suggested layout for components and copper connec-
tions are shown in Figs. 2 and 3.

Board I 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
The design of the dice box may be varied to suit

individual requirements, and materials available. The
box in the suggested design (see Fig. 5) is made from
opal perspex. The "3" face has the lamps mounted
behind the "spots" which are holes drilled through
with inserts of clear Perspex rod with Letraset numbers
on them. The "one" face has a small on/off switch
mounted at its spot. The other faces have the spots
drilled part way through and painted black.

- 9V

R6

2200 R12

6811

R7 4.7k0 R11 4-7k11

CS 470pF C7 470pF

TR3 TR4
0081 0081

0A10

C6
4700pF

R8 R10

6.8611.

R9
1011

LP3
6.56
0.056

C9 6.4pF

0 I-001

It13
1060

D2
.1. Oslo

MEN C8
4700pF

0I2

OV

Practical Electronics Dc,cinher 1970



COMPONENTS . . .

Resistors
RI Ik0
R2 27k0
R3 27k0
R4 11(0
R5 101(0
R6 2200
R7 4.7k0
R8 6.8k0
R9 100 3 off each
RIO 6.8k0
RI I 4.7k0
R12 680
R13 10k0
All __I00, i\IV carbon

Capacitors
CI IµF elect. 16V C5 470pF
C2 Itif elect. 16V C6 4,700pF
C3 6.411F elect. 16V C7 470pF

3 off

C4 6.4,,F elect. I6V C8 4,700pF I each

C9 6.410F elect. 16V

Semiconductors
TRI, 2 0071 (2 off)
TR3, 4 0081 (3 pairs)

DI, 2, 0A10 (3 pairs)
D3 0A81

Miscellaneous
LPI-3 6-5V, 0.05A MES bulb and holder (3 off)
SI push to make mic-oswitch
BY I, 2 x 4.5V batteries
Veroboard 2+in x Iiin (4 off)
Plain s.r.b.p. 2,1in x Iiin (2 off)
Opal perspex kin x 31 > 3tin (6 off)
Perspex rod in diam x 4in (3 off)

A B C D E G H

o 0 0 0 0 0

O 0 0 0 0 0

O 0 0 0 0 0

0 0 0 0 0

J K M N

O +CI 0

TRI b oo
o too00000t o o

o 0 0 0 0 0 0 0 0 0 0 0

(I)

A BCDEF GHJA
o o 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

o (0)0 o o o o

0 0 (0)0 0 0

o o 0 0 0 0 0 0 0 0 0 0 0

o o 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

o o 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0

2

3

4

5

6

7

8

9

9

4

0 0 0 0 0 4° 0 0
1112

00 0 0 0
R7 R11

910 0 0 0 0 Oroif 0

A BCDE F G H/JKL M
T1

0 0 0 0 0 0 0 0 0 0 0

o 0)  (0)  (o) 0

0 0 0 0 0 0 0 0 0 0 0 0

0 0  (0) 0 0

0 (0)0 000000
0 0 0 0 0 0 0 0 0 0 0 0 0 0 00000(o)o oo 0oo 0 oo(o)oo(o)
0 0. 0 0 0 0 0 0 0 0 0 0 I

Fig. 2. Layout and wiring of the multivibrator

998

Fig. 3. Layout and wiring of one bistable
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The PICTURE BOOK' way of learning

BASIC E 15E\giimin_LIJINI491:TY

BASIC ELECTRONICS
(B VOLUMES )

You'll find it easy to learn with this outstandingly successful PICTORIAL METHOD-
the essential facts are explained in the simplest language, one at a time, and each is illustra-
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

"COMPLETELY SATISFIED"
"I would like to say I am completely satisfied with the Basic
Manuals." A. C., Rotherham.

"CANNOT SAY ENOUGH IN PRAISE"
"I cannot say enough in praise of your wonderful Basic Manuals."
B. 1., Stoke Poges.

"KEY TO LEARNING"
"They are the key to learning and thank you again for your
valuable Basic Manuals." D. D., Glasgow.

"RECOMMEND TO ANYBODY"
"I shall be delighted to recommend to anybody interested in
broadening their knowledge of Electricity and Electronics."
K. L., Leeds.

"ALL YOU
"They are all
customer." K.

What readers say...

CLAIM THEM TO BE"
you claim them to be, a delighted
P., Worthing.

"GOOD, SOUND, EASY TO READ"
"These manuals are good, sound, easy to read. They
are the best I have ever set eyes upon."
P. L. 1., London, S.E.I.

"A MATHEMATICAL IDIOT"
"They have an easy approach to learning that a
mathematical idiot like myself can easily understand."
K. L. Y., Ashton-u-Lvne.

"EXPRESS MY SATISFACTION"
"I am pleased to express my satisfaction with your
splendid manuals." J. L. P., Mansfield.

"ENJOYING READING"
"I am thoroughly enjoying reading your manuals.
It is a delight to get to grips with these subjects."
A. P. L., Borough Green.

DON'T MISS THIS OFFER!

"ABLE TO UNDERSTAND THE BASIC
FACTS"
"This is the first time I have been able to understand the basicfacts." L. P., Edenbridge.

"THESE MANUALS ARE MY BIGGEST
ASSET"
"I am delighted to tell you that these manuals are my biggest
asset, a possession that I shall never part with."
S. A., Davenport.

"THEY LIVE UP TO YOUR PUBLICITY IN
EVERY WAY"
"I am pleased to write and say that your manuals live up toy.ur publicity in every way." L. D. N., Liverpool.

The series will be of exceptional value in training mechanics and
technicians in Electricity and Electronics.

MIN
To The SELRAY BOOK CO., 60 HAYES HILL HAYES, BROMLEY, KENT BR2 7HP
Please send me WITHOUT OBLIGATION TO PURCHASE, one of theabove sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,in good condition within 7 days or send the following amounts. BASICELECTRICITY 75/-. Cash Price or Down Payment of 20/- followed by 3fortnightly payments of 20- each. BASIC ELECTRONICS 90/-. CashPrice or Down Payment of 20/- followed by 4 fortnightly payments of 20/ -each. This offer applies to UNITED KINGDOM ONLY. Overseascustomers cash with order, prices as above.

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY Ej BASIC ELECTRONICS LI
Prices include Postage and Packing.

Signature
(If under 21 signature required of parent or guardian)

NAME
BLOCK LETTERS
FULL POSTAL
ADDRESS

PE
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STEREO 8 8 MK. II
HI-FI AMPLIFIER KIT

Our popular Stereo 8+8 Mk. 11 now further Improved
Incorporating high quality ready drilled printed circuit
board for easy construction.
A really first-class HI-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistor. In the first five
stages on each channel resulting in even lower noise level

with Improved sensitivity. Integrated pre -amp with
Base, Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 15 ohms. Compact design, all parts
supplied including drilled metal work, high quality ready
drilled printed circuit board, attractive front panel,
knobs, wire, solder, nuts, bolts -no extras to buy. Simple
step by step instructions enable any constructor to build
an amplifier to be proud of. Brief specification: Power
output 8.6W r.m.s. per channel into 5 ohms. Frequency
response: ± 3dB 15-30,000Hz. Sensitivity: DOmV into
IMO. Full power bandwidth: }3dB 20-14,000Hz.
(Readings taken at SOW Into 3 ohms.) Bass boost
approx. to ± I2dB. Treble cut approx. to -16dB.
Negative feedback l&IB over main amp. Power require-
ment. 25V et 0.6 amp. PRICES: AMPLIFIER KIT,
210.10.0. P. & P. 9/-. POWER PACK KIT, 53.0.0.
P. & P. 6/-. CABINET, UAL P. & P. 5/-. (Post
Free if all units purchased at same time.) Also available
STEREO 10+10. As above but lOW per channel.
PRICES: AMPLIFIER KIT, 112.0.0. P. & P. 3/-.
POWER PACK KIT, 13.10.0. P. &P. 5,'-.

LOUDSPEAKER BARGAINS
31u 4 ohm 10/-, P. & P. 1/6. bin 3 ohm 119-,P. & P. 31-.
7 x 4In 3 ohm 81/-, P & P. 10 x tlin 3 or 13 ohm 911I-..
P. & P. 6/, E.M.I. 8 x bin 3 ohm with high flux magnet
1111/., P. & P. 4/-. E.M.I. 131 ,: Sin 3 ohm with high
flux ceramic magnet 411/-, (15 shin 44/0, P. & P. 61-.
E.M.I. 13 x gin, 3 or 15 ohm with two Inbuilt tweeters
and crossover network 4 gns, P. & P. 0,'-.

BRAND NEW. 12in 13w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with HiOux ceramic ferrobar magnet assembly 15.10.0,
P. & P. 7/6. Guitar models: 25w 00.10.0. 35w 13.10.0.

B.M.I. NM HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available In 3, 8 or 15 ohm MS each.
P. & P. 2/6.

litin "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 ohm, VA P. & P. c;-.
116 OHM SPEAKERS. 31in 14/, P. & P. 2/6.

MAGNA VOX DESK TYPE MOVING COIL MICROPHONE.
Medium impedance. Brand New -Special Price 42/-.
P. & P. 21-.
SINGLE HEADPHONE. With aluminium headband.
Approx. 200 ohm. 61-. I. & P. 1'6.

CRYSTAL MUM. High hap. for desk or band use.
High sensitivity, UV& P. & P. 116.

HIGH IMPEDANCE CRYSTAL STICK MIXES. OUR
PRICE Elf-. P. & P. 1/6.
HIGH IMPEDANCE DYNAMIC STICK MIXES. High
sensitivity. 30/I. P. & P.2/0.

SPECIAL OFFER! PLESSEY TYPE 89 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral slow motion. Suitable for nominal 470 he/s
I.F. Size approx. 2 x 1 x 11 In. Only Siff P. & P. 2/6.

HONEYWELL MICROS WITCHESsm.cio. Push-button
action. Rating 250v. AC at 15 amps. Size approx.
15' x 1' ... 1 51. each. P. & P. 1/. (0 or more post free).

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 6' to approx. 221'. Maximum
diameter r. 51- each. P. & P. lf..

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0.210-240V. Secon
dary combinations: 0.5-10-16-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V. at amps
full wave. Size 3InL x 3!InW 3InD. Price 36/,
P. k P. 0/-.
MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240\'.Sec. 9-0-9 at 500mA. 140, P. & P. 2/6.
Fri. 200/240V. See. 12-0-12 at 1 amp. 17/0. P. & P. 2/6.
Pd. 200/240V. Sec. 10-0-10 at 2 amp. 87/6. P. & P. 310.
Tapped Primary 200-220-240V. Sec. 21.5V at 600mA.
MIL P. & P. 2/6.
BATTERY CHARGER TRANSFORMERS. 200/240V.
Input. Nominal output for 0 or 12V. batteries 3 amps.
Size approx. 3 - 211n. Brand New. Price 211-.
P. 6: P. 5/,

HIGH GRADE COPPER LAMINATE BOARDS
S. 6:: f, in. FIVE for 10/-. P. SE r.2;-.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive TyganVynair front. Size 161in high
.101in wide x 8in deep. Fitted with

Ceramic Magnet 13in x 8In ban unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3 or 15 ohm Impedance.

Our Price E8.8.0 Carr. 10/-.
Also available In 8 ohm with EMI 131n Si,, bass
speaker with parasitic tweeter, 20.10.0. Carr. 10,'-.

STOCKISTS OF SINCLAIR EQUIPMENT
7.30 Amplifier 89/8 p. & p. 2/6.
Stereo 60 Pre. Amplifier 111.19.6 p. & P. 3
PZ6 Power Supply 14,19.6 p. & p. 316.
PZ6 Power Supply 17.19.6 p. & p. 316.
IC.10 Integrated Circuit 69/6 p. & p. 2i-.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoarn ear-
muffs. Wired and fitted with standard stereo tin jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-10 ohms. PRICE 69/, P. & P. 3/-.

GENERAL PURPOSE HIGH STABILITY TRAN-
&WOE PEE -AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size 11 x 11 x Din.
Brand new - complete with instructions. Price
17/0. P. & P. 2/6.

SPECIAL PURCHASE!
E.M.I. 4 -SPEED

Heavy 8lin. metal turntable.

Low flutter performance 200/

PLAYER

250 V shaded motor (90 V
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with t/o
styli i for LP/78. ONLY
63/-. 1'. & P. 0/6.

BRAND NEW S.M.I. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST (as above). Fitted mono t/o stylus
and cartridge for LP/78. ONLY 20/-. P. & P. 1/6.

QUALITY RECORD PLAYER AMPLIFIER MX II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 3 .1. , 6 h. Ready built and tested.
PRICE 75/-. P. & P. 6/-. ALSO AVAILABLEmounted
on board with output transformer and speaker ready to
fit Into -cabinet below. PRICE 97/I. P. & P. 7/6.
DE LUKE QUALITY PORTABLE It/P CABINET MM U

Uncut motor board size 141 x 12In., clearance 21n. below,
blin. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
5P25). Size 18 x 15 a 8in. PRICE 79/6. P. & P. 9/6.

10/14 WATT HI -F1 AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL846 in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section pound output transformer to
match 3-130 speaker and 2 independent volume controls,
and separate Lase and treble controls are provided giving
good lift and cut. Valve line-up 2 ELM., ECC83, ETU and
EZ80 rectifier. Simple Instruction booklet Si (Free with
parte). All parts soblisparately. ONLY 17.19.6. P. & P.8/6.
Also available ready built and tested complete with std.
input sockets, 59.19.6. P. 0 P. 0/1/.

BRAND NEW TRANSISTOR BARGAINS. GET IP
(Matched Pair) 16/-: V15/10p, 10/-; 0071 0076 0/-;
AF117 5/6; 20339 (NPN) 3/-.
Set of MulLard 6 transistors 0044, -0C45, AC128D,
matched pair AC128 241.: ORPI2 Cadmium Sulphide
Cell 10/11. All poet fr.-.

VERY POWERFUL COMPACT MOTOR
For 12v. D.C. operation. Off load consumption approx.
100mA. Totally enclosed. Quiet in operation with high
starting torque. Overall Mae approx. 1:"L x 11' dia.
Free shaft dia. x ;,'L. Ideal for Model Makers, etc.
ONLY 7/6 each P. & P. 1/-.
3 or more post free (A few 6v. versions also available).

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

Using heavy
duty fully
isolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible bum.
Valve line up:-2::

ECL86 Triode Pentodes.
1 5280 as full wave rectifier. Two dual potentiometers
are provided for bass and treble control, giving bass and

treb e boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), Into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 1 lin. w x 41n. x.
Overall height including valves 510. Ready built and
tested to a high Mandan]. Price 58.18.0. P. k P. 8,-.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/A21 4 -SPEED AUTOCHANGER.
With latent mono compatible cartridge 16.19.6.Carr. 6/6.
With stereo cartridge 27.19.0. Carr. 6,6.
LATEST GARRARD MODELS. All types available 1086,
3015, 5P25. 3000, AT80, etc. S.A.E. for Latest Prices!

PLINTH UNITS cut out for Garrard Models 1025. 2025.
2000, 3000, 3500, etc. With rigid transparent plastic
cover. Special design enables above models to be used
with cover in position. Also suitable for housing AT60
and SP25. OUR PRICE 16.16.0 complete. P. & P. 8/0.

LATEST ACOS OPIUM Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
110/.. P. & P. 1/6.
MONOTONE UMW compatible Stereo Cartridge with
diamond stylus 60/, P. k P. 2f-
LATEST ROSETTE T/O Stereo Compatible Cartridge for

EP/LP1Stereo/70. 32/6. P. & P. 2/-.

LATEST RONETTE T/0 Mono Compatible Cartridgefor
EP/LP/78 mono or stereo records on mono equipment.
30/-. P. & P. 2/-.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT 4000!
Type TA1
Peak out-

'4.1ii
put in excess
of 11 watts.

-
21. 7 xf e

All stare-...--z6
dard British
components.

Ir ---! - r,..% 111. -- "
Built on wg
printed circuit panel /dee 6 31n.
Generous Driver and Output Transformers. Output
transformer tapped for 3 ohm and 15 ohm speakers.
Transistors (GET114 or S1 Millard AC 128D and matched
pair of AC128 ofp). 9 volt operation. Everything supplied,
wire, battery clips, solder, etc. Comprehensive easy to
follow instructions and circuit diagram 8/6 (Free with
Kit). All parts sold separately. SPECIAL PRICE 49/4
P. & P. 31...3100 ready built and tested, &St-. P. & P. 3/-.

3 -VALVE AUDIO
AMPLIFIER EAU INK II

Designed for HI-FI reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 71in w. x 4in. d.).
411n. b. Incorporates ECC83,
EL84, EE80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lilt and
cut. Negative feedback line. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves etc. ,
wired and tested for only 14.16.0. P. & P. 6/..

ESL "FOUR" AMPLIFIER HIT. Similar 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 quality gram amplifier using a double wound fully
Isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.3 watts. Volume
and tone controls. Chassis size only 71n. wide x 3in . deep
Sin. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.
OUR ROCK BOTTOM 55/. P. & P.
BARGAIN PRICE

Open 5-5.30 Monday HARVERSON SURPLUS CO. LTD. (Please write clearly)
to Saturday PLEASE NOTE: P. & P. CHARGES

Early closing wed. I p.m. 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3985 QUOTED APPLY TO U.K. ONLY.
A few minutes front South IVinobledon P. & P. ON OVERSEAS ORDERS
Tale Station SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.
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Fig. 4. Interboard wiring
diagram switch SI is a
micro -switch

The face opposite to the "3" has no spots bqt 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
so 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.

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 TI 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 TI 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 ptllses. 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

CLEAR PERSPEX ROD INSERT (3 OFF)

'SPOT'

3,"8 DIA
BATTERY

AMP

LAMP MOUNTING
BOARD

BOARD

STUDDING

BOARD 2

BOARD 3

BOARD 4

nn

1

FOIL

BATTERY

TERRY CLIPS MICROSWITCH GLUED THROUGH ADJUSTABLE BOARD

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., 1 over
LP1, 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 chat
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

T.HE CIRCUIT diagram in Fig. I is my design for a
I 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 precautidns 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 TR I 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,
Brought. Yorks.

R6 R7
10611 5.6611

METAL LOCATOR

Cl
0.005pF

30 TURNS

4.7611 as

40 TURNS C.

Ca

TR1
0045

R2
2.2kfl

L2 C.
MmHg

R3T2
0.1pF

2.2k01

8.04(..V Cl
90 TURNS T- 400 OR

500pF

C3
0001pF

JK1
PHONES
400011

DI
0A70

SI

BYI I

9V
NIB

.... C4
01pF

Fig. I. Single transistor metal locator

ONE of my more unusual circuits is a simple tran-
sistor metal detector shown in Fig. I. It has a

current drain of only 1.5mA from the battery.
The 0C45 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 0C45 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.

0+9V

VR2
47611
LOG.

OUTPUT

(t. 9V

Fig. 1. A simple four tran-
sistor "fuzz" circuit for use
with all types of electronic
and electric musical instru-
ments
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ELECTRIC CLOCK
WITH 2S AMP SWITCH
Made by Sinith'e, these unite are
as fitted to many top quality
cookers to control the oven. The
clock is mains 'trivet, and fre-
quency controlled so it it ex-
tremely accurate. The two MIMIl
dials enable switch on and oft
times to be accurately act. Ideal
for switching on tape recorders. Off Ito at onh
fraction of the regular price new and unused
only 29/6, less than the value of the lock alone -
post and Insurance 2/9.

FLUORESCENT CONTROL KITS
Each kit comprise. seven items -Choke, 2 tube
ends, starter, starter holder and 2 tube clips, with
wiring instruction. Suitable for normal fluorescent
tubes or the new "(Doi." tubes for fish tanks
and indoor plant.. Chokes are super -silent,
mostly resin filled. Kit A -16-20W 19/6. Kit B-
30 -40W um Kit C -SOW 22/6. Kit E- 66W
Mt Kit F for 8ft. 126W tube $11/.. Kit Mud
is for gin, 9in and 12in miniature tube.. 19/11.
Kit MEV for 21in 13W miniature tube, 90/-.
Postage on Kits A and II 4/6 for one or two kits
then 4/6 for each two kits ordesed. Kit. C, D and

4/6 on first kit then 3/6 for each kit ordered.
Kit F 6/6 then 4/6 for each kit ordered. Kit
EFL 3/6 on first kit then 3/6 on each to., kits
ordered.

BLANKET SWITCH
Double pole with neon let
into side wt luminous in dark.
Ideal for dark room light or for
use with waterproof element --new
plastic ease. 5/6 each. 3 heat model 7/6.

BLANKET SIMMERSTAT
Although looking like, and fitted am an
ordinary blanket switch, this le in fact a
devise for switching on for varying time
periods, thus giving a complete control from
off to full heat. Although suitable for con-
trolling the temperature of any other appli
awes using up to 1A. Listed at 07/6 each
we offer these while our 'docks beet at
only 12/6 each.

1 ) REED SWITCHES
Glass enenec,l. totwitches olArl.lte.1 I,y es to anal
magnet- gold welded contacts. We can now offer
3 types:
MIalalure. lin long . approximately tin dia-
meter. Will make and break up to 1A up to 300
volts. Price 2/6 each, 114/- dozen.
Standard. 210 long iris diameter.
break currents of up to 1.4, voltages up to 250
volts. Price 2/- each, 16/- per dozen.
Flat. Flat type, 2in long, just over In thick,
flattened out, so that it can be fitted into it
smaller space or a larger quantity may be packed
into a square solenoid. Rating 1 amp 200 voila.
Price 6/- each. 11$ per dozen.
Small ceramic magnets to operate these reed
switches 1/9 each. 16/- dozen.

HIGH CAPACITY ELECTROLYTICS
Brand new, not ex -equipment.
100 mfd. 26V, 1/3 each 12/- doz.
200 mfd. 26V, 1/6 each 10/- doz.
260 mfd. bOV, 3/8 each 33/- doz.
400 mfd. 40V, 4/4 each 46/- doz.
600 mfd. 12V, 2/- each 61.1.0 doz.
600 mid. 25V, 3/6 each 36/. doz.
500 tad. 60V, 4/6 each 46/- doz.
500 mfd. 360V. 6/6 each 14.10.0 doe.
1000 mfd. 12V, 3/- each 61,10.0 doz.
1000 mfd. 18V, 3/4 each 34/. doz.
1000 mfd. 64V. 7/4 each 60/- doz.
2000 mfd. 26V, 6/3 each 79/- doz.
6000 natl. 12V, 4/9 each 99.6.0 doz.
10,000 mfd. 6V, 5/9 each Isis doz.
10,000 mfd. 16V, 6/6 each 14.10.0 doe.
15,000 mid. 10V, 10/6 each 55.0.0 doz.
80,000 mfd. 8y, EP- each 1110.021 doz.
70,000 mfd. I3V, 401- each 120.0.0 doz.

TELESCOPIC
AERIAL

for portable, car radio

111111... led sixtra sections, extends from
to

transmitter. Chrome
rom

to 47111. Hole in bottom for 6BA
strew, 7/6. Knuckled model for FM., 10/-

irer 3 amp. 200V with fixing ring. 1,6
- each, 13/- doz.

TOGGLE SWITCH

90 OHM BALANCED ARMATURE
EAR PIECE
Usable as microphone or 4,6 , ach

3 STAGE PERMEABILITY TUNER
This Tuner le a precision i mars-
ment made by the famous
"Cyldon" Company for the
equally famous Radiontobi le
Car Radio. It is a medium wave
tuner (but set of longwave coils
available as an extra if re-
quired) with a frequency cover
age 1620 kc/s-525 Ws and
intended to operate with an I.F.

1.1U1, of 470 kale. Extremely compact (size only
21 .2 lin thick) with reduction gear for line
tuning. Snip price this month 12/6, with circuit
ofefrout end suitable for car radio or aa a general
purpose tuner for use with Amplifier. Post Free.

II I

HORSTMANN "TIME AND SET" SWITCH
;A 16 amp Switch). Just the thing if you want to come
home to a warm house without it coating you a fortune.
You can delay the switch -on time of your electric fires, etc.,
up to 14 hours from vetting time or you can use the switch
to give a boost period of up to 3 hours. Equally suitable to
...rot processing. Regular price probably around Sli.
special snip price 211/41, p. & ins. 4/6.

4
1,OfeetDOUBLE

with
ENDEDhit.

for
.MmAIN. S. ViOngT2?oltdrive

models, oven, blower heater, etc. 6/6 each, plus 3/6
poet and insurance, 6 or more post free.

ATLAS SLIMLI NE FLUORESCENTS

Fluoreaceut lighting unit.
made by the famous Atlas
company, with super silent
polyester filled choke and

radio suppressed starter. The
tube springs in and out and the

hole unit is beautifully made and finished
white enamel. Amazingly economical. Measures,

2ft . long. Is ideal in Kitchen, Bedroom, Hallway,
Porch, Loft, etc. DIM t miss this amazing offer, 39/6 with tube. .Orsentble,1
ready to install. 4ft. twin model 59/6. post A ins 6/6. loft. twin with
diffuser, regular price 221, our price 210, rare £l. Postage and insurance
6/6 extra.

230 VOLT MAINS OPERATED KLAXON HORN
This is small (about 10in long) but has IL eery piercinglanl And effective note hence it would m Firestake good

- ilartn or Works stop and start Siren. Alpo useful for
listence to scare birds off crops. Made for the O.P.O.

- - - --- 31,erspiulosu
116

pbetp quality. Slightly need but OK.

THIS MONTH'S SNIP
40 WATT 12in HI-FI SPEAKER. Is undoubtedly one
of the finest loudepeakere that we have ever offered,
produced by one of the country's most famous makers.
It has a die -coat metal frame and le strongly reconi
mended for Hi -El and public address. Handling 40W
R.M.A.-Cone moulded fibre- Freq. response 30-
10,000 c.p...-specify 3 or 15 ohms. Chassis diem.
12in-121in over mounting lugs. Overall height 51in.
A £10 speaker offered this month for 25.19.5 plus 7/6
post and ins.

MOTORISED CAM SWITCH
Made by the famous meter company Chamberlain and
Hookhant, these have a normal mains 200-240V motor which
drive. a ratchet mechanism eo geared to give one ratchet
action per minute on a wheel with 60 teeth thus a complete
revolution of the can takes place in one hour. The cam
operate). 8 switches di changeover and 2 on/off thus 480
circuit changes per hour are possible). Contacts, rated at
13.4 have been set for certain switch combination. but can,
no doubt, be altered to suit a special job. Also other switch
wafers or device. can be attached to the shaft which extends
approximately one inch. 47/6, p. & Ins. 4/6.

BARGAIN OF THE YEAR
MICROSONIC KEYCHAIN RADIO
7 transistor Key chain Radio in very pretty
ease, size 21 :: 11in-complete with
soft leather zipped bag. Specification:
Circuit: 7 transistor superheterodyne.
Frequency range: 530 to 1,600 Kc/s.
Sensitivity: 6 niv/in. Intermediate
frequency: 465Kc/s or 455Ke/s. Power
output: 40mW. Antenna: ferrite ral.
Loudspeaker: Permanent magnet typg
In transit from the East these sets suffered
slight corrosion as the batteries were left in them but mina. this corrosion
is cleared away they should work perfectly -offered without guarantee
except that they are new. Price only 24/6 pl. 2/6 post and insurance, less
batteries. 6 for S7, post free. Rechargeable batteries 6/S pair.

I HOUR MINUTE TIMER
Made by hum. Smiths company, these have a huge
clear dial, size 41 31, which can be set in minutes up
to 1 hour. After preset period the bell rings. Ideal for
processing, a memory jogger or, by adding simple lever,
would operate micro -switch WPC

3kW TANGENTIAL HEATER UNIT
This heat, unit is the set.y latest type, most
efficient, and quiet running. Is as fitted in
Hoover and blower heaters coating £16 and
more. We have a few only. Comprises motor,
impeller, and two elements allowing 3 heat
switching and with thermal safety cut-out.

'Can be fitted into any metal line case or
cabinet. Only need control switch. 2:kW
model 59/6; 2kW model 119/6. Postage and
insurance 6/6. Control switch 516.

Where postage is not stated then orders
over 13 are post Ire.. Below 2.6 add 2/9.
Sentifunductur. add If- post. Over £1 post
free. S.A.E. with enquiries please.

Maio Connector. .t quick
way to connect equip
ment to the maim safely
and firmly; disconnec-
tion by plugs prevents
accidental switching on:
has sockets which allow
insertion of meter with-
out disconnection; cable
inlets firmly hold one
hair wire on up to four
7.029 cables. 16/S each.

DRILL
CONTROLLER
Electronically change.
speed front approxi-
mately 10 revs. to
maximum. Full power at
all speeds by finger-tip
control. Kit includes all
parts, case, everything
and full instructions

10/6, plus 2/6 post and insurance.
Made up model also available
37/6 phut 2/6 p. A p.

BALANCED ARMATURE UNIT
300 ohm, operates speaker or micro ADO
'hone, so useful in Intercom or similar
circuits, 5/6 each, 63.10,0 doz. 80 ohm
model SAL

BATTERY OPERATED TAPE
DECK

With Capstan control.
This unit is extremely
well made and meas-
ure. aprox. 6

Sin deep. Has
three piano key
type controls for
Record, Playback
find Rewind.
Motor is a special
heavy duty type

intended for operation off 4/3V. Supplied cont.
plete with 2 spools ready to install. Record,
Replayhead is the sensitive 3114 type intended for
use with transistor amplifier. Unused, ex -equip-
ment. Price 79-6. Post and insurance 416.

;PROTECT VALUABLE DEVICES
FROM THERMAL
RUNAWAY OR
OVERHEATING:
Thyristors, reet
here, transietors,
etc., which use
heat -sinks can easily
be protected.
Simply make the
contact thermostat
part of the heat -
sink. Motors and
equipment general-
ly, can also be ade
quately protected by having thermostat. in
strategic epots'on the easing. Our contact thermo-
stat has a calibrated dial for setting between
90Jeg. to 190deg.F. or with the dial removed
range setting is between 80 to 1300.1eg.F. Price 10/-.

THYRISTOR LIGHT DIMMERS
Will dim incandescent lighting
up to 600W from full brilliance
to out. Assembled and wired
ready to install. 59/11.

CONTROL
DRILL

SPEEDS

MINIATURE
WAFER SWITCHES
2 pole, 2 way -4 pole, 2 xi))
3 pole, 3 way -4 pole, 3 way -2
pole, 4 way -3 pole, 4 way -2 pole
6 way -1 pole, 12 way. All at VS

36/- dozen, your aemortntent.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 10/- post free.

0 005mFd TUNING
CONDENSER
Proved design, ideal fur straight of
reflex circuit,' 2/6 each, 94/- dozen

MAINS TRANSISTOR POWER
PACK

Dotigncd to operate transistor set. and a...pilaf:1s.
Adjustable output fly, 9V, 12 volts for up to
500mA (class B working). Takes the place of any
of the following batteries: PPI, PP3, PP4, PP6,
PP7, PP9, and others. Kit comprises: mains
trandormer rectifier, smoothing and load resistor,
condensers and instruction.. Real snip at only
16/6 plus 3/6 postage.

MICRO SWITCH
5 amp. changeover contact.), 1,9
each, 16/. doz. 15 amp Model
3/- each or El/. doz.

ELECTRONICS (CROYDON) LTD
Dept. PE, 266 London Road, Croydon CR0 2TH

Also 102 3 Tarnworth Road, Croydon
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FIND BURIED MENTAL ABI ETC. H

TREASURE!
TREASURE LOCATOR-

NOW ITS HERE AT LAST.

after experimenting /or
four and half months
with a multitude of
different circuits and carry-
ing out actual field tests

ELECTRONIC BRAINBOX

TESTER puts your friends to a very lively test . It gives out la II and finish signals (the winner

this real winner. Thin 9' is the person with lowest number of fail signals.) ran be adjusted from Me weakest to Wows(

fully portable transistorised -41
THE ELECTRONIC MAZE tests the siesta/ ability of the player because it uses psychology with

metal locator detects anti
tracks down buried metal
objects It signals exact
10C1t1011 (no phones need).
FINDS GOLD. SILVER.
LOBE COINS. JEWELLERY,
KEYS. WAR SOUVENIRS.
ARCHAEOLOGICAL
PIRCEIL METALLIC ORE,
NUGGETS, ETC. Rchenwill
'eosin re. trill signal preset.,

of twin!.
objects buried
secant feel
below ground!
ran be built
with ease in one
short et -eighty
with the won.
lerfully clear,
easy to follow,
step - by - step.
fullyillustrated
instructions.
Fully tran-
sistorised - tar

alves. Uses
standard PP3 bat-

tery. NO soldering
necessary. Si, of detector head 13111, 101n

1110. Great demand expected at this remarkably
low price -411 parte including d.dector hemd case.
nuts, screws, wire, simple instructions. etc. Send
now 47/8 plus 8/6 P. & P. (Telescopic handle as
Illustrated 23/. extra.) Parts available separately.
Made up looks worth S13.

%lake thin an exciting Christmas. It you've seen a giant computer on show at
sit electronics exhibition, you will have seen people of all ages queueing to pit
their abilities against the giant electronic brain. There is tremendous fascina
ion that attracts ordinary people and professionalengineers alike to electronic

games of skill, chance and mystery. With this "Brainbox" you will be able
to lic,finnt tainddsofttlinf feats. THE MIND

READING DEVICE will make people swear

you Face telepathic powers. THE AMAZING CARD TRICK UNIT completely mystifies
and baffle. from one to six people. You correctly "quest- the two cards each person has

with prototypes, our design
selected al random Irons a park they themselves shuttled. THE ELECTRONIC NERVES

team have come up with

electronic twist to it. You can change the maze pathways In seconds to prevent the nose becoming too

stale alter lots of use. Completely safe and foolproof, uses standard battery. Sire 18in s ]Lin gln (Max.) You

C1111 play all these games ,111,1 more beside. WE
GUARANTEE THAT ANYONE CAN EASILY ASSEMBLE THESE

PROJECTS IN UNDER ONE HOUR! No soldering, pictorial,
stephystep illustrated instructions. ONLY 57 6 plus fin

P. n P. for all parts including chassis, switches, stylus,
signalling lights, wire, nuts, serroli, etc. etc. IP k It 1 I k

SEP R AT ELY, PULL OPERATING DIRECTIONS WITH EACH OF THE PROJECTS.

REAL WORKING ELECTRONIC
ORGAN

ONLY

55/
Don't conftwe wit

ordinary electric organs
that simply blow air ore;

mouth -organ type reeds, etc. Eight
mouths were spent in creating and

testing this sutat b, revolutionary electrooicgan. Fully
traneistorised, no valves. Proper sell -contained loudspeaker.
Fifteen separate keys spar, two fell ounces-play the "Fellow
Rose of Texas". '-Silent Night", ..Auld Lang Syne", and lots
of similar tunes 011 this real working electronic organ. Size

13110 10in s 21in. Uses standard battery. Have the thrill 1111,1
excitement of building It together with the pleasure of playing
a real electronic organ. Ploy it anywhere. No soldering
necessary. Easy act A.B.C. to make following the fully Illus-
trated, step-by-step instructions. BIG DEMAND ANTICI-
PATED FOR THIS UNIQUE INSTRUMENT at our low price.
ONLY b6/-+4/8 P. & P. for all parts, including case, loud-
speaker, transistors, txmdensers, resistors, knobs, transformers,
volume control, wire, nuts, screws, Instructions, etc. (parts
available separately). Have all the pleasure of making it
ytturself, finish with an exciting gift for someone.

Your looney refunded in full if not 1000, delighted.

CONCORD ELECTRONICS LTD.

LISTEN TO AIRCRAFT COMMUNICATIONS

JUST OUT V.H.F. AIRCRAFT
BAN D CONVERTER

ONLY
,I,.,

egl re n to AIRLINES.

416
PRIVATE

ELNopJo,,PIVII.AE,

pilots.
ground rontrolipli , airport

hiding tenseness on talk downs. Be with
,r,r, then. when they have to take nerve ripping

decisions in emergencies-tune in to the

emcee. /fear fop yourself the disened moires

0°,,, international distress frequency. Covers
aircraft frequency band i ncl ud I ng HEATHROW,

GATWICK. LUTON, =GRAY. PRESTWICK. ETC.
Thin fantastic fully transistorised inetrunient can be built by
anyone due to ninety to under two hours. (Our design team
built four-everyone worked first linte). Nosoldering necessary.
Fully illustrated simply worked instructions take you step-

by-step. Uses standard PP3 battery. Size only 4in 3In

I lin. All you do is extend rod aerial, place close to any ordinary
medium -wave radio (even tiny pocket radios). NO CON-
NECTIONS WHATEVER NEEDED. Use indoors or outdoors.
SEND NOW. ONLY 47/6 for all parts, including case, nuts.

Bereirg, wire. etc. etc. (parts available separately).

P.E.13 8 WESTBOURNE GROVE LONDON W.2
(Near Bayswater Tribe) Callers welcome. 9-6 including Saturdays

On the famous S.D.C. DeC range of solderless
breadboards

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/-.

T-DeC Now available to the amateur. 208 connection points. 38
independentjunctions. Accommodates I.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.

T-DeC

SPECIAL OFFER - 7/6 OFF T-DeC
Normal recommended retail price of 50/-
Take this coupon to your local stockist 42/6d
who will supply one T-DeC for . .

S.D.C. ELECTRONICS (SALES) LTD.
34 Arkwright, Astmoor Industrial Estate, Runcorn, Cheshire. Tel.: Runcorn 5041

Offer closes
I Sth December

1970
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SEMICONDUCTORS & COMPONENTSBRAND NEW GUARANTEED
TRANSISTORS

2G301 4/- 2N3402 4/6 3NI42 I I /- 8C160 11/6 BFY50 4/6 NKT229 6/-2G302 4/- 2N3403 4/6 3N143 13/6 BC167 3/- BFY51 4/- NKT237 7/-2G303 4/- 2N3404 6/6 3N152 17/6 BC1613 3/6 BFY52 4/6 NKT23B 5/-2G306 8/6 2N3405 9/- BC 168E1 2/9 ISFY51 3/6 NKT240 5/62G308 6/- 2N3414 4/6 R.C.A.:- BC I 68C 3/- BFYS6A II/- N KT24 I 5/62G309 6/- 2N34 I 5 4/6 40050 10/6 13C169 3/6 BFY75 6/- NKT2111 5/6

PANEL METERS
38 Series -FACE SIZE 42 x 42mm. All prices for 1-9 pieces.
50µA. 37/6; 100µA, 35/-; 200µA, 31/6; 500µA, 27/6; 50-0-50µA,
35/-; 100-0-100pA, 31/6; 500-0-500µA, 15/-; I MA. 15/-; SMA.
73/- ; _ 10MA, 23/-; SOMA, 23/-; 100MA, 23/-; 500MA.IA, 15/-; SA, 1.6/-; 10y, 23/-; 20V, 23/-; SOV, 23/-; 300V, 23/-;
500V, 25/-. ALL METERS ARE D.C.2G371 3/- 2N3416 7/6 40251 17/6 BC I 69B 2/9 BFY76 8/- NKT7I 3 4/-2G374 4/- 2N3417 7/6 40309 6/6 BC I 69C 31- BFY77 11/6 NKT781 6:-2G381 4/6 2N3570 23/- 40310 9/- BCI70 2/6 BFY85 9/- N KT I 04 I 92N404 4/6 2N3572 19/6 4031 I 7/- BCI71 3/- BFY90 13/6 6/-2N696 4/- 2N3605 5/6 40312 9/6 BCI72 31- spx25 37/- NKT104392N697 4/- 2N3606 5/6 40314 7/6 BCI75 416 BPX29 36/- 7/62N698 S/- 2N3607 4/6 40320 7/6 8C182 1/6 BPYIO 29/- NKT105192N706 2/6 2N3662 7/6 40323 6/6 BC182L 2/- BRY39 916 6/62N706A 2/6 2143663 7/6 40324 9/6 BC I 83 1/6 Bs w.41 8/6 NKT20329

SILICON RECTIFIERS
PIV 50 100 200 400 600 800 1 000 1200IA 2/- 2/6 3/ 3/3 3/6 3/9 4; -
3A 3/- - - 4/6 - 6/- - -6A - - 5/- 6/- 6/6 7/- 10/-* -
10A 10/6 11/6 13/- I5/6 17/6 19/6 23/- 321-I7A 11/6 12/6 15/6 18/- 19/6 24/- 3116 37/6"IA only IA Types are plastic2N708 3/- 2N3702 2/6 40326 7/6 8C184 31- 85W70 5/6 9/62N709 11/6 2N3703 2/6 40329 6/.. BC212L 2/6 BSXI9 3/6 NKT203392N7 I 8 5/- 2N3704 3/6 40344 5/6 BCY30 5/6 BSX20 3/6 7/62N726 6/- 2N3705 3/- 40347 7/6 BCY3 I 5/6 BS X2I 7/6 NKT801 I I214727 6/- 2N3706 2/6 40348 10/6 BCY32 7/6 BSX26 9/- 15/62N914 3/6 2N3707 3/- 40360 8/6 BCY33 4/- BSX27 1/6 NKT801127 N9 I 6 3/6 2N3708 2/- 40361 9/6 BCY34' 4/6 BSX28 6/6 19/62 N9I 8 6/- 2N3709 2/- 40362 11/6 BCY38 4/6 BSX60 16/6 NKT801132N929 4/6 2N3710 2/6 40370 6/6 13CY39 10/6 BSX6I 12/6 22/6214930 5/6 2143711 2/6 40406 11/6 BC Y40 7/6 NKT80211 .BSX76 4/6

111/.
2NI090 4/6 2N37I 5 44/6 40407 8/ BCY42 3/-

BSX77 5/6 NKT80212
2N1091 4/6 2N37 16 58/- 40408 10/6 BCY43 3/-2N 1131 St- 2N3791 85/ 40410 11/6 BCY54 6/6 BSX7B 5/6

BSY24
SY25 11- NKT8021318/.2N1132 Si- 2N38I9 7/- 40467A 11/6 BCY58 4/6 B ,2N1302 3/6 2N3823 1916 40468A 7/- BCY59 4/6 5et'

DIODES & RECTIFIERS
I N461 4/6 15131 2/6 BA144 2/6 BY164 11/6 0A73 IN
I N914 1/6 15132 3/- BA X13 / BYX 10 4/6 0A79 1/6I N916 1/6 15940 1/6 BAX16 1/9 BYZIO 7/- OABI 1/6
IN4007 4/6 AA 119 2/6 BAY I8 3/3 BYZI I 6/6 OASIS 1/6
15010 3/- AA2I3 4/6 BAY31 1/6 BYZI2 6/- 0A90 1/6
IS021 4/- AAZ I 3 4/- BAY38 3/9 BYZ13 5/- 0A91 1/615025 5/- AAZIS 1/6 BY100 3/6 FST3/8 4/- 0A95 1/6
1544 2/- AAZ 17 1/- BY103 4/6 OAS 3/6 0A200 2/-
15113 3/- BAI007/6 0A9 2/- 0A202 2/-
15120 3/- BA I 02 4/6 BY12.4 3/- OA 10 2/6
15121 3/6 BA I 10 7/- BY1 3/6 0A47 16
15130 1/6 BA I 15 1/6 BYI2726 4/6 0A70 I/O/

BSY26 3/62N1303 3/6 2N3854 5/6 40600 14/6 BCY60 19/6
BSY27 34 NKT80214 ,2N I 304 4/6 2N3854A 5/6 AC107 6/- BCY70 4/- BSY28 3/6 191"2N 1305 4/6 2N3855 5/6 ACI26 4/- BC" I 816 BSY29 3/6 NKTI30215 .2141306 5/- 2N31355A 6/- AC127 5/- BCY72 3/6 BSY32 5/- UV'NKT802162N 1307 Si- 2N3856 6/- ACI28 4/- BCZ 10 5/6 BSY36 5/- a2141308 6/- 2N3856A 7/- AC 154 4/6 BC Z I 1 8/6 BB", Bi_ Ili"2NI309 6/- 2N3858 5/- ACI76 5/- BD116 22/6
BSY38 4/6 0C20 15/-2N1507 3/6 2N3858A 6/- AC187 Ill- BD 121 I3/- BSY39 4/6 0C22 I0/-2NI613 Si- 2N3859 5/6 AC188 7/6 8DI23 16/6 BSY40 6/6 0C23 10/-2N I 631 71- 2N3859A 6/6 ACY 17 5/6 8D124 I2/- my, i OC24 10/-2N 1632 6/- 2N3860 6/- ACYI8 5/- BDI31 19/6 0C25 8/6

MAINS TRANSFORMERS
1 amp Ch . Sec. 0-31-9-17V .. .. . 19/6
2 amp Ch Sec. 0-31-9-17V .. .. .. 15/6
I amp (Douglas) MT103 Sec tappings from 6V to 50V 32/6

2 amp (Douglas) MT104 Sec. tappings from 6V to 50V 42/6
Post end packing 4/6.
5 amp (Douglas) MT107 Sec. tappings from 6V to SOV .. 110/-
Post and packing 7/6.
Various other Douglas Transformers ranging from 4A so 5A in
stock (details in catalogue).

2N1637 6/- 2N3866 30/- ACYI9 5/- BDI 32 19/6 BSY52 6/6
13SYS3 .,, 0C26 5/6

111 /2N1638 5/6 2N3877 Bi- ACY20 5/- BDY10 27/6 -- ' '' 1111/- 0C26SC4I2M1639 5/6 2N3877A 111- ACY21 5/- BDY I I 32/6

B518/-
0C29 12/62NI71 I S/- 2143886 12/6 ACY22 4/- BDY 17 30/- ., y7B 8,_ 0C30 8/-2N1889 6/6 2N3900 7/6 ACY28 4/- BDYI8 35/ - '"BSY82 10/6 0C35 I0/-2N11393 7/6 2N3900A 8/- ACY40 4/- BDYI9 39/6 BSY90 11/6 0C36 11/62N2147 16/6 2N3901 19/6 ACY41 5/- BDY20 22/6

BSY95A 2/6 0C38 10/62142148 11/6 2N3903 7/- ACY44 8/- BDY38 19/6
D1 6P1 7/6 0C41 4/62N2160 11/6 2N3904 7/- ADI40 10/6 BDY60 15/- D I 6P2 Ili- 0C42 5/-2N2 I 93 8/- 2N3905 7/6 ADI49 11/6 BOY61 23/- Di 6p3 7/6 0C44 4/-2N2 I 93A 8/- 2N3906 7/6 ADI5O 12/6 BDY62 20/- 016P4 8/- 0C45 2/61N2 194A 6/- 2N4058 3/6 ADI61 7/6 BF115 51- GET102 6/- 0C46 3/-2142117 5/6 2N4059 1/- ADI62 7/6 BFI 17 9/6
GETI 13 4/- 00701 3/-2N2218 6/- 2N4060 2/6 AF 8/6 BF163 716 GETI 14 4/- 007 2/62N2219 6/- 2N4061 2/6 AFI 14 5/- BFI 67 5/- 0072 2/6x/. GETI 18 4/-

TRIALS
A 6 amp 100V

1C4 I B 6 amp
C4I D 6 amp 400V ..

SC5OD 15 amp 400V ..
40512 (RCA) TO.5 mod. 6 amp ',km, .. ..
40430 (RCA) TO.66 6 amp 400V
40486 (RCA) TO -5 mod. 6 amp 400V
Economy Range Triacs
TC4/10 (Pressfit) 4 amp 100 PIV ..
TC4/20 (Pressfit) 4 amp 200PIV .. .

TC4/40 (Pressfit) 4 amp 400 PIV ..
TC3/40 (T0-5) 3 amp 400 PIV .. ..
5T2 DIAL

-

. 19/6

. 22/

. 17/6

. 641/-

. 33/-

. 27/6

. 241-

I5/ -
17/-
19/6
22/6
9/6

2N2220 5/- 2N4062 1/6 AFI IS 6/- BF113 "'' GETI 19 4/- 0074 6/62N2221 .6/- 2N4244 9/6 AFI 16 5/- BFI77 6/6 GETI 20 6/6 0075 4/62N2222 5/_ 2N4285 3/6 AF117 5/- BFI78 104- - - GETI373 31- 0076 4/62N2287 11/6 2N4286 3/6 AF 18 11/6 BF 179 14/6 0077 6/-GET880 61-2N2297 6/- 2N4287 3/6 AF 19 4/- BF I 80 7/- OM 41-GET887 4/-

INTEGRATED CIRCUITS
SEE OUR SEPARATE ADVERTISEMENT ON PAGE 996
SHOWING NEW I.C.s AT NEW LOW PRICES.

2N2303 Si- 2N4288 3/6 AF I25 4/6 BFI8 I 6/6 OM D 4/6GET889 4/62N2368 5/- 2N42139 3/6 AF I 25 4/- BFIB4 5/- 0083 5/-2N2369 3/- 2N4290 3/6 AF12.6 4/- BF1135 8/6 GETB90 4/6 OCB4 5/-2N2369A 3/6 2N4291 3/6 AFI 27 3/6 BF I 94 3/6 GET1396 4/6 0C139 6/62N2410 8/6 2N4292 2/6 AFI39 7/6 BF195 4/- GET897 4/6 0C140 6/62N2483 5/6 2N4303 9/6 AF I 78 816 BF 196 8/6 GET898 4/6 0C170 6/-2N2484 6/6 2N5027 10/6 AF I79 14/6 BF197 8/6 MAT 100 6/- 0C171 6/-2N2539 4/6 2N5028 I 1 /6 BFI98 8/6 MATIOI 6/- 0C200 7/62N2540 4/6 2N5029 9/6 AFI 80 10/6 MATI 20 6/-AFI81 8/6 BF200 10/6 0C201 9/62N2613 7/- 2N5030 8/6 AF239 8/6 BF224 4/- MATI 21 6/- 0C202 12/62N2614 5/- 2N5172 2/6 AF279 9/6 BF225 4/- MCI40 6/6 0C203 8/6111400 21/6

SCOTCH CASSETTES C-60
NORMAL PRICE 17/11. OUR PRICE 12/-

SCOTCH Sin TRIPLE PLAY 600ft
NORMAL PRICE 24/10. OUR PRICE I8/ -

PLEASE NOTE: DUE TO BULK BUYING WE CAN NOW OFFER
MOST TEXAS, RCA AND NEWMARKET SEMICONDUCTORS AT
INDUSTRIAL DISTRIBUTOR PRICES. NEW QUANTITY PRICE
LIST NOW AVAILABLE FOR INDUSTRIAL USERS UPON
REQUEST.2N2646 11/6 2N5174 10/6 0C204 8/6.,, AF280 12/6 BF237 4/6

M1420 22/6 12/62N2696 6/6 2N5I75 ../. A FZ I 1 6/6 BF238 4/6
M1421 0C2052742711 g/- 2N5176 9/- BF244 6/6 0C207 15/-21427 I 2 5/- 2N5232 5/6 ASY26 Si -M3430 20/6BFW58 5/6 OCP71 8/6ASY27 7/i.2N27 I 3 5/6 2N5232A 6/- BFW59 S/- '''' ORPI2 12/62N27 I 4 6/- 2N5245 9/- ASY28 5/6 BFW60 5/- M1480 19/6 ORP6I I0/-62N2565 12/6 2N5246 8/6 ASY29 5/BFW6 I 9/6 11149 1 L5/,- P346A 4/62N2904 6/- 2N5249 13/6 ASY36 Si- BFXI2 4/6M3490 4.1- TIP3I A 16/6ASYSO S/- M1491 27/62N2904A 6/6 2N5249A13/6 BFXI3 4/6 .,. TIP32A 19/6ASY54 5/-2N2905 7/6 2N5265 65/- BFX29 6/- Mi I800 4'1. TIS34 12/655/- ASY86 6/6 BFX30 / M1E340 12/6 T1543 8/-

_ _
TNYRISTORS
PIV 50 100 200 300 400
IA 5/- 5/6 7/6 II/- 9/6
3A 6/- 7/6 8/- 9/- 10/6
SA - 11/- I3/- - I5/-
7A 11/- I3/- - 19/6
25A 27/6 30/- 33/-
Also 12A, 100 PIV. 15/-;- 600
PIV, 35/6; 25A, 400 PIV 37/6

CAPACITORS
comprehensiveA large and comp

range available: Electrolytic,
Polyester, Ceramic, Poly -
styrene, Silver Mica, Tantalum,
Trimmers, Tuners.
Examples:
2,000mF 25V, 111/6
2,500mF SOV, 13/62N2905A2N5266 6ASZ20 7/6 - .- M1E520 17/62N2906 5/- 2N5267 52/6 _ . .,. BFX43 7/6 T1S44 2/6ASZ21 ''' M1E52 I 17/6 VEROBOARD 0.1 5 co.1
3.000mF 25V, 10/6
5.000m F SOV. 19/611429066 5/6 2N5305 7/6 BFX44 7/6 ,, .

8/6 TIS45 2/62N2907 6/- 2N5306 8/- ALIT 10 30/- BFX68 13/6 ,,,"Ig1.1 T1546 2/62N2.923 3/- 2N5307 7/6 BC107 2/5 BFX68A 13/6 '' . 7/6 TIS47 2/62N2924 3/- 2N5308 7/6 BC1013 2/6 BFX84 5/- MPF104 7/6 TIS48 2/61N2925 3/- 2N5309 11/6 BC109 2/6 BFX85 6/6 MPFI 05 7/6 TIS49 1/62N2926MPS3638 6/62NS310 8/6 BCII3 3/6 BFXB6 5/- TIS5O 3/6 Green 2/9 2N5354 5/6 BC I 15 8/- BFX87 5/6 NKT0013 9/6 TISSI 2/4 -NKTI 24 8/6

Matrix Matrix
24 3fin 3/6 4/-sin 4/3 4/9
3 31.in 4/3 4/9
3 Sin 5/6 5/631 17,n (6/- 21/6
31 I7in (plain) - 11/6

WIRE -WOUND RESISTORS
2-5 watt 5% (up to 270 ohms

only), 1/6
5 watt 5% (upto 8-2k TI only).2/-
10 watt 5% (up to 25k 12 only),

2/6yellow 2/6 2N5355 5/6 BCI I 6A 7/6 BFX88 5/- TISS2 2/6' 2N5356 6/6 BCI I8 6/6 BFX89 12/6 NKT125 5/6 TIS53 4/6POTENTIOMETERSOrange 2/6 2N5365 9/6 BCI21 4/- BFX92A 12/6 NKTI26 5/6 TIS60 4/62N3011 61- 2N5366 6/6 BCI22 4/- BFX93A 141- NKTI 28 5/6 TIS61 5/-2N3014 6/6 2N5367 11/6 BCI25 I1/- BFYI0 6/6 N KT I 35 5/6 T1562 S/6

in (plain) 154 -s
Vero

p
Pins (bagsof 50) S/_ 5/-Vero Cutter, 9/- Carbon:

Log. and Lin., less switch, 3/-.2N3053 5/ 2N5457 7/6 BC126 I I /- BFY I I 8/6 N KT I 37 6/6 ZTX107 3/62N3054 I0/- 25005 IS/- BC134 6/6 BFYI2 4/6
NKT2IO

6/- ZTX I00 3/62N3055 15/- 25020 40/- BCI35 8/6 BFY I 3 4/6 I 6/- ZTX109 3/62N3133 Pi- 25102 I0/- BCI36 7/6 13E1'17 4/6 NKT2I 2 6/- ZTX300 3/6

HEAT SINKS
48 x 4 . I in Finned I or Two
TO -3 Trans., 9/6. 413 . 2 , 1 in

Log. and Lin., with switch, 4/6.
Wire -wound Pots (3W), 5/6.
Twin Ganged Stereo Pots, Lou
and Lin.. 7/6.2N3134 6/- 25103 5/- BCI40 7/6 BFY18 6/6 NKT2I3 6/- ZTX301 3/62N3I35 5/- 21104 5/- BC147 3/6 BFY19 6/6 NKT214 4/6 ZTX302 4/62N3136 5/- 25501 6/6 BCI48 2/6 BFY20 12/6 NKT2 I 5 4/6 ZTX303 4/62N3390 S/- 25502 7/- BC149 3/6 BFY21 8/6 N KT216 7/6 ZTX304 6/6

Finned, forOneTO-3 Trans.,
6/6. For SO -I, 6d. For TO -S,
11- Finned. For To -le, 1/-

.Finned. For TO -I 8, I /- F'flned 

PRESETS (CARBON)
0.1 Watt I

0.2 Watt 1,32N3391 4/- 25503 5/6 BC152. 316 BFY24 9/- NKT2I 7 8/6 ZTX500 4/6 01 Watt 1;62N3391A 6/- 31483 8/- BCI54 8/6 BFY29 10/- NKT2I9 6/- ZTXSOI 5/-2N3392 3/6 3N128 14/- BC157 4/- BFY30 10/- NKT223 5/6 ZTX502 5/-2N3393 3/- 3N140 15/6 BC 158 3/6 BFY4 I 10/- NKT224 5/- ZTX503 5/-2N3394 3/- 3N141 14/6 BC 159 4/- BFY43 12/6 NKT225 4/6 ZTX504 11/6
Post & Packing 2(- per order. Europe 5/-. Commonwealth (Air) I3j- Minimum.

Send 6d. stamp for price list.

RESISTORS
Carbon Film
a watt 5%, 3d.
1 watt 5p, 4d.
I watt 51, 5d.
I watt 10 ., 6d.
2 watt 10 /.. 1/3

THERMISTORS
RS3 (STC) 23/6
KIST (1k) 2/6
VA3705 17/6
Mullard Thermistors also in
stock. Please enquire.

_

I.C. and Semiconductor price lint (24 pages)
CALLERS WELCOMETel. 01-452 0161/2/3 A. MARSHALL & SON Send II- for our New Comprehensive
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DOOR INTERCOM
Know who is calling and speak
to them without leaving bed,
or chair. Outfit comprises
microphone with call push
button, connectors and master
Intercom. Simply plugs to-
gether. Originally sold at 210.
Special snip price 4931. plus
3/6 postage.

Be first this year!
SEED AND PLANT

RAISING
Soil heating wire and trans-
former. Suitable for atandard
size garden frame. 19/6Post and ins. 3/6.

I 2V EXTRACTOR
FAN BY DELCO
Ideal to make heater for
Caravan, Car or Boat. 6
Bladed bin diameter fail
inside heavy duty cylinder
with 3 point fixing flange.
61in diameter fixing hole.

Length approx. 8;in. Exceptional bargain 9741
plus 5/6 post awl insurance.

HAPPY FISH
and lively Intl,mr Plaints have
"LUX (;ROWTH" lighting which
gives l'.V. and other rays essential
to healthy flora /4 fauna -Special Trial Onel.

U.V. tube complete with choke, starter tube,
connections and spring clips-allyou need incl.
wiring diagram. 39/6

plus 4,6 Inc.

12V hemp POWER PACK
Comprise. double wound 111111118 tramfornier
with full wave rectifier and 2000 add
smoothing. V/ plus 4,6 p. k p.

211cW FAN HEATER
Three position switching to
suit changes In the weather.
Switch up for full heater (2;
kW), switch down for half
heat (11kW), switch central
blows cold for summer cooling

adjustable thermostat nets
as auto control and wifely cut-
out. Complete kit 68.16.0.
Post awl Ins. 7/6.

RESETTABLE FUSE
flits long does it take you to renew a fuse? Time youraell
when next one blows. Then reckoning your time at £1 per
hour see how quickly our resettable fuse (auto circuit
breaker) will pay for Itself. Price only 21 each or 611 per
dozen, specify 10 1.r 15A simply fit In place of switch.

VARIAC CONTROLLERS
ith these you call vary the voltage applied to your circuit from zero to lull

mains without generating undue heat. One obvious application therefore Is to
111111 lighting. We offer a range Of these, ex -equipment but little used and in
2very way as good as new. Any not so, will be exchanged or cash refunded.

14.19.6. 5A 67.19.6. 8A 612.19.6. 10.6 615.19.6.

STANDARD WAFER SWITCHES

Standard size 11 wafer- silver-plated rmunp
contact, standard 1111 swindle tin long -with
locking washer 111111 nut.

NO. of Pules 2 way 3 way 4 way 3 way 6 way 8 way 9 way 10 way 12 way

1 pole
2 poles
3 poles
4 poles
5 poles
6 poles
7 poles

poles
9 poles

10 poles
poles

12 poles

6/6
6/6
6/6
6/6
6/6
6/6

10/6
10/6
10/6
10/6
10/6
10 6

6/6
6/6
6/0
8/6
6/6

10/6
10/6
10/6
10/6
10/6
14/6
14/6

8/6
6/6
6/6
6/6

10/6
10/6
101
10/6
14/6
14/6
14/6
14/6

6/6
6/6
616

10/6
10/6
10/8
14/8
14/6
14/6
18/6
111/6
18/8

Bill
6/6

10/6
10/6
14/6
14/6
18/6
18,6
22 6
22;6
266
26,6

6/6
6/6

10/8
10/8
14/6
14/6
18/6
18/6
22/8
22/6
26/6
2C'S

6/6
6/6

10/6
10/6
14/0
14/6
18/6
18/6
22/8
22/6
26/6
26,6

THE FULL-FI STEREO SIX
The amplifier

ion of the year
You will be amazed at the
fullness of reproduction and
at the added qualities your
records or tuner will re-
produce. Built into metal
cabinet elegantly styled
and teak finished to blend

with modern furnishings, this amplifier uses an
integrated solid state circuit with an output power of 6 watts R.M.S. split
over the two channels. The amplifier Is ideal for use with normal pick-ups
and tuners, It has a double wound mains transformer and ganged volume and
tone controls -also switching for Mono to Stereo, tuner or pick-up. Other
controls include "treble lilt and cut", "balance" and separate mains on/off
switch. Price Is 68.19.8 plus 7/6 post and insurance.

11/6
10/6
14/6
18/6
22/0
28/13
80/6
84/6
38'6
42,8
468
50 6

6/6
10/6
14/6
18/6
22/6
26/6
30/6
34;6
313;6
42/6
46,8
5016

Where postage is not stated then orders layer

t3 are post free. Below £5 tidal 2/9. S.A.E.

s ith enquiries please.

EXTRACTOR FAN
Cleans the air at the rate at

10,000 no ft per hour. At
the pull o10 cord it ex
tracts grease, grime and
cooking smells before they
dirty decoration.. Suitable
for kitchens, bathrooms,
factories, changing rooms,
etc. It's so quiet it can
hardly be heard. Compact,
6:in easing with 61 in fan

blades. Suitable wherever It Is necessary to
move air fast. Kit comprises motor, fan blades,
sheet steel casing, pull switch. Mains connector,
and fixing brackets. 39/6 plus 6/6 post anal Ins.

MULTI -SPEED MOTOR
Replacement in many well-known food mixers.
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 mixers' normally go) and
8,000, 12,000 and 15,500 r.p.m. (Ideal polishing
speeds) from the main drive shaft. This drive
shaft is Lin diameter and approximately lin
long. A further point about this motor is that
being 230/240Y a.c.-d.c, series wound its speed
may be further controlled with the use of our
Thyristor controller. This is a very powerful
and useful motor size approx. 21n diameter
310 long, mains 230/240V. Price 17,6 plus 4/0
p. a ills. 12 or more post free.
MAINS OPERATED CONTACTOR
220/240V 00 cycle solenoid
with laminated core so very
silent in operation. Closes 4
circuits each rated at 10A.
Extremely well made by a
German Electrical Company.
Overall size 21 2 2in.
19/6 each.

CORONET CAMERA
at a fraction al maker's price. 19/6 plus P. & P. 2/6
plus this FREE ever -ready
drop -front cage 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
you can't take perfect pictures.

ELECTRONICS (CROYDON) LTD
Dept. PE, 266 London Road, Croydon CR0 2TH

Also 102'3 Tamworth Road, Croydon

NEW

All U.H.F.
and 4 element

Loft
II element,
Wall
element,
18 element,
Complete.
instructions
axial
Labgear

Concord
operated
number
Accessories

BBC.

F.M.
array,
plugs,
boxes,
C.W.O.
fay Illustrated

K.V.A.

London

RANGE

aerials

Mounting
521;

Mounting
65,-;

911

7
85,-;

with
Cable.

U.H.F.
"

pre -amp
requiredrequired

3 '-.

!illlabel
....%,.-,

Radio
57,6, Standard
18. Outlet
ITC.
or C.O.D.

OPEN

ELECTRONICS
40-41

U.H.F. TV AERIALS

now fitted with tilting bracket
grid reflectors.

Arrays, 7 element, 45 -;
14 element, SC.; 18 element, 70',

with Cranked Arm, 7
II element, 75,- 14 element, 826:
-. Chimney IViounting Arras.
element, M -: II element, 87,6; 14

18 element, 1115-. Complete assembly
every aerial. Low Loss Co-

1 8 yd. King Teleboosters-
Boosters from 75 -. Belling Lee
all Band V.H.F. U.H.F. mains

67.10.0. State clearly channel
on all orders. p.p. Aerials 8 ..

C.W.O. or C.O.D.

ITV  FM AERIALS
BMA'. (Band I). Loft, 23 -.
Wall S.D. 32,6. "H" array, 60 -.
I.T.V. (Band 3). 5 element
loft array, . 7 element, 55 '-.
Wall mounting 5 element, 65,-.
Combined BBC ITV loft 1 + 5,
35 -.1 + 7.67,6. Wall mounting
1 + 5, 77,6. Chimney mounting
I + 5, so:- Pre -amps from 75:-.

Co lllll hied BBCI ITV
BlIC2 Aerial.. 1 + 5 + 9,
140-. 1 -1-'5 + 14.90 - 1'4- 7 +
14, 100-. Available *loft only.

Loft S D, 19,6." H ", 38 6. 3 element
co -axial cable, I - yd. Coax

boxes, 6.-. Diplexer crossover
p.p. Aerials, 8'-; accessories, 3,',

(min. C.O.D. charge 3,6.) I - for
Lists.

CALLERS WELCOMED

ALL DAY SATURDAY

(Dept. P.E.
Monarch Parade

Road, Mitcham, Surrey
01-648 4884

NEW! HANDY! TIDY!

M U I t i-d rawer
1 -N -T -E -R -L -0 -C -K -1-N -G

4-ST.ATION INTERCO
........-

/ -
,

/
!

--1.,., a, ..,, -, I1E. -__-

£7.5.0

storageti,
units /

7.4
4

A PLACE

Solve your commun
tion problems with this

4 -Station Transistor Intercom system (1 master and
3 Subs) M de -luxe plastic cabinet. for desk or wall
mounting. Call/talkilliden from Master to Bobs and
Subs to Master. Ideally suitable for Buainess,

Hos ital, Office and Home. Operates
gory

. P
ne 9V battery. On/off switch. Volume control.

Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 7/6.

MAINS INTERCOM
No batteries no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/ofifilUlband voltime control with lock system.

FOR

EVERYTHING ,..,...Schools_
EVERYTHING --I...4 1.101,1

IN ITS "---- ,I elteet
- --"''PLACE! -......, - -='a---'ja.,..

Newest, neatest s stem 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

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

BUY AT TRADE PRICES!
SINGLE UNITS (Sins 21ins Lins)
Usually 26 each, OUR PRICE: 24- DOZEN
DOUBLE UNITS (Sins 4lins 21ins)
Usually 4'6 each, OUR PRICE: 40'. DOZEN

PLUS QUANTITY DISCOUNTS!
Order L5 and over DEDUCT I/- in the L
Orders LIO and over DEDUCT 1/6 in the L
Orders L20 and over DEDUCT 2/- in the L

PACKING POSTAGE CARRIAGE: Add 6/- to
all orders under L3. Orders L3 and over,
packi nepostage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

INTERCOM /BABY ALARM

I

'!`'''

--------- CRilmi-' 0-----4 Gns
Same as 4.StatIon Intercom for two-way 'natant
communication. Ideal as Baby Alarm anal Door
Phone. Complete with nfift. connecting wire.
Battery 2/6. P. & P. 4/6.

TionsistorTELENIONE ANPIlfla

isai -- - 59/6
c Why not boost

bnainess an-
dency with this incredible De -Luxe Telephone Ampt-
her. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Battery 2;6 extra. P. de P.
3/6. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE'12.)
169 KENSINGTON HIGH STREET, LONDON, W.8

IVORYET
LIMITED J

(Dept. PE 3 I ALBERT RD.
HENDON, LONDON, NW4
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S I E CT RONIC COMPONENTS LTD
= BETTER I UALITY, SERVICE, PRICES & LARGEST STOCKS

AC107 7/7 BAII I
AC 126 5/- BA I 14
AC127 4/- BAXI3
AC1272 9/6 BC I 13
ACI28 4/ BC115
ACI76 S/- 0C110
ACI87
ACI88
ACYI7
ACYIB
ACYI9
ACY20
ACY21
ACY22
ACY27
ACY28
ACY29
AD140
AD149
ADI61
ADI62
ADT 140
ADZI I 321- BCY32
AD212 39/- BCY33
AFI02 12/6 BCY34
AFI06 7/6 BCY38
AFI 14 Si- BCY39
AFI 15 5/- BCY70
AFII6 5/- BCY7I
AFI 17 5/- BCY72
AFII8 8/10 BCZII
AFI21 6/- BDI21
AF124 5/- BD123
AF 125 4/2 80124
AF 126 3/6 BOY20
AF127 3/6 SF163
AFI39 15/- BF167
AF 178 9/6 BF 173
AF179 11/6 BFI78
AFI80 12/6 BF179
AFI86W 8/- BF180
AFI86G 8/- BF181

7/6 BF 184
gz_ BF185
4/5 13E194
61-

14/5112n
6/-
7/6

AFZI1
ASY26
ASY27
ASY28
ASY29
ASZ21
AUYIO
B2M
B3M
BA102

6/- BC125
6/- BCI26
5/9 BC143
4- 145ET

34/16 BCI48
3,10 BC 149
39 BC169
36 BCI71
3 8 BCI82L
7 6 BCI83L

BC I 84L
;;';4- BC2I2L

"' BCY10
7/6 BCY 12

BCY30
1246 Bcy31

SFX29
301- BFX44

BFX84
12/6 BFX85
I5/- BFX88
9/- BFY50

6/- BFY5I 39 NKTI27
3 BFY52 46 NKTI28
1/6 BFY53 32 NKTI29
5/- BFY90 13 6 NKTI35
6/6 BSX 19 3 3 NKTI37
7/6 BSX20 3 3 NKTI41

II/- BSX2I 7 6 NKTI42
11/- BSX76 4 NKTI43
I5/- EiSY27 4 NKTI44
ISM BSY29 5 NKTIOI
2 9 BSY95 3 2 NKTI53
3 3 BSY95A 2 11 NKTI54
3 - BYZI4 353 NKTI61
39 BYZI5 333 NKTI62
2- CI I I 18 NKTI63
13 CI I IE 12 NKT164

I 10 C426 83 NKTI65
3.- CRI-051C 8 NKT201
3/4 CRI-401C10 NKT202

10 - 01371 10, NKT204
12- GETI6 126 NKT205

GET102 6 NKT206
5 6 GET103 5 NKT208

10 - GETI II 5- NKT2I0
4- GETI 13 4 NKT2I I
5 - MJ480 20 6 NKT2I2
6 - MJ481 27 NKT213
9 6 11)490 22 6 NKT2I4

3 10 111491 29 6 NKT215
78 MPFI02 86 NKT216
32 MPFI03 76 NKT2I7
7,6 MPFI04 76 NKT2I8

22,- MPFI05 8/- NKT2I9
22, NKTI I 7/6 NKT221
20/8 NKTI2 5/5 NKT222
20/8 NKT32 6/- NKT223
9/- NKT42 6/- NKT224
5/- NKT43 61- NKT225
6/- NKT72 3/9 NKT226

1016 NKT73 3 7 NKT227
126 NKTIOI 6 -. NKT228
7 6 NKTIO2 6 - NKT229
7 6 NKTIO3 6 - NKT23I
5 NKTIO4 6;- NKT232
5/ NKTIO5 NKT237
3 6 NKTIO6 6,- NKT238
3 NK T107 6/- NKT239
7 NKTIO8 6/- NKT240
S NKTIO9 6/- NKT241
62 NKTI21 106 NKT242
8 NKTI22 10 - NK T243
5 2 NKTI23 9.6 NKT244
69 NKTI24 65 NKT245
5 3 NKTI25 4.6 NKT261
4 6 NKTI26 4'- NKT262

10,6 N KT263 4/8
I0/- NKT264 4/3
11/6 NKT265 5/6
6/1 NKT270 6/-
6/I NKT271 2/10

10/6 NKT272 2/10
10/- NKT273 3/8
9/6 NKT274 2/10
11/- NKT275 3/4
6/- NKT276 3/6
6/ NKT279A 2/6
6/- NKT28 I 5/-
6/- NKT301 I8/-
6/- NKT302 12/5
6/- NKT303 17/6 OCI9
6/8 NKT304 9/10 0C20
6/- NKT351 10/- 0C22
6/- NKT352 17/6 0C23
6/- NKT361 20/- 0C24
6/- NKT362 20/- 0C25
6/- NKT401 14/6 0C26
6/- NKT402 15/- 0C28
6/- NKT403 14/9 0C29
4/2 NKT404 Ill- 0C35
3/9 NKT405 11/- 0C36
3/9 NKT406 3/11 0C41
4/7 NKT42028/11 0C42
3/5 NKT451 9/11 0C43
3/7 NKT4S2 9/6 0C44
7/6 NKT453 6/6 0C45
9/- NKT603F 4/8 0070
6/- NKT6I3F 5/2 0071
4/7 NKT6S4F 4/2 0072.
7/- NKT675 6/8 0074
6/ NKT676 5/- 0075
5/- NKT677F 0076

3/6 NKT703 38/1/-0 00CCI3771

3/7

11/- NKT7I3 3/10 OCSID
9/6 NKT717 5/10 0081Z
6/6 NKT734 4/11 0032

3/11 NKT736 6/2 00820
6/- NKT773 3/7 0083
6/- NKT774 6/- 0084
5/9 NKT0013 6/6 0C123
4/- NKTI0419 0C139
4/-

3/9

3/10 0C140
3/10 NKTIO5I9 0C141

2/11 NKTI03394 5 00CCI17701
12/- 4/7 0C200
3/1 NKT10439 0C201
3/- 5/5 0C202
4/3 NKT I 2329 0C203
4/3 8:5 0C204

NKT 12429 0C205 9,- 40316 9/3 2N709 8/6 2N3707
10/6 OC206 15/- 40317 7/3 2N7I I 7/6 2N3708NKTI3329 0C207 15/- 40319 10,9 2N711A 7/6 2N3709
3/11 OCP71 1916 40320 7/3 2N743 4/6 2N3710NKT13429 ORPI2 10/- 40323 6/6 2N744 6/- 21937113/11 oRp60 5/.._ 40324 9/3 2N9Il I0/- 2N3819NKTI6229 ORP6I 11/- 40326 7/3 2N914 3/11 2193820
8/5 0gp63 9/_. 40329 4/9 2N9113 13/S 2193826NKT20329 P346A 3/9 40344 5/3 2N929 3/3 2N3866

NKT35219 54M 33/6 40361 9/6 2N1302 3/7 2N406015/9 ST2

6/8 RAS508AF 40347 7/6 2N930 6/

6/4 S I M 19/- 40360 8/6 2N 1132 6/- 2194059
I5/_ 40348 10/3 2NI131 6/- 2N4037

2N4058NKT20339

9/9 40362 11/6 2NI303 4/6 2N40615/- T1407 9/8 40370 6/ - 2N1304 4/11 2N4062
19/6 TIC4S Si- 40406 11/3 2N1305 A II I 2N4284

6/ 2N4288
11/- TIS34 17/6 40408 10/3 2191306 2N4287

1/- 11544 1/9
10/- TIP3 I A 12/4 40462 11/3 2N1308

40432 27 6 2N I 307

6/3 2194290
2N42139

7/6 TIP32A 14/10 40467 16/6 2191309
6/6 40468A 7/ 2N1613 4/6 2194291V205 20/-124- 40600 II 6 2N 1711 5/ 2N429215/... V405A 9/3 40602 8/- 2N2147 16/3 219487I10/- ZTX107 2/7 1308710 10/- 2N2148

11,6 ZTX108 2/2 N34A 4/ 2N2160 I/ 250025/- ZTX 109 2/7
34/6 ZTX300 2/7 N64 4/- 2N2369A 3/11

N60 4/- 2N2369
4/6 ZTX301 2/8 N82A 9/6 2N2613 7/6 22255508085433/- ZTX302 3/8
3/... ZTX303 3/8
13//6 zZITXx303104 51//75

84//_6 zZTTxX33112 1 21/-I

N4148 1/6 2N2905A1S/I 25020
4 544 0/0 2N2906 8/102/

2/3 5100 3/2 2N2906A
25104

5/- ZT
5107 6/6 10/10 25302

4/6 ZTX321 5/11 5410 5/I 2N2923 4/-

25301

II/ ZTX331 4/6

25303
4/- ZTX330 3/7 S41OR 5/I 2N2924 4/

220302 3/9 2N2925 3/6 2530634
5/- ZTX34I 3/7 2G339A 5/ 2N3053 5/- 253201
3/- ZTX342 4/2 2G371 3._

N7/-

ZTX502 3/11 20381 5/- 2N3393 5/-

11,2/6 25321

25701

4/6 ZTX500 3/2 203715 3/ 22N3384555 25322
5/- ZTX501 3/3 2G374 5/ 2N3391A 6/- 25323

7/- ZTX504 7/11 2N385A/ 2N3402 5/6 25703
5/- ZTX503 3/4. 2NI74 16/- 2N3394 4/9 25702

12/6 ZTX510 3/4 2N388A 15/ 2193403 5/6 25711
5/- 40250 10/9 2N404 4/6 2N3404 7/6
6/- 40309 6/6 219696 3/6 2N3525 21/9 25720
7/6 40310 9/ 2N697 3/6 2N3702 2/6 25732
9/6 40311 6 9 2N698 6/- 2N3703 23 2S733

12/6 40312 9/6 2N706 2/4 2N3704 3/2 3191287/6 40314 7/3 2N706A 2/6 2193705 2/8 3NI408/- 40315 713 2N708 3/3 2N3706 2/3 3N141

12/6 25001

N87A 4/6 2N2614 4/ 25006
19914 3/6 2N2904 8/1. 25018
N191 5/- 2N2646 10/ 2S017
N3713 30/- 2N2904A 9/9 25019
N37I7 30/ 2N2905 11/11

2/10 3N142 10/9
1/10 3NI43 13/3
2/- 3N152 17/3
2/3 AA 119 2/
2/6 AAY I 1 1/-
7/- AAY30 1/7

18/9 AAZ 12 6/-
6/- AAZ 13 3/2

25/- BAI 10 6/-
15/- BA I I I 6/-
3/4 BAI 12 15/-
5/_ BA I 15 1/6
5/_ BAI30 3/-
4/_ BAY31 2/6
4/6 BAY38 3/
3/_ BY100 4/-
3/._ BY127 4/-
3/_ BY X 10 3/
3/- BYX36/150
3/- 2
31_ BYX36/3006
3/ 2/10
6/9 BYX36/600

3/9
BYY21 25/
131123 26/3
BYY25 31/9
BYY142 3/9
BYZIO 8
BYZ 12 6/-

/6 BYZI3 5/-
.1971 CG6E 4/

2CG63 2/"' EA403 3/6
3/6

-1,/1 EC401 5/
.' EC4O2 4/13

GEX45/I 4/
:V ,' GAM

OAS 3/8
0A1 5-

6/ 0A470 1//8
8/ 1/8

10/- 0A73 I/8
8/6 0A79 1/11

11/4 OABI 1/8
12/6 0A85 1/8
26/6 0A90 1/8

0A9I 18
25/- 0A95 1//11

8/6 0A200 2/-
5/11 0A202 2/
13/9 0A211 8/
15/3 SDI9 7d.
14/6 TD716 I2/-

10/-
12/6
12/6
15/-
15/
15/-
15/-

12/6 Eg383

BC107/8/9 2/9
NPN Planar transistors

BC107 & 9
25 1 215 100 2,2

BC108 25 23 100 2 -

2N487 1 6/9
Motorola unijunction
25 + 5,9 100 + 49

2N3055 15/-
115 watt silicon power

transistor
25 + 13/. 100 + 11'.

IRC 20 7/-
Int. Rectifier thyristor

200 Div I*2 amp
(similar C106131)

25 + 6/. 100 + 5/-

2N292
NPN Planar transistors

25+ 1/11 100-I-1/6

Y 7 41-
Mullard Plastic

HV rectifier 800 piv.
I amp. (similar BYI00,

etc.)
25 + 3 3 100

2N38 I 9 7/ -
Texas FET

25 6'. 100 + S 3

MGA 100 35/-
3 I F2 28/6

Infra -red devices

CP7 1 19/6
Mullard

phototransistor
25 I- 17.3 100 + 14,9

CHEAP
LOGIC!!
(Fairchild -USA)

/-/ 112-24 25.99 100+
uL 900 Buffer

7/- 6/6 5/6
uL914Dual2FnputGate
8/- 7/- 6/6 5/6
uL 923 .1-K Flip Flop
10/6 10/- 9/6 9/ -
Data and circuits
article, S -page, at 2/6.
Article "30 Suggested
Circuits for Micro -
logic", at 31-.
705:to D1L conversion
spreaders adaptors at
1/6 each.

SILICON RECTIFIERS
I Amp Miniature Moulded Junc-
tion Rectifiers.

P.I.V. 1-24 25+100+500+
N4001 SO 1/6 1/4 1/2 1/-

1N4002 100 1/6 1/4 1/2 1/-
1 N4003 200 2/- 1/9 1/6 1/3
IN4004 400 2/- 1/9 1/6 1/31 N4005 600 2/6 2/- 1/9 1/6
IN4006 800 3/- 2/10 2/6 213
1194007 1000 4/- 3/3 2/9 2/6

In the event of any 1194000 series
going temporarily out of stock we
reserve the right to send higher
voltage types at no extra charge.
1000+ and over prices on appli-
cation.

ZENER DIODES
400mW 10";, GLASS CASE.
TEXAS Mfr.
S2036 3.6 volt S2082 8.2 volt
52039 3.9 volt 52100 10 volt
52043 4.3 volt 52110 11 volt
S2047 47 volt 52120 12 volt
52056 5.6 volt 52160 16 volt
S2062 6.2 volt 521130 18 volt
S2068 6.8 volt 52270 27 volt
S2075 7.5 volt 52300 30 volt

PRICES: 1-24 3/6 25-99 2/9
100+ 2/3

ULTRASONIC TRANSDUCERS
Operate ar 401, s. Can be used for remote control systems

without cables
or electronic

nliks. Type 1404
transmit

can
transmit and
receive.
PRUE:With each
pair our complete

fitter and
receiver circuit.

PRICE
45.I6.0 Pair

(Sold only in pairs)

INTEGRATED CIRCUITS
Some R.C.A. Linear Types

CA3005 23/6 CA3020 25/3 CA30288 21/- CA3043 17/6
CA3011 14/9 CA3021 31/3 CA3035 24/6 CA3044 14/-
CA3012 17/9 CA3022 26/- CA3036 14/6 CA3045 14/6
CA3013 21/- CA3023 25/3 CA3039 16/9 CA3046 15/2
CA3014 24/9 CA3026 20/- CA3041 2119
CA3018 16/9 CA3028A 14/9 CA3042 21i9 CA3051 26/9
Application Notes for each individual 2/6d. per copy.

17/6PA234 GE IC I Watt Amplifier
PA237 GE IC 2 Watt Amplifier
PA246 GE IC 5 Watt Amplifier

. 4419%66

PA424 GE IC Zero Voltage Switch
SL403A Plessey 3 Watt Amplifier
SL702C Plessey Linear .. . 29/6
TAA263 Mullard Linear .. ..
TAA293 Mullard General Purpose Amplifier 10/-
TAA310 Record Playback Amplifier .. 30/-
TAA320 MOS LF Amplifier .. .. 13/-
TAD100 Mullard IC Receiver .. .. 39/6
3N/34 GE Silicon Controlled Switch.. 16/-
Data Sheets 1/- (SL403A 2/6. ICIO data not sold separately).

Prices quoted are current at time of going to press E & 0E, and may be subject to variation withoutnotice-Items listed not in current production will be withdrawn when stocks advertised are sold.Semiconductors offered carry full Manufacturers where applicable. Data sheets will be
supplied on request 1/- per copy. Price breaks apply at 25+ & 100+. Please contact Sales Dept. for
Price 8 Availability. Terms of Business: Retail Mail orders-cash with order only please. Trade:Nett Monthly Account on receipt of satisfactory references. Despatch: Goods quoted ex stock arenormally despatched within one working day by first class post. Export orders and enquiries par-ticularly welcome. Cables LESTROCO BRENTWOOD. Post & Packing allow 1/- per order inland.4/- Europe, 121- Commonwealth.

Address your ()toter to

L.S.T. ELECTRONIC COMPONENTS LTD.
7 COPTFOLD ROAD
BRENTWOOD, ESSEX
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DISCOSOUND

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.) cueing 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. I db at 8 ohms.
Frequency response: 30-20,000 Hz 3db. Harmonic distortion:
Less than I % at full output. Signal/noise ratio: Better than - 65db.
Inputs: Mic I & 2 5 mV at 50 K ohms. Turntable I & 2 100 mV
at I meg ohm.
50 ohm or 600 ohm mic inputs may be ordered at extra cost.
Size: Front Panel 16iin x 7in. Cut out 151in x 6in. Fuses A.C.
1.5 amp (B.S.) mounted on back panel.

PRICE £85.0.0 inc. P. & P.

D.J. 102
DISCOTHEQUE
MIXER
PRE -AMPLIFIERLt

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 I °;,. Signal to noise ratio better than
-65db. Size 10iin x 4in x 4in. Self powered.

Price £25.0.0 inc. P. & P.

D.J. 30L PSYCHEDELIC LIGHT
CONTROL UNIT
3 channel light control unit
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 write direct to:

DISCOSOUND
122 BALLS POND ROAD, LONDON, N.1. Tel. 01-254 5779

Full money back guarantee if returned within 10 days
All Discosound Products are guaranteed for 12 months

Demonstrations given at any time

BI-PAK =LOW COST I.C's
BI-PAK Semiconductors now offer you the largest and most
popular range of LC'. available at these EXCLUSIVE LOW
moss. TTL Digital 74N Series fully coded, brand new. Dual
In -line plastic 14 and 16 pin packages. Ili

III -PAIL Price and qty. prices
Order No. Simplar Types to:- Description 1-24 25-99 100 up
BP00 7400N Quad 2 -Input NAND GATE . 5/5 5/6 4/0
BP01 7401N Quad 2 -Input NAND Gate-OPEN

COLLECTOR .. 6/0 6/6 4/11

BP04 7404N HEX INVERTER .. - 0/8 5/5 4/5
BP10 7410N Triple 3 -Input NAND GATE 5/5 6/6 4/6
BP20 7420N Dual 4 -Input NAND GATE 5/6 5/5 4/5
BP30 7430N Single 8 -Input NAND GATE 6/0 5/6 4/4
BP40 7440N Dual 4 -Input BUFFER GATE .. 6/6 5/6 4/5
BP41 7441N BCD to decimal decoder and NIT

Driver .. .. . .. MI 80/- 17/4
BP42 7442N BCD to decimal decode (TTL 0/P). 22/5 20/- 17/I
BP50 7450N Dual 2 -Input AND/OR/NOT GATE

-expandable .. - 5/5 5/0 4/5
BP53 7493N Single 8 -Input AND/OR/NOT

GATE-expandable .. .. WO 5/6 4/8
BP60 7460N Dual 4-Input-expandable .. 6/6 5/6 4/6
BP70 7470N Single 311 Flip-Flop-edge triggered 9/- 8/- 7/-
BP72 7472N Single Master Slave JK Flip-flop .. 9/- 8/- 7/-
BP73 74731 Dual Master Slave JIC Flip-flop .. 10/- 0/- 8/0
BP74 7474N Dual D Flip-flop .. .. .. 10, 5/- 8/11

BP75 7475N Quad Bistable Latch . .. 11 10/- 5/5
BP76 7476N Dual Master Slave Flip-flop with

preset and clear .. .. .. 11 10 CO
BP83 7483N Four Bit Binary Adder .. 26' 22 6 20/-
BP90 7490N BCD Decade Counter .. .. 226 20 17/6
BP92 7492N Divide by 12 4 Bit binary counter.. 225 20 17/6
BP93 7499N Divide by 16 4 Bit binary counter.. 12/6 20 17/5
BP94 7494N Dual Entry 4 Bit Shift Register .. 25/5 20 17/8
BP95 7495N 4 Bit Up -Down Shift Register 82/11 201- 17/5
BP96 7496N 5 Bit shift register .. .. .. 54/- 21/- me
Data is available for the above Series of Integrated circuits in booklet form, price 2/S.

BRAND NEW. FULL TO MANUFACTURERS' Price each
SPECIFICATION 1-24 25-99 100 up

BP709 Operational Amplifier, dual -in -line 14 pin pack
age = 03172709 and similar to MIC709 and ZLD709C.. 10/5 0/- 8/ -

This is a high performance operational amplifier with high Impedance differential
inputs and low impedance output.

TTL INTEGRATED CIRCUITS
Manufacturers "Fall outs"-out of spec. devices Including functional units and part
functional but classed as out of spec. from the manufacturer, very rigid specifications.
Ideal for learning about IC's and experimental work, on testing, some will be found
perfect.

PAS No. PAK No.
UICOO = 740021 10/- VIC73 - 6 . 7473N 10;-

UICO1 = . 7401N 10/- UIC74 = 6 s 7474N 10, -

111CO2 . 7402N 10/- UIC75 6 x 7475N
1214203 - - 7403N 10/- 111C76 < 7476N 10/-
1.11C04 = , 7404N 10/- IIIC80 = 0 x 7480N 10/ -
UIC05 - - 7405N 10/- 1.11C82 - 6 x 7482N
UICIO - x 7410N 10/- UIC83 - 6 .< 7483N
LTIC20 -
UIC40 -

x 7420N 10/-
., 7440N 10/- ITIC86 . 74861 101-

UIC41 .- x 7441AN .... 10/- CIC90  7490N 10/-

UIC42 -- x 7442N 10/- L'IC92 -= x 7492N 10/-
UIC50 = x 7460N 10/- UIC93 - x 7493N 10' -

IIIC51 = x 7451N 10/- 111C94 - 7494N 10/-
UI060 = x 7460N 10/- UIC95 = x 7495N 10/-
UIC70 = x 74701 10/- U1096 = -' 7496N 101-
UIC72 -' x 7472N 10/- IlICX1 = 2 . ASST'D 74's.. 30/ -
Packs cannot be split but 20 assorted pieces (our mix) is available as 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 Circuits.

Price each
Order No. 1-24 25-99 100 up
T8014 14 pin type.. 7/6 6/- 6/5
TS016 16 pin type.. .,. 10/- 8/5 7/9

RTL FAIRCHILD (U.S.A.) I.C's
RTL Micrologio Circuits Qty. prices each
Epoxy case To -5 temp. range 15°C to 55'C . 1-11 12-24 25-99 100 +
0.900 Buffer .. .. .. . 8/- 7/- 6/6 5/6
AL 914 Dual two -input GATE .. .. .. IV- 71- ' 6/6 6/6
111,923 J -K Flip-flop . .. . .. 10/6 10/- WI 9/ -
Full data and circuit' for IC's in Booklet form price 1/6 each.
laA703E Linear RF-IF AMPLIFIER .. .. 11/- .. 10/- IV- 8/8
PLASTIC CASE To -5 6 lead up to 100 m/cs.

DTL DIGITAL I.C's
DTL dual in -line package. Price
Type MC844P expandable dual 4 -input NAND Power Gate 10/- each
Type MC845P Clocked Flip-flop .. .. . 15/- each
Type 862 Triple 3 Input NAND/NOR Gate.. .. .. . 10/- each

FULL DATA SUPPLIED WITH UNITS

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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VALUE ALL THE WAY
LINEAR

INTEGRATED
CIRCUITS

BI-PAK MONOLITHIC
AMPLIFIERS
(T0-5 8 lead)

BP709C, Operational amp-
lifier. 16/- each.

13P701C, Operational amp-
lifier (with Zener out
put). 12/I each.

BP702C. Operational map -
lifter (with direct out-
put), 12/0 each.

BP601, Wide WW1 ampli-
fier, 18/- each.

BP621. Logarithmic wide
band amp., 14/- each.

BP20/C, General purpose
amplifier (T06 8 lead).
(-oltSge or current amp.),
12/6 each.

LC. Operational Amplifier
with Zener output.
Type 701C. Ideal for P.E.
Projects. 8 Leal TO-benne.
Full talc.

Our price 12/6 each
5 off 11/- each. Large Qty.
Prices quoted for.

ADI6I
AD 162
M 1TcllElt CoMPLE-
MENTARIC PAIRS
OF GERM. POWER
TRANSISTORS.
For mains driven out
put stages of Amplifiers
and Radio receivers.
OCR LOWEST PRICE
OF 121 PER PAIR
HIGH POWER SIL1.
CON PLANAR TRAN-
SISTORS. TO -3.
FERRANTI 7,T1487

NPN
le 6.1

IT. IM/cs
VCE411 l'tot. 751V
VEB8 h FE15-45
PR ICE 16/- 1.:ACH

2N3055 proWATNLIsilL
OUR PRICE MS EACH

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE

400n.v (D0-7
Case) 8/6 en. 11W (Top -
Hat) 3/8 ea. IOW (80-10

IC AMPLIFIER Stud) 6/- ea. All fully
tested ltd. and
marked. State voltage
'required.

Identical encapsulation and
pin configuration to the
following: 81,402-3, ICIO
and IC403. Each circuit
incorporates a pre -amp and
class A.B. Power amp stage
capable of delivering up to
3 watts RHO. Fully tested
and guaranteed. Supplied
complete with circuit details
and data. CODED HP.1010.
OUR LOWEST PRICE
801- each. 10 up 26/- each.

MULLARD I.C.
AMPLIFIERS

TAA243, Operational Imp
70/- each.

TAA263. Linear .11, ampli-
fier, 16/9 each.

TAA29.3, ((merit] purpose
amplifier, 21/- each.

CA3030 RCA (U.S.A.)
LINEAR INTEGRATED

CIRCUITS
A lid io Power An Ipl ifler,

30!- each.

OTHER MONOLITHIC
DEVICES

11131)1 Silicon 1 oilateral
switch 10/- each.

A Silicon Planar, mono
lithic integrated circuit
having thyristor electrical
characteristics, but with an
anode gate 8011 a built-in
"Zeiler" diode between
gate awl cathode. Full
data and application cir-
cuits as allable on request.

Silicon Microwave Diodes -
Sylvania (17.11.A.)

151218 and IN2I8R
matched pair S. Band
mixer. Max. overall noise
faction 13.7dB at 3,00010/ca
Brand new and boxed.
Clearance Price 6/- pair.

EX -EQUIPMENT
MULLARD

AF117 transistors. Large
can 4 lead type. Leads
cut short but still usable,
real value at 15 for 10/-.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
TI 8 21137IA 0071
T2 8 20374 0075
T3 8 203744.1 OCSID
T4 8 211381A 0081
T5 8 20382T 0082
TI) 8 00344A 0044
T7 8 20345A 0046
T8 8 00378 0078
TO ft 20399.1 2N1302
TIO 8 20417 AF117

All 1(0- each pack

212060 NPN WI. DUAL
TRANS. CODE 1)1699
TENAs. Our price 5/ -
each.

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEWSEMBIIC-POANKNUaNTOERSSTED

Satisfaction 01'.3 RANTEED in Every Pak, or money back.
Pak No.
l I 120 Glass Sub -min. Genera/ Purpose Ger1111.1101111 Diodes 10,
C2 60 Mixed Germanium Transistors AF/RF 10/
173 75 Germanium Gold Bonded Diodes aim. OAS, 0A47 10/-
1'4 40 Germanium Transistors like °C8], AC128 10/-
1'5 60 200mA Sub-niiii. Mil. Diodes 10/-
('6 30 Silicon Planar Transistors NPN elm. Bf3Y96A, 2N706 10/-
1'7 16 Silicon Rectifiers Top -Hat 7b0mA up to 1,000V 10/-

50 SR. Planar Diodes 2b0mA OA/200/202 10/-
U9 20 Mixed Volts I watt Zener Diodes 1111-
1711 30 PNP Silicon Planar Transistors TO.5 8110. 2911132 10/-
113 30 PNP-NPN Sit. Transistors 00200 k 28104 10/-
1714 150 Mixed Silicon and Germanium Diodes 10/-
1:15 25 NPN Silicon Planar Transistors TO -5 aim. 2N697 10/-
1:16 10 3 -Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/-
117 30 Germanium POP Al' Trstlisistors TO -5 like ACY 17.22 .. 10/-
U18 8 6 -Amp Silicon Rectifiers BI ZI3 Type up to 600 PIN .... 10/-
019 25 Silicon NPN Translators like BCI08 I0/-
020 12 1.6 -amp Silicon Rectifiers Top -Hat up to 1,000 PIV 10/-
021 30 A.F. (Germanium alloy Transistors 20300 Series A 0071.. 10/-
023 30 Madt's like MAT Series PNP Transistors 10/-
1'24 20 Germanium Iamp Rectifiers OJM up to 300 PIV I0/-
1.725 25 300Mc/s NPN Silicon Transistors 2N708, 118Y27 10/-
026 30 Fast Switching Silicon Diodes like IN914 Micro-niln 10/-
U28 Experimenters' Assortment of Integrated Circuits, untested.

Gates, Flip -Flops, Registers, etc., 8 Assorted Pieces 80/-
029 10 1 amp SCR's TO5 can up to 600 P1V CRS1/25-600 20/-
031 20 1411. Planar NPN trans. low noise Amp 2N3707 10/-
032 25 Zener diodes 4001,1W D07 case mixed Volts, 3-18 10/-
133 16 Plastic case 1 anip Silicon rectifiers IN4000 series 10!-
034 30 Oil. PNP alloy trans. TO -5 BCY26, 28302/4 10/-
035 25 Mil. Planar trans. PNP TO -18 2N2900 10/-
036 25 SIT. Planar NPN tram. TO -5 BFT50/51/52 10/-
037 30 811. alloy tram. 80-2 PNP, 00200 28322 10/-
1.38 20 Fast Switching SR. trans. NPN, 400Mc/s 2N3011 10/-
039 30 RF Germ. PNP trans. 2N1303/5 TO -5 10/-
040 10 Dual trans. 8 lead TO.5 2N2060 10/-

120 VCB NIXIE DRIVER
TRANSISTOR. Sim.
lt$X71 0 0407. 2N1893
FULLY TESTED AND
CODED ND120.1 _46/5
each. To -5 N.P.N. 22 up
3/- each.

101. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. 2,TX 300 1/- each.
Any Qty.

FREE
One 10'- Pack of your
own choice free with
orders valued 14 or over.

NPN DIFFUSED
SILICON PHOTO -
DUO -DIODE TYPE
18701 (2N2I75) for Tape
Readout, high switching
and measurement Indi-
cators. 50V, 250niNV.
OUR PRICE 10/ -EACH,
50 OR OVER 8/11 EACH,
FULL DETAILS.

FETE
2N 3819 10/ -
IN 3800 26/-
MPFI05 8/ -

LOW COST F.E.T.s
Fully Tested, Guaranteed
Perameters equit . to
2N3819. MPF102, 251-
6459. 1-24 7/6 each;
25-99 6/3 each; 100 up
6/6 each. Coaled FEW.
Full data sent. TO -72
ease.

CADMIUM CELLS
ORPI0

O1tP60. ORP61 8/- each

PHOTO TRANS.
OCP71 Type. 8/6

041 25 Rh' (fern,. trans. TO1 0045 NKT72 10/
042 10 VHF Germ. PNP trans. TO 1 NKT667 A F117 10! -

Code Nos. mentioned above are given as a guide to the type of device in
the Pak. The devices themselves are normally unmarked

NEW LOW PRICE TESTED S.C.R.'s SIL. RECTS. TESTED
PIV 750litA3A 10A 30A

I A 3.1 71 16.1 30.1 50 2/9 4/6 9/4ITO-5 (1.0-66 (T0-48 (T0-48 100 113 3/3 4/6 16/ -case) case) case) case) 200 1(9 41- 4/9 50/-1'11 each each each each PIV each 300 2/3 416 6/6 6SI-00 4/6 6/- 8/6 10/6 25 20/- 400 2/11 6/6 7/6 561-100 5/- 6/6 10/6 12/6 50 26/- 500 3/- 6/- 5/6 30/-200 7/- 7/6 11/6 16/- 100 28/- 600 3/3 6/9 01- 371--400 8/6 9/6 13/6 18/6 200 32/ 800 SI 7/6 11/- 40/-600 10/6 11/6 15/6 26/- 400 36/- 1000 6/- 9/3 12/6 60/-800 12/6 14/- 181- 30/- 600 80/- 1200 6/6 11/6 16/-

2A POTTED BRIDGE RECTIFIERS.
200V I0/-.

TRANSISTOR EQUIVALENTS BOOK. A
complete cream reference and equivalent
book for European, American and Japanese
Transistors. Exclusive to BI -PA R. each.

PRINTED CIRCUITS
EC -CONFUTER
Packed with semiconductma and coni
ponents, 10 boards give a guaranteed
30 trans and 30 diodes. Our price 10 boards
10/-. Plus 2!- P. & P.

PLEASE NOTE. To ascii.' any further
Increased Postal Charges to our Customers
and enable us to keep our "By Return Postal
service" which Is second to none, we have
re -organised and streamlined our Despatch
Order Department and we now request you
to send all your orders together with your
remittance, direct to our Warehouse and
Despatch Department, postal address:
NI -PAR SEMICONDUCTORS, Despatch
Dept., P.O. BOX 6, WARE, HERTS. Postage
and packing still 1/- per order. Minimum
order 10/-.

TRIALS
VBOM 2A 6.4 10A

(TO- (TO. (TO -
1 ) 66) 48)

100 14/- 15/- 22/6
700 17/6 20/-
400 80/- 241- 26/-
VBOM Blocking volt-
age in either direction.

LUCAS 36A SIR. RECTS.
Branded. 400 PIV.
Special Price, stud type,
flying lead, 22/6 each.

UNLIMICTION
UT44. Eqvt. 2N2646.
Eqvt. 11843. BEN3000
5/8 each. 25.99 5I-.
100 UP 4/-.

MI SILICON PLANAR
BC107/9/9, 2/- each;
60-99, 1/10; 100 up,
1/8 each; 1,000 off.
1/S each. Fully tested
and coded TO -18 case.

SILICON -HIGH VOL.'.
TAGE RECTIFIERS

10 -Amp 3-/C.V. (3000
P.1.V.) Stud Type with
Flying Leads, 115/- each.

QUALITY -TESTED PAKS
6 Matched Trans. 0044/46/81/81D ... 10/-

20 Red Spot AF Trans. PNP 10/-
16 White Spot RF Trans. PNP 10/-
5 Silicon Recto. 3 A 100-400 PIV" 10/-
2 10 A Silicon Recta. 100 PIV 10/-
2 OC1 140 Trans. NPN Switching ill -
1 12 A SCR 100 PIT 10/-
3 Sil. Trans. 28303 PNP 10/-
3 200 Mc/s Nil. Trans. NPN B5Y26/27 10/-
3 Zener Diodes 1W 33V 9% Tol 10/-
4 High Current Trans. 0042 Eqvt 10/-
2 Power Transistors I 0026 1 0036 .. 10/-
6 Silicon Recta, 400 PIV 2156rnA 10/-
4 0075 Transistors 10/-
1 Power Trans. OC20 100V 10/-

10 0A202 Sit. Diodes Sub -min 10/-
2 Low Noise Trans. NPN 2N929/30 10/-
1811. Trans. NPN VCB 100 ZT86 10/-
8 0A81 Diodes 10/-
4 0072 Transistor, 10/-
4 0077 Transistors 10/-
4 8i1. Recta. 400 PIV 6001/1.1 10/.
b GET884 Trans. Eqvt. 0044 10/-
5 GET883 Trans. Eqvt. 0045 10/-
2 2N708 Mil. Trans. 300Mc/s NPN 10/-
3 GT31 LF Low Noise Germ Trans 10/-
6 IN914 Oil. Diodes 76 PIV 75niA 10/-
8 0A95 Germ. Diodes Sub -min. IN69 10/-
3 NPN Germ. Trans. NKT773 Eqvt 10/-
2 0022 Power Trans. Germ 15/-
2 0C25 Power Trans. Germ. 10/-
4 AC128 Trans. PNP High Gain 10/-
4 AC127/128 Comp. pair PNP/NPN .. 16/-
3 2NI307 PNP Switching Trans. 10/-
7 CG62H Germ. Diodes Eqvt. 0A71 10/-
3 AF1113 Type Trans. 10/-

12 Assorted Germ. Diodes Marked 10/-
4 AC126 Germ. PNP Trans. 10/-
4 Silicon Rect.. 100 PIV 750mA 10/-
3 AF117 Trans. 10/-
7 0081 Type Trans. 10/-
3 00171 Trans. 10/-
5 2N2926 OIL Epoxy Trans. 10/-
7 0071 Type Trans 10/-
2 20701 811. Trans. Texas 10/-
2 10 A 600 PIV Oil. Recta. 1845R 10/-
3 BC108 811. NPN High Gain Trans. 10/-
1 2N9I0 NPN Oil. Trans. VCB 100 10/-
2 1000 PIV Oil. Rect. 1.5 A 5)53310 Al' 10/-
3 BElY95A 511. Trans. NPN 200Me/s 10/-
3 0(7200 511. Trans. 10/-
2 GET880 Low Noise Germ. Trans. 10/-
1 AF139 PNP High Freq. Trans. 10/-
3 NPN Irons. 1 ST141 & 2STI40 10/-
4 Madt's 2 MAT100 & 2MATI20 10/-
3 Madt's 2 MATIOI & 1 MAT121 10/-
4 0044 Germ. Trans. AF 10/-
3 AC127 NPN Germ. Trans. 10/-
1 2N3906 811. PNP Trans. Motorola .. 10/-
2 fill. Power Reels. BYZ13 16/-
1 Oil. Power Trans. NPN 100Mees

TK201A 15/-
2 2N1132 PNP Epitaxial Planar SW . 10/-
3 2N697 Epitaxial Planar Trans. Oil- . 16/-
4 Germ. Power Trans. Eqvt. 0016 151-
1 Unljunction Trans. 2N2646 16/-
2 SR. Trans. 2005We 60Vcb ZT83/84 16/e

20 NKT Trans. AF. RF. VHF. Coded +
Eqvt. List 10/-

2 2N2712 011. Epoxy Planar HFE225 M -
it BY100 Type Oil. Recta. 50/-

25 Sil. and Germ. Trans. Mixed, all
marked, New 30/ -

SEMICONDUCTORS FOR "P.E." SO -!-- SOAMP.
TYPE EACH TYPE EACH
2NI613 4/6 1N914 1/-
2513055 12/11 0A200 1/-
2513703 II/- BFY51 3/6
2N3704 3/5 BYZ13 4/6
2143707 3/9 40362 14f -
2N3819 8/- 221.11W Zeiler 3/6

CIRO No. 388-7006

BI-PAK(
o 63A

High Street

WARE

Herts.

KING OF THE PAKS BI-PAK COUNTEE SATISRCT1ON all MONEY BACK
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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 perunit).
Latest full -wave Triac circuitry is used and radio -frequency interference
filters are fitted in all units.
Case size: I3in 7in 9in.
Audio Activated Colour organ incorporating background controls.

IkW per channel 00 3kW per channel L88
Colour blender:
!kW per channel 840 3kW per channel 08

Audio activated colour organ with background controls and colour

blender:
!kW per channel L60 3kW per channel 498

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.A.A.); Microphones -30-6051, 300 60051
and 50k (1 types. Guitar and two modules for high impedance outputs
from tape, tuner, etc., 100mV f.e.t. and IV input.
Case size: I3in ' .7in 9in.
Price complete with 4 modules LI09.0.0
Extra modules 1.5.0.0 each.

Please send ,I/ in stamps for full descriptive literature.

TRADE ENQUIRIES WELCOME
Callers by appointment only. Carriage extra.

DABAR ELECTRONIC PRODUCTS
98a LICHFIELD STREET, WALSALL, STAFFS. WSI IUZ

Tel.: WALSALL 34365

I 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. Ideal 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 E9, 1,000 [15

TYPE STPI8
Silicon Planar Transistors pnp TO 18 Metal Can. Types similar to:
BCY70 72, 2N2906-7, 2N24I I and BCI86 -7. Also used as comple-
mentary to the above npn type device type STNI8.

Price: 500 E9, 1,000 ElS

TYPE STNL
Silicon Plastic Epicaxial Planar Transistors TO -92 case. I.C. 200mA,
300mW medium to high gain, available in npn or pnp and types similar
to:
NPN 2N2926 2N27 II 2N3391 - 2N3707 2N37 I I BC 167-8-9.

Price: 500 (7.10.0; 1,000 LI3

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 E7.10.0; 1,000 E13

TYPE STNK
Silicon Planar Plastic Transistor npn with TO 18 pin circular lead
configuration, I.C. 200mA, 300mW and similar to BC107 8-9, BC170,
BC 173, BC 182 184, BC237 8-9 and BC337-8.

Price: 500 E9.10.0; 1,000 LI6

When ordering, please state type required, i.e., STNK or STN18, 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

VALVES SAME DAY SERVICE
- NEW! TESTED! GUARANTEED!

SETS1E5, 165, 1T4, 3S4, 314, DA1,91. 111'91, 0E91, 111.92,
s, t 01 4 18;6. DAF9,;, DF9o, 111.101, 4 10

111,9

29

1A7CIT 7'6 25140'1'111 DI.92, 5,9 EL500 126 Is Ls I 7 6 10 3

11511T 73 30(.1 6 6 DI.94 6'9 111134 14 6 19 Ls) 9 - 11141 10 6

X501. 7 9 30C15 13:- DI.11.1 7,3 EMS° 83 i9 1.05 83 BF, 5 9

5'9 30(17
4.3 30C1s

161- D180
131 0167

5,9 EMS' 8,3
5/9 111184 69

PCT.', 14.8
I,I.L.,01115 6

T4 3- 30E5 15,6 1131,1 8/6 E1187 78 PENA4 8 6 v0,1 7 3

304 5'9. 30rli 12!9',EA F42 10/- E131 73 PEN:tat 14

V4 6/9 30E1.12 14/6 131191 2,3 88 PFI.20011 9 '4'1142 12 6

1'3111 6 . 30F1.14 14 '- EBC33 £E1'so7,40 8 - P1.30 9 9 'C1181 8 6

241: 7 6 301,1 6 6 EBC41 10'8 EZ41 8 - 9:3 CL82 7

;301,2 11,9 30LI5 131- EBF80 6/9 £200 4 8

11.5 ' 30L17 14,9 EBF89 8,3 ! EZ81 49
A516 2'9 30P4 131- ! ECC81 3,9 0232 89
AQ5 5 3 130P12 139 Ree8.2 49 (47,34 9,9

ATO 4,8 99P19 13/- ECC83 7/- RT41 15.6

BA, 4,6 30P1.1 12,9 ECC'85 519 liTal 9'9
BE, 49 30P1.1314;8 ECC80-1121- KTOO 169

13,16 8 6 301'1.14 ECF80 6i- LN329 14 6

C50 4'9 351.60T 81 EC1,82 6.- X78 17:6

CDtit: 22 36114 4 6 ECM.; 6'- Pal 10 -

FL, 9 - :1524(1T 5 - ECII42 12:9 PAW, 7-
F,23 13 91 120132 131 ECHO] 9 PC80 10.3

F25 12'6 607 9 - ECH" 8'3 PC" 10,3
00a3 .12 6 E,C11,84 7, 6 PC11,o 88
AC 1.015/6 EC' 80 -pen-8 -

1 1.81.A 10.3
P1,82 6 -
P1,s4 6 8
PL84 6 6
P1,500 13,-
P1.504 13'8
ItL508 23,8
11%184 7,6
ItX23 23:8I
1'132 10 -
1'1311 10:-
1'1'81 5'3
P182 5`3
P1-83 5 9
ItYas 6 9

3:1,(11.;i

1,5
"F89
'1.41
'LI I
;5%584,

'0101'I'll
1-,5

VP40
'"I19
7.77
A10,7

111,-1

8 9
6 9

12 -

20

5

4,6
7 6
5 9

15 6
7 -
4 6
3 8

' ECU., 9 PC900 8 P0800 7,8 0'127 2,6

61:(6311'''''' 63'66 11.117324t:

13'-12

6 EECFL37'"41

86
68'0 PPC.CC(.8854 6

P1601 7 6 115140
1110 68 AF115

76
3,-

X4 4 9 CCII35 13;6 EF39 48 , PCC88 9 - 1:20 12 - AF1D1 3 -
ax50T 5'9 CL)) 1816 EF4 I 1161 PCC89 9 6 51'21504 AF117 4,-

0E18 7,- 0731
!

8'9 Ergo 4'6 PCC159 9 9 12:6 117123 36
OP13 12 - D C39

45, 11)1F91
73 EF85
4;3 EF90

6.3 PCC80513
6,3 PCPS° 6

I.2., 13,- AF127
1'2G 12 0C2.;

36
5 -

2AT7 319 DA1,91; EF89 5:3 1 11CF82 6"8 1'47 13 6 01'44 2:6
12.41'0 4:9 DF33 7;9 EF91 21 PCF86 9 6 149 12 - 0c IA 2 8
12.41-7 4.9 DFOI 3;- EF183 5'9 PCF80013,6 171 4'9 01 71 2 6

2AX7 4,;91 DFOO 713 EF184 6;6 1 PCF801 8'9 1'191 12 6 (0 77 2.6

121(8(.T 7;3 1)1177 4'6 EF190 86 PCF802 9' 1'193 8'6 oi 2 8

91106017/8 11K32 7,6 EL33 9:9 PCF80513 6 125I 14:6 10 ! 28
0F2 13/8 DE91 5/9 EL34 9,8 1'C1,80611,3 1'301 10,6 111 1 0 2 6

OP:I 11/9 DE92 816 EL41 11 1'CF808 14'- 1'329 14:6101.2 2;6

01,4 191 DEM 7 3 EL84 4 9 PCI.82 7 3 1-801 19,6 01 "211 2 6

51.60T 5 - P1.33 5:- EL90 5.3 PCL83 12 - 6 6 4111711 48

READERS RADIO (P.E.)
85 TORQUAY GARDENS, REDBRIDGE, ILFORD,

ESSEX. Tel. 01-550 7441
Postage on I Vai, 9.1. extta. On 2 calves or more, postage 64. per

valve extra. Any Tared Insure4 against Damage in Transit 6,1. 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

with today's technology.
KONTAKT offers the following ad-
vantages: -
1. 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-
sinified contact greases and dirt.

3. Contains no silicone.
4. Contains a light lubricant in order

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.1 01-629 9556

for fast, easy,
reliable soldering
Contains 5 cores of non -corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux
required.

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Economically packed for

general electrical
and electronic
soldering. 75 ft.
18 gauge on
plastic reel.
Recommended
retail price 15/.

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin

t1content, low

ill
melting point.
60/40 alloy, 170 ft.
22 gauge on.4 plastic reel.
Recommended
retail price 1*

A RANGE OF
SOLDERS IN HANDY
DISPENSERS.

REF. ALLOY SWG

4A 60;40 18 3.-
Size5
(ill-ustra.
ted)

Savbit 18 3:-
MOM

15 60/40 22 4,-*
*Recommended Price

INVALUABLE FOR STRIPPING
FLEX. THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER
AND CUTTER, easily

,., adjustable for all
Astandard
diameters. Plastic

. covered handles
can also be used
as wire cutter.
Recommended
retail price 8/6

4 From Electrical and Hardware shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

If you're a telecommunications
man and match up

. to the qualifications below
cut yourself into a slice of_
Britain's future ,11014,

.......... ,..1 7 : 1 I ii, 4,

IBecome a Nei
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

...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 680,
marking your envelope 'Recruitment'

EMI NMI 1 11=1111 Mil M=I

Sending this coupon could be your first step to
a job that's growing in importance 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 not only highly
specialised technical skills but also a well developed
sense of responsibility, and candidates must be
prepared to undergo a rigorous selection process.
Those who succeed are assured a steadily developing
career of unusual interest and challenge. Starting
salary varies from £1044 (at 19) to £1373 (at 25 or
over): scale maximum £1590 (higher rates at
Heathrow). There is a good annual leave allowance
and a non-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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Practical Electronics Classified Advertisements
RATES: 1/6 per word (minimum 12 words). Box No. 1/6 extra. Advertisements must be prepaid and addressed to Classified

Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway 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 a "LEARNING" MACHINE-imagine
one of these in YOUR BACICROOM; 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 V- 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 operation,
30 output, new and boxed 72/A POST

PAID
SALOP ELECTRONICS Callers welcome
23 Wyle Cop
Shrewsbury, Shropshire S.A.E. for list.

GARRARD RECORD PLAYER UNITS
The Garrard 2025TC with (GCS36) Cart-
ridge for Stereo or Mono Records, corn-

plete with Plinth and Top Cover.

only C15 plus 10 6 post and packing
Also available: Garrard SP25 Mk. IIC with GIN3/1
Cartridge, L22. Garrard 3000 with GP104 Cartridge,
LIE. Also manufacturers of HI -F1 amplifiers and

car radios.
SUNDERLAND ELECTRICS LTD.

48 Princess S , Manch MI 6HR
Tel. 061.236 3652

MUSICAL MIRACLES! Drum, Cymbals, Wan -
Wail and Fuzz modules. New unique effects
units, )'env-ion, etc. Good waa-waa kits 45/-.
Famous "Mister Gassman" bass pedal unit.
Also bargan components list of reed switches,
etc. Send S.A.E. NOW! D.E.W. LTD., 254
Ringwood Road, Ferndown, Dorset.

ENAMELLED COPPER WIRE
S.W.G. Per ilb reel Per llb reel
18-22 11/3 18/5
23-30 11/9 MS
31-35 12/3 MS
38-40 15/- 24/-
41-44 17/9 DM

Orders despatched by return of post. Please
add 1/- per item 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.

MISCELLANEOUS (continued)

NOW FULL SIZE

18 ELEMENT TN AERIAL
TO GIVE BETTER PICTURES

4.9t1r1r1r17-ONLY 39/11 ,7.,,,
WHAT A FANTASTIC BUY, SAVEMONEY AND DO - IT - YOURSELF.
RECEIVES BBCI, BBC2 and ITV ON
UHF 625 CHANNELS, COLOUR AND
BLACK, WHITE.
Yes a full size IS element Aerial to give better and
clearer reception. Ideal for the Do -it -Yourself
person, easy to fit. Can be used inside or out.
Complete with bracket and instructions. Only 39 I I

+ 6,10 P.P. Money back guarantee.

IMPERIAL TRADING
Dept. P.E., 45 Arkwright St., Nottingham

TOP TRANSISTORS
ACY22 1/9 0072 1/9 2N2926 1/9
BFY51 1/9 0C200 1/9 2N3702 1/9
BFY52 1/9 0C201 1/9 2N3703 1/9
135Y27 1/9 OC202 1/9 2N3705 1/9
0C45 1/9 ZTX300 1/9 2N3706 1/9
0071 1/9 2N706 1/9 2N3708 1/9
All the above types are available at 16 for 21.
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 jointsaccurately. Model CN240 volts.
Special low price. Act Now, Only 29/11.
MONEY BACK GUARANTEE. P. & P.I/-

J. M. KING (K)
17 Buckridge, Portpool Lane, London, E.C.1

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.
Actually it's TWO KITS IN ONE because you get all
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE-
has obvious applications for HOUSE -TO -HOUSE
USE, SCHOOL PROJECTS. LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.

GET YOURS ! SEND 951- 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 S 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.

MISCELLANEOUS (continued)

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

Doncaster, Yorks.

COMPUTER PANELS AT BARGAIN PRICE.
Few hundred left at 5/- each. n 0(13 or
; ET875 + OAS1.. Useful length leads.

c.W.O.P. A! 1'. Rd each. Mail order only.
F. & H. GUY LTD., 80 High Street, Ware,
Herts.

CIRCUIT BOARD ETCHING KITS, full instruc-
t i, ins. 19 6d. c.W .0. ARVIN SERVICE
0M PA N A, 12 Cambridge Road, St. Albans,

I I ertz.

BUILD IT in a DEWBOX quality cabinet
21n x 2iin x any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now-right now.

SCRAP VALVES WANTED. Type T1'5-500,
'I' A6-800. TYR-1250A, TN -7-6000A, TYS-5-
3000, ESA1500, 161'13, BW1169, also similar
types. ELECTRONIC HEAT CO., 352

Lower Addiscombe Road, Croydon. Tel.
01-1154 7172.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/0 relays,
components, etc. Lower Heeding 236.

TINY TRANSISTOR MODULES, can be used
as multivibrators, bistables, monostables, code
practice oscillators, divide by two circuits, etc.
with a few additional components to decide
function. Full information with every module.
Price AL MICROTRON ICS, 70a Sydenhani
l'ark Road, London S.E.26.

PARAPHYSICAL LABORATORY, Downton,
Wilts, Fascinating international magazines.
S.A.E. for list. Parcel 20..

FOR SALE

ELECTRONIC ' ORGAN for sale. Solette
5 -octave, 13 stops. Built -In speakers. Excel-
lent condition. US. Can deliver. Box No.
32.

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

MORSE ME= ! !
FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Morn
within a month (normal progress to be expected).

Using scientifically prepared 3 -speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help It, It's as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.O.D. ring B.T.D. 01.880 2896
or mend 8d. stamp for explanatory booklet to:
OMR (Box 19), 46 GREEK LAKE, PURLEY SURREY

NEW CATALOGUE 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.

f;
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WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELIKITRONICS,
4 The Broadway, Hanwell. London. W.7.
01-567 5400/2971.

HIGHEST CASH PRICES for good quality
Tape Recorders. 9.30 to 5.00. Immediate
quotations. Tel. 01-472 2185.

TOP PRICES PAID
for new valves and components

Write:
KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

HI-FI EQUIPMENT

SHUREGOLDRING Cartridges. Post Free. G800,
M44/5/7 67.17.6. M3D 65.5.0. M44E 15.19.1.
M55E 19.19.6. M75E/2 616.10.0. Garrard
13P25/2 610.17.6. AP.75 616.11.6. P. & P. 7/6.
ULTIMATE ELECTRONICS, 38 Achilles
Road, London, N.W.B. Mail Order Only.

SERVICE SHEETS

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 2/-. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

LARGE SUPPLIER
OF

SERVICE SHEETS
T.V., 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.I I
MAIL ORDER ONLY

RADIO TELEVISION, \ rr 8,000 Models
JOHN GILBERT TELEVISION, lb 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.E.T. Home Study-Mech., Elec.,
Auto., Radio, TV, Draughts., Electronics,
Computers, Building, etc. Send for helpful
FREE book, B.I.E.T., Department 125K,
Aldermaston Court, Reading, RG7 4PF.

A.M.S.E. (Elea), City & Guilds; R.T.E.B.
Cert., Radio Amateurs' Cert., etc., on "Satis-
faction or Refund" terms. Wide range of
courses in Elec. Engineering, Design, Instal-
lation, Repairs, Refrigeration, Electronics,
Radio and TV., etc. Send for full details and
illustrated book - FREE. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, Dept. 124K Aldermaston Court,
Reading, RG7 4PF.

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.56I),
Intertext House, London, S.W.8, or phone
01-720 1983.

RECEIVERS AND COMPONENTS

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) II/. ea.
Waa-Waa pedal Vol. 4 No. 7 1/9 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 E
Sandwich, Kent. Tel. 2517

DRY REED INSERTS

Overall length 1.85 (Body length 1.1').
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 1216d. per
doz.; 75'.. per 100; 127.10.0 per 1,000; 1150 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
90:42 Portland Road, Worthing, Susses 0903 34897

NEW MODEL V.H.F. KIT MK2
Our latest Kit, improved design and performance plus
extra Amplifier Stage, receives Aircraft. 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, complete with easy to follow instructions and
built in Jack Socket for use with Earphones or Amplifier.

Only 68/.. P. & P. Free U.K. only
Postal Orders, Cheques to:

Dept. P.E.
Galleon Trading Co., 25 Avelon Road,

Romford, Essex

RECEIVERS AND COMPONENTS
(continued)

FL L E 1_
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. S.A.E. for list, including
this month's projects.

MICROBOARD'Hust 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.

ALBOL ELECTRONIC &
MECHANICAL PRODUCTS LTD.

2 Vine Lane, Tooley Street
London, S.E.1 Tel. 01-407 4214

FULL SPECIFICATION COMPONENTS
Electrolytics 50 of at 50 volts 16 each.
Plessey SL403A I.C. amplifier 44,- each.
Plessey SL702C op. amplifiers ill- each.
2N17Il silicon planar transistors 5/6 each.
2N706 31-; 2N1305 3/3; BC108 2/3;
2'- p. & p. on orders under t2. Catalogue 1

SPECIALIST ELECTRONICS CO.
26 York Road, Crosby, Liverpool L23 STS

MULLARD CR25 RESISTORS. o .

11!", 2 :) 7111111 each. 47 0-1M U. P. a'I'. I .. It ELECTIWN I 1.T11.,
Cranky ;ardmis, MUsWell Hill, N.10.

SITUATIONS VACANT

Established 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND

ELECTRONIC ENGINEERING
First-class opportunities in Radio and Electronics await the I C S trained man.
Let I C S train YOU for a well -paid post in this expanding field.
ICS coursed offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,etc.
Expert coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.C. & G. ELECTRONIC SERVICING.
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS' EXAMINATION.
RADIO OPERATOR CERTIFICATES.

Examination Students coached until successful.
NEW SELF -BUILD RADIO AND ELECTRONIC COURSESBuild your own 5 -valve receiver, transistor portable, signal generator andmulti -meter. All under expert guidance.
POST THIS COUPON TODAY and find out how I C S can help YOU in yourcareer. Full details of I C S courses in Radio, Television and Electronics will besent to you by return mail.
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

A WHOLE WORLD
OF KNOWLEDGE

AWAITS YOU!

International Correspondence Schools 7
I (Dept. 152), lntertext House, Stewarts Road,

I
London, S.W.8

I NAME
IBlock Capitals Please

I ADDRESS I
I

I

I
I

L_
AGE OCCUPATION 12 70I

Practical Electronics December 1970 1013



RECEIVERS AND COMPONENTS
(continued)

POLYSTYRENE CAPACITORS. 125 or 350V, 150,
180, 330, 300, 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, 001, 0.012, 0015; Paper 100V, 100,
1,000, 2,000, 5,000. 8/- doz. Poet 1/6.
COMPUTER PANELS. 5-BC108 diodes at- ea. 4 for
10/-. Post 1/6.8.0076 or 0072 or 0C42, 8-0A10, 7/8.
8-0043 or OET875, 24 0A81, 7/6.8-00170 diodes,
etc., 7/8. 2-0C170, 2 GET875 or 4 MDS34,5-1001dFD
12V electralytics, pot core, etc., 6/-. 10-BSX26.
550MEG silicon npn diodes, etc., 7/6.
MIXED TRANSISTORS ON PANELS. 50 for 12/8.
100 for 20/-. Panels with capacitors, resistors.
diodes, 6 for 5/.. Air spaced trimmers, 25 and 1000,,
2/-. Ceramic 40, 60, 1250,, 6d.
SEL. REIMER AID VARIABLE RESISTOR in

at case. Input 15V, output 0-12V at lamp Bi-.
MIDGET RELAYS :in x Min x fin, weigh }oz.
D.P.D.T. carry tamp at 28V, 700 ohm coil, 10/6.
With base, 12/6 Post free.
Y.C. METERS tin and 20n. 3 assorted for 21/-.
M.C. Phones and mike, 45ohm, 12/6. P. & P. 2i -

anima 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 BOXED, TESTED & GUARANTEED

EBE80
EBEI19
ECC82
ECL80
EF80
EFS5
EY86
EZ40
EBC4 I

3/-
3/6
3/-
3/-
1/6
3/-
4/-
4/6
4/6

PCC84
PCF80
PCF82
PCL82
PCL83
PL36
PLO!
PL83
PY33

3/-
3/-
3/6
4/-
4/-
Si-
4/-
4/-
5/-

PY81
PY82
PY800
PY801
U19 I
30F5
30P12
30C15
50CD6G

POST, ONE VALVE 9d. TWO TO SIX 6d.
OVER SIX POST PAID.

3/6
3/-
3/6
3/6
4/6
2/6
4/6
5/-
7/6

DECKS. Garrard TA Mk 11 less cartridge.
15. 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 25320 1/- each,
10/- doz. Baby alarm/intercom, 57/- each.
C.W.O. Decks carriage included otherwise
P. & P. 1/6 In minimum 1/6. ELECTRONIC
SERVICES (CRANLEIGH), Mounthill, Ew-
hurst, Surrey.

SUB -MINIATURE RESISTORS
SMALLER THAN A MATCH HEAD!

Microhm iath 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

17/6

data:

N5709A Type 709 Op. Amp.
31/610/-

PA234 I W Audio Amplifier
PA237 2W Audio Amplifier
SL402A 2W Audio Amplifier .. 35/-
D40CI 4W Darlington Amplifier .. 13/6
MEL I I Photo Darlington Amplifier 9/6
Connectors for D.I.L. i.c.'s 6/ -

Transistors:
2N5I72 1/9 BFX86 6/-
M E04 I 2 .. 3/9 1110124 12/-
2N4059 .. 3/6 2N3055 14/-
RCA40583 Trigger Diode .. 5/3

Silicon Rectifiers:
I A I N4000 Series

50V .. I/5 400V
100V .. I/6 600V .. 2/4
200V .. I/9 800V .. 2/10

1,000V 3/4
I .5A PL4000 Series

200V .. 2/3 400V 2/6

Bridge Rectifiers:
I A 50V .. 7/6 I A 200V 8/-

2A 400V 12/6

JEF ELECTRONICS (P.E.I2)
York House, II York Drive, Grappenhall
Warrington, Lanes. Mail Order Only
C.W.O. P. & P. 1/- per order. Overseas 7/6.

Money back if not satisfied.

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV components, speakers and
cabinets. Computer panels-long leads, Not
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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RECEIVERS AND COMPONENTS
(continued)

LOGIC I.Cs from 2/6 each. Transistors similar
2N706 6/6 day. Recovered from computers,
all good. Computer Boards with 10 transistors,
20 diodes; zeners, resistors, capacitors, triffipots,
etc., 3/6 each, 5 for 14/-, 25 for 12.5. Post
paid. S.A.E. list, data. PAWSON, 114
South Street, Armodale, W. Lothian.

SILICON RECTIFIERS 800PIV 500mA, 2/8;
24/- doz.; 400PIV 500mA 1/-. 0.15F 500V
d.c., 300V a.c. Dubillier 'Capacitors, 6/- doz.,
42/- per 100. 400-200-50-16nF 300V, 8/ -

each, 13 doz. Acos GP91-3SC, 18/, or 15/ -
each in doz. Stereo GP -93-1, 24/8. Co -ax
sockets on Isolation panel, 1/3, 12/- doz., 14
per 100. Jack plugs standard, 1/9, 3.5mm
1/3, 12/- doz., S4 per 100. Jack plugs standard,
1/9, 3.5mm 1/3, 12/- doz., P. & P. 2/-. per
order. M. DZIUBAS, 158 Bradshawgate,
Bolton, Lancs.

BRAND NEW ELECTROLVTICS 15/16V
0.5, 1, 2, 5, 10, 20, 30, 40, 50, 100mF, 9d.
E12 series 5% resistors, Carbon Film INV
10 to IMO, 1-Sd. Wirewound 5W 150
to 15K0, 10d. Postage 1/-. The C.R. SUPPLY
CO., 127, ( hesterileld Rd., Sheffield, 88 ORN.

NIGH EST GAIN low -noise npn, BC169C, hfe=
450-900, mint, branded, 4 for 10/-, U.K. post
paid. List 8d. AMATRONIX LTD., 396
Selsdon Road, South Croydon, Surrey,
CR2 ODE.

AERIALS

NEW... //r
'N 11,sk;

ELECTRICAL e
SAVE MONEY, DO YOUR

CIRCUIT
TER

X91 y,
TIE

OWN REPAIRS
SIMPLE TO USE

ONLY A must for the Do -It -Yourself end
Professionals. Tests radios, tele-
visions and electrical wiring, and
most components Including motors,
transformers, diodes, fuses, valve
filaments and mane others. Com-
plete with instructions, free

batteries, and of course our money back
guarantee. Send now for immediate

delivery.

9/11
+ 27 PP

2 for 21/6
Post Paid

IMPERIAL TRADING
Dept. P.E., 45 Arkwright St., Nottingham

LADDERS

VARNISHED TIMBER from manufacturer.
Lowest prices all where: 15 ift. ext., £5.10;
17ft. ext., 15.15; 20ft. ext., 15.5; 21 ift. ext.,
S7; 24 ift. ext., 18.1; 29ft. ext., 19.5; 31 ft.
ext., 111.2.6; 36ft., triple ext 814.10. Carr.
13/6. Free Lists Also aluminium ext. and
loft ladders. Callers welcome. Dept. PEE,
HOME SALES, Baldwin. Road, Stourport,
Worcs. Tel. Stourport 2574.

ELECTRICAL

240 voii

t.t.toR
ICIT1

moo-%
BEST EVER 200;240 VOLT" MAINS"

SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk. I2D 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
FI 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.O.D. with
pleasure, refund guarantee. Please send S.A.E.
for illustrated details.

Dept. PE, STANFORD ELECTRONICS
Rear Derby Road, North Promenade

Blackpool, Lancashire

BOOKS AND PUBLICATIONS

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 79/6d -- 5/6d P. & P. direct to

Functional Publication Services Ltd.
29 Denmark Street, Wokingham, Berks.

(Normal price to be LS.Ss.)

AUDIO EFFECTS
5 SHAW LANE, HALIFAX, YORKS.

Buy with confidence and obtain the right results.
Refunds without question if any of our products
fall to give 100°c satisfaction.

AMATEUR BANDS ALL TRANSISTOR
SUPERHET RECEIVER HIT. No fuse. no drilling.
Just fit the components on our printed circuit. slow
Motion tuning. Simple IF alignment. Perspex front
panel. Push pull AF amp drives rose 8 -15 ohm
speaker. Amp can be used separately. Designed to
accept a BFO signal. Uses Denco plug in coils

2T. 0.5 to 1.54 Mhz 3T. 1.67 to 5.3 Mhz
4T. 5.0 to 15 Mhz 5T. 10-5 to 31.5 Mhz
Range 3T normally supplied with kit. Una 9 Volt
battery. Easy step by step Instructions. Complete
Kit. 1/18.19.8 plus 5/6 P.P. lz Ins. Extra ranges
12/. per range.
POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but lull 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 lighting, fires, motors,
drills, etc. Complete with box, power socket,
cables, etc. In kit form with easy to follow instruc-
tions USA Ready built 19.4.8 plus 5i6 P. P. & Ins.

REVERBERATION AMPLIFIER. Self contained
transistorised, battery operated. An entirely
different approach to sound reproduction.
Normally, sound reproduction from a single source,
has a fiat one dimensional effect. With this unit,
proper sound delay through reverberation, tones, are
created with  truly third dimension for concert
hall originality. Two controls adjust volume and
reverberation. Simply plug microphone, guitar,
etc., in, and the output into your amplifier. Supplied
In a beautiful walnut cabinet 7jin 3in Olin.
1110.4.0, P. P. & Ins. 6/-.
VOX SWITCH. 'This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, it switches. High and medium Imp.
inputs. AF take off point. Drives your 12 volt
relay. In kit form with full instructions
Ready built, tested and guaranteed. 68/6 post paid.

METRONOME UNIT. Variable beat. Listen while
you play and keep in time. Emily built, pocket
size with personal mini earphone. In kit form 87/4,
post paid. Ready built in an attractive polythene
case, 87/8 post paid.
MORSE OSCILLATOR. PC board, transistors, high
stab. components, battery carrier, ear piece. Adjust-
able tone. Just attach your key. Drive. phones or
weaker. Is kit form 17/6 post paid. Ready built
in similar case se above 27/6 poet paid.

STRAIGHT PROM THE PRESS. Latest Mulled
manual: Audio Amps, FM tuners, Stereo decoder,
Receiver circuits, HI FI, Tape, etc., etc. $216 post
paid.
TEXAS TRANSISTORS. Complementary symmetry.
Driver, NPN, PNP output. The set of three
ONLY 6/6 post paid.
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BRAND NEW FULLY GUARANTEED TRANSISTORS
SE" NEW LIST  NEW PRICESFOR

IN4001 1 8 AAZI2 41- BPYI0 19'6
1764002 1 8 AAZ13 2/8 88X20 3 6
1514003 2 - AAZI7 2/- BOX21 4
1514004 2,- AC126 5/- 118X76 3

-1N40052/6 AC127 6/- B8Y27 4
1N4006 8/- ACI27Z 10/- BSY28 5-184007 4/- AC128 5/- B8Y29 5
1764009 1/6 AC153 4/- 1181.50 5 -

1N4148 1/9 AC154 8/- B8Y5320210 12/6 AC169 31- B8Y66 520240 49/6 AC176 5/- B8Y67 5 -20301 4/- AC187 6/- B8Y95A 4/822302 4/6 AC188 8/- 1381(96
2G303 5/- ACY17 BY100 3/620308 6;- ACY18 4/- BY103 4/620308 6/- ACY19 5/- BY126 8/-20309 6/- ACY20 41- 81127 4/-20371 4/8 ACY21 4/6 BYZIO 8/-20374. 5/6 ACY'22 8/6 BYZII 7;-
20381 6/- ACY28 8/6 BYZI2 8.-20382 6/- ACY34 4/- BYZ13 4
20383 bl- ACY36 51- BYZIS 20
28404 4/6 ACY39 11/- BYZIO 12 8
251696 3/- ACY40 8/- GET102
2N697 3/6 A13140 10/- OET103 4 8
251698 8/6 AD149 10/- MPF102 8 8
251706 2/- AD161 7/6 MPF103 7

216 AD162 7/6 MPFI04 7 8
2N707 9/6 AF102 12/8 MPF105 8
251708 3/- AF114 6/6 0A5 3

4/6 AF115 6/- 0A7
2N916 4/6 AFl16 6/6 0A9 2i -2N918 7/6 AF117 5/- 0A10 5/-28919 4/- AF118 18/6 0A47 2/-2N920 5/- AF124 6/- 0A70 2/-
251922 8/6 AF125 5/- 0A71 2/-
251930 6/- AFI26 4/- 0A73 21-
2511131 6/- AF127 4/- 0A74
2N1132 6/- AF139 6/- 0A79
2N1303 4/6 AF178 9/6 0A81
2511304 5/- AFI81 8/6 0A85 2 8
2761305 6/- AF186 8/- 0A86 4

5/- AF239 8/- 0A90 2
5/- AFY19 32/6 0A81 1,6

2511308 AFZ11 12/6 0A95 1/6
2511309 5/- AF212 16/- 0A200 116
2511613 4/6 A8Y26 5/- 0A202
2N2147 15/- A81(27 7/6 0)010 5

18/6 A8Y28 5/- 0A211 7 8
2512287 25/- A8Y29 6/- OAZ225 7.8
2N2646 10/8 A8Y67 9/6 0A2226 7/6
2N2904 6/- A8Z21 816 OAZ229 9,6
282905 7/6 AUYIO OAZ231 916
2512925 4/- B3M 19/6 0A2234 7/6
282926 2/6 BA110 6/- 0)12238 9-6
2513011 15/- BAY31 2/- 0C16 8/6
2N3053 5/- BC107 2/6 0C19 716
283054 10/- BC108 2/6 0C20 19,6
2513055 15/- BC109 2/6 0122 9/6
2N3702 2/6 BC113 13/- 0023 10/-
2513703 2/6 Bent 8/- 04224 10/-283704 8/6 BC118 7/6 0C95 7/8
2N3705 3/6 BC134 7/6 00726 5/-
2N3707 3/- BCI35 6/- 0C28 12//6-
2N3709 2/6 BC136 7/- 0029 12/8
283710 2/6 BC137 8/- 0035 10/-
2/43711 2/8 BC138 8/- 0C36 12/6
2N3730 10/- BCY30 5/6 0C41 5/-
2513731 12/6 BCY3I 6/- 0C42 6/-
/2N 3794 2/6 BCY32 10/- 0(243 8i -2N3819 7/- BCY33 4/- 0C44 4/-263820 17/6 BCY34 5/- 0C45 8/6
2N3823 17/6 BCY38 6/- 0046 5/6
2514058 3/6 BCY39 9/6 0070
2514061 3/- BCY40 8/6 0171 3-
'2N4286 3/- BCY42 5/- OCT! 5, -
2N4288 BCY43 5/- 0073
2N4289 8/6 BCY70 4/- 0074 6

3/- BCZI1 7/6 0075 5, -
2N4291 3/- BC147 8/9 0076

3/- BC148 2/9 0177 8 -
40361 11/- BC149 4/- 04278 V-
40362 12/- BFI52 6/- 0081 5
28001 10/- BF194 3/6 0081D 4 -
28002 10/6 BFI95 8/- CC82 5 -
28003 9/6 BDI24 12/6 0083 5 -
28004 9/6 BEN3000 0084 S -
28005 14/- BF115 5/- 00192 10 -
28012 251- BF154 8/- 0C123 10 -
28013 20/- BF158 6/- 01139 5
28017 15/- BF159 12/- 042140 7 6
28034 12/6 BFI63 8/- 0C141 15 -
28036 335/- BF167 5/- 042169 4 -
20320 9/- BF173 6/- 00170 5 -
.28321 6/- BF180 7/6 0C171 6 -
28322 7/6 BF181 7/6 0C200 7
28323 10/- BFX30 6/- 042201 9 6
28324 12/6 BFX88 6/- 0C202 12,6
28512 9/6 BFY20 12/6 OC203 7,8
28701 8/6 BFY50 4/6 0(2204 8/-
28702 11/- BFY51 4/- 042205 1218
28731 8/6 BFYS2 4/8 01206 15'-
28732 8/6 BFY53 3/6 01207 15 -
28733 9/8 BFY64 8/6 OCP71 19,6
AA178 8/6 BLY10 20/- ORPI2 111-
AAY12 5 - BLY11 22 8 ORP60 8 -

INTEGRATED CIRCUITS
Type
U1-914
U 1923
SL403A
MC1303
MC1304
P A246

I 12+ 25+ 100+500+
9/9 91- 8/- 7/3 6/6

12/6 11/9 I I /- 10/- 9/3
42/6 411- 40/- 37/6 35/-
52/6 481 45/- 40/- 35/-
55/- 50/- 47/6 42/6 37/6
52/6 461- 45/- 40/- 35/-

2N 3055 15/ -
Mallard 115 watt

Silicon Power
25 + 13/-

100 + 11/-

N2926 2,6
NPN Planar
All Colours
25 + 1/8

100 + 1/6

AF139 6
Siemens V.H.F.

25 + 5/3
100 + 4/6
500 + 3/9

013170 5/
25 + 4/3

100 + 3/6

0C171 6/-
25 + 5/3

100 + 4/6

BY 127 4/ -
Mallard 1000v
I amp Plastic

25 + 3/3
100 + 3/-

BT102 50OR 15, -
Mallard Thyristor

500 p.i.v. 6-5a
25 + 12/6

100 + 11/-

0A200/0A202
1,9

SILICON Diodes
25 + 1/6

100 + 1/3
500 + 1/1

0C42 6/-
Mullard

25 + 5/3
100 + 4/9
500 + 4/3

0C45 3'6
Mallard

25 + 3/-
100 + 2/6
500 + 2/-

0075 5
Mallard

25 + 4/3
100 + 3/6
500 + 3/-

0C20 19/6
Mallard 100v
25 + 15/9

100 + 14/6
500 + 13/3

IN4004/5 2/6
400-600v I amp

25 + 2/-
100 + 1/9
500 + 1/6

IN4006/7 3/-
800-1000v I amp

25 + 2/10
100 + 2/6
500 + 2/3

2N3819 7/ -
Texas F.E.T.

25 + 6/-
100 + 5/3
500 + 4/9

2N2646 10/6
Motorola

U nijunction
25 + 8/9

100 + 7/6
500 + 6/9

AF186 8
Mullard V.H.F.

25 + 7/-
100 + 6/-
500 + 5/-

BY126
Mallard 800v
I amp Plastic

25 + 2/6
100 + 2/3

Mullard 6a 200v
25 + 3/6

100 + 3/2
500 + 2/10

BC107/8,9 2/6 ea.
I.T.T. Planars

25 + 2/3
100 + 2/-
500 + 1/9

OCP71 19,6
Mallard Photo

25 + 17/3
100 + 14/9
500 + 13,6

0C28 12/6
Mullard Power

25 + 11/-
+ 10/-

500 + 6/6

0071 3'-
Mullard

25 + 2/3
100 + 2/-
500 + 1/9

BCY34 5
Mallard

25 + 4/3
100 + 3/9
500 + 3/6

1N4001,2,3 1,6
1 amp 100-300v'

25 + 1'4
100 + 1/2
500 + 1/-

ZENER
DIODES

400 MW 5%
BZY88 Range
All Voltages
3.3v -33v 3/6
25 + 2/9

100 + 2/-
500 + 1/9

1000 + 1/7
any one type

0C139 5/-
Mullard

25 + 4/-
100 + 3/3
500 + 3 -

0C140
Mallard

25 + 6/-
100 + 5/-
500 + 4/ -

PLEASE NOTE MINIMUM ORDER SHOULD BE 10/ -
Quantity p ices 100+ Phan* (01) 723 1 NEW AUTUMN LIST, NEW

0401 Ex. 4. All listed devices are from I IDITESVIUS,
ND 'FOR FREE COPYTODAY.

NEW PRICES. ASK FOR
stock at time of going to press. Pleascl.SDiscounts 10% on 12 + anyadd 1/6 post packing to your order. one type. 15% on 25 + any one type.nyiS IMO 303 EDGWARE ROAD

LONDON,,:11)72310W3.82

OPEN MON-SAT 9an-6prn MRS 9amIpin

who wants aCR,0004-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 fourweeks. Unlike Computer Programming, no special
educational qualifications and no maths required. Justyou 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 alot to employers.
Telephone: (01) 437 9906 NOW!
Or post the coupon today for full details FREE and without
obligation.

London Computer Operators Training Centre,
629,Oxford House, 9/15 Oxford Street, London W.1.
Telephone : (01) 437 9906.
127/131 The Piazza, Dept. 829, Piccadilly Plaza, Manchester 1.
Telephone : (061) 236 2935.
Please send me your free illustrated brochure on exclusive
Eduputer "hands on" training for computer operating.

Name

Address

Tel.:
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G. F. MILWARD MAIL ORDERS: DRAYTON BASSETT, TAMWORTH, STAFFS.

ELECTRONIC COMPONENTS
Wholesale/Retail: 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

RESISTORS: TRANSISTORS:
Carbon 1/1W .. 100 10/- P.N.P. Untested. 50 10/.

#/3W 100 10/-
50 10/-

Wirewound, Multitapped 10 10/- Light sensitive (0CP71) 5 10/-

1-3W .. 20 10/- Light sensitive diodes 10 10/-

5-7W 15 10/- 0C44 Mullard. 1st grade 4 10/.

10 10/- 0C45 Mullard. 1st grade 4 10/-

PAPER CONDENSERS:
0C22 Mullard. 1st grade 2 10/.

TV types, 500V .. 50 10/- 0C25 Mullard. 1st grade 2 10/-

Miniature 100 10/- 2N378
4 10/-

ELECTROLYTIC CONDENSERS:
Mains radio/TV types
Transistor types ..
Mixed high/low voltage ..

POLYSTYRENE CONDENSERS ..

MULLARD POLYESTER CONDENSERS

10
20
15

100
50

10/-
10/-
10/-
10/.
10/-

ASY22
BY127 Rectifiers
1 N4007 Rectifiers
STC3/4 200V .,
Unmarked 200V
Diodes. 0A81

WIRE:

5
4

4

6
10
40

10/-
10/-
10/.
10/-
10/-
10/ -

SILVER MICA .. 100 10/- Solid core, insulated .. yards 100 10/ -

WIRE -WOUND PRE-SET SLIDERS .. 15 10/- Stranded core, insulated yards 50 10/ -

VOLUME CONTROLS: Double, Mixed ..

NUTS AND BOLTS: Mixed lengths/types
8 B.A. ..

5

100

10/-

10/.

SOLAR CELLS:
Selenium, large.

small.

2
3

10/-
10/ -

6 B.A. 100 10/- COAX

4 B.A. .. 100 10/-
Semi air spaced 15 yards .. .. 10/-

100 10/-
CRYSTAL TAPE' RECORDER MIKES 1 10/-

EARPIECES
METAL SPEAKER GRILLES: 71in 31in 6 10/- No plug .. .. 6 10/.

V.H.F./F.M. TUNERS: Need ECC85 2 10/- With 2.5mm plug .. .. 4 10/-

VEROBOARD: Cutter + 5 21in 1in Bds. .. 10/- With 3.5mm plug .. .. .. .. .. 4 10/.

FREE! FREE! FREE! ONE PACK EXTRA INCLUDED FREE WITH ORDERS VALUE IS. THREE PACKS EXTRA FOR £10 ORDERS.

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 2/

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v. 12v,
lEly (single output) 39;6 each. P. & P. 1'9.
9v + 9v; 6v + 6v; or 4,;, + 4Iv (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 100^0 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

AG LE

Electronicsagle St.

PSWICH 58075

TELERADIO ELECTRONICS
JOIN THE FASCINATING HOBBY OF

RADIO CONTROL. BUILD A SINGLE
CHANNEL SYSTEM FOR ABOUT 112
OR A SOPHISTICATED PROPORTIONAL

SYSTEM FOR 180
Detailsfrom thespecialists: TELERADIO CO. (P.E.)

325-7 FORE STREET, EDMONTON, N.9

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

LEARN HOW COMPUTERS WORK WITH COMPUKIT

1.> I> 1

gik.t)

114 (ii70/7711 .3" IA

Compukit I is a practical do-it-
yourself teaching aid designed to
remove the mystery from digital
computers, logic and Boolean algebra.
"Cheap, Quick and Clean . . . and,
clear winner on all counts" says the
Times ,,Educational Supplement.
Accompanied by easy - to - follow
instruction book.

Ideal as a gift to amateurs, intelligent teenagers, teachers, etc.
Unassembled kit, complete, Type CK I/U 410.10.0 (P. & P. 6/-).

Assembled, fully tested, ready to use, Type CK I/A £13.5.0 (P. & P. 6/ -).

Also available Compukit I
Deluxe Model and Compukit 2 I.C.

Patch board.
Cash with order, or further information, from

LIMROSE ELECTRONICS (PE), Lymm, Cheshire
Latest catalogue I/ -
with enclosure plan.

Bensham Manor Road Passage, Thornton Heath, Surrey. 01.684-1665

BAKER 12in. MAJOR E9
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 ohms.

Major Module 30-17,000 cps with
tweeter, crossover, baffle 4.I I in n

9 and instructions.   vv

Raker Reprodui I
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In just 2 minutes,find out how
you can qualify for promotion
or a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has
successfully trained thousands of men at home - equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.E.T. Home Study Course gets results fast -
makes learning easier and something you look forward to. There are
no books to buy and you can pay -as -you -learn on 'SATISFACTION
- OR REFUND OF FEE' terms. If you'd like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.
No obligation.

WHICH SUBJECT WOULD INTEREST YOU?
Mechanical
.A.M.S.E. M..
Inst.Inst. of Eogi,:
Mechanical Eng.
Maintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
A.M.I.E.D.
Den. Draughtsmanship
Die & Press Tools
Eke. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E. (Eke.)
C. & G. Elec. Eng.
General Eke. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics.
Electronic Eng.

Radio& Telecomms.
C. & G. Telecomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics (with kit)

Auto & Aero
A.M.I.M.I.
MAA IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
Gen. Acro Eng.

Management &
Production

Computer l'rogramming
Inst. of Marketing
A.C.W.A.
Works Management
Work Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials Handling
Operational Research
Metrication

Constructional
A.M.S.E. (Civ.)
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
eating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
C.E.I.
Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
English
Chemistry
General Science
Geology
Physics
Mathematics
Technical Drawing
French
German
Russian
Spanish
Biology
B.1.E.T. and its
associated schools
have recorded well
aver 10,000 G.G.E.
successes at '0' and
'A' level.
WE COVER A WIDE
RANGE OF TECHNICAL.
AND PROFESSIONAL
EXAMINATIONS.

Over 3.000 of our Students
have obtained City &Guilds
Certificates. Thousands of
other exam successes.

(Write if you prefer not to cut this page)

BIET

THEY DID IT-SO COULD YOU
"My income has almost trebled ... my life is
fuller and happier." - Case History G/321.

"In addition to having my salary doubled,
my future is assured." - Case History H/493.

"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.

FIND OUT FOR YOURSELF
These letter,, - 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-hov,
employers seek. There's no surer way of
getting ahead or of opening up new oppor-
tunities for yourself. It will cost you a stamp
to find out how we can help you.

free/
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.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you .. . but
it could be the best thing you ever did.

BRITISH INSTITUTE Of

ENGINEERING TECHNOLOGY

Dept D256, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY
mi um mos ME MN ME 1111 1111

l'o: B.I.E.T., Dept D256, Aldermaston Court, Reading RG7 4PF'
I'lease send me book and details of your Courses in

Name Age
Address

Occupation

I

B.I.ET- IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE
Published approximately on the 15th of each month by IPC Magazines Ltd., Fleetway House, Farringdon Street, London. E,C.4. Printed iu England by Chapel River Press,Andover, Hants. Sole Agents for Australia and New Zealand-Gordon & Botch (Afsia) Ltd. : South Africa-Central News Agency Ltd. : Rhodesia and Zambia-Kingston Ltd.East Africa-Stationery and Office Supplies Ltd. Subscription Rate (including postage) : For one year to any part of the world £2 5s. Od (C225).
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out orotherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that It shall not be lent, resold or hired out or otherwise disposed of in itmutilated condition or in any unauthorised cover by way of Trade. or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



HENRY'S RADIO LTD MAIL ORDER AND INDUSTRIAL SALES DEPT 303. EDGWARE ROAD LONDON W2 01 723 1008 9

 ELECTRONIC COMPONENTS AND EQUIPMENT
 ELECTRONIC ORGANS, PUBLIC ADDRESS

AUDIO AND TEST GEAR DISCOTHEQUE EQUIPMENT

356 EDGWARE ROAD LONDON W 2 309 EDGWARE ROAD LONDON W 2

TEL 01 402 4736 TEL 01 723 6963

 HIGH FIDELITY SALES
AND DEMONSTRATIONS
354, EDGWARE ROAD LONDON W 2
TEL 01 402 5854

OPEN MONDAY TO SATURDAY 9AM TO 6PM THURS 9AM TO 1PM. OPEN ALL DAY SATURDAY

COMPLETE STEREO SYSTEM FOR L39.10.0
HENELEC 5-5 STEREO AMPLIFIER. Inputs for ceramic cartridge, AUX/Tuner.
Output for B to 15 ohms speakers. Silver with black and wood
finish. British made. Size 12fin 3iin 6)/n. Fitted headphone

socket.Complete system comprises 5-5 amplifier, G d 3000 or model 50 with
9TAHC diamond cartridge. Pair E.M.I. IOW speakers, twin tweeters and
crossover with polished wood cabinets Illin I lin 7in. Also plinth
and cover.  Complete stereo system (Rec.

Price L50), (39.10.0, p.n. 20/-.
 Amplifier only, LI3.19.6, p.p. 7/6.
 TEI035 recommended stereo

phones, 39/6.
UNBEATABLE VALUE!!

BUILD THIS VHF FM TUNER
S MULLARD TRANSISTORS 300kc/s BAND-
WIDTH. PRINTED CIRCUIT, HIGH FIDELITY
REPRODUCTION. MONO AND STEREO. A
popular VHF FM Tuner for quality and -eception
of mono and stereo. There is no douot about it
-VHF FM gives the REAL sound. All parts
sold separately.
PARTS TOTAL COST DECODER L5.I9.6
(6.19.6. P.P. 3/6. (FOR STEREO)
ASK FOR BROCHURE P.P. 3/-.
No. 3.

New printed circuit design with BUILD
full power output. Fully tuneable
on both MW/LW bands. 7 YOURSELF
Mullard transistors. Fitted Sin A
speaker. Room filling power.
Easy to build with terrific results. QUALITY
Two colour leathercloth cabinet RADIO
with silvered front. All local and
continental stations. Complete
detailed instructions.
Total cost (6.19.6, P.p. 6/6. Ask for Leaflet No. I.

SINCLAIR
EQUIPMENT
SPECIAL OFFER 2 of Z30. stereo 60, PZ5 (usually MAO/ £19

or with PZ6 in place of PZ5 131

Z30 75)- each, stereo 60 LI1.10.0, PZ5 79/6
PZ6 16.19.6. ZS0 PZ8 15.19.6.

WHEN IN LONDON visit the NEW DISCOCENTRE at "354" and
COMPONENT SHOP at "356" Edgware Road, W.2

TEST EQUIPMENT FOR YOUR HOME
AFIOS 50kV multimeter (Illus.),

price (8.10.0, p.p. 3/6; leather
case, 28/6.

200H 20k/V rnultirneter, price
(3.17.6, P.P. 3/-: case, 12/6.

TE2OD R.F. Generator (Illus.), price
7/6.

7E22.. Matching Audio Generator,
price 117, D.P. 7/6.

TE6S Valve Voltmeter, price
/17.10.0, D.P. 7/6.

Full details and complete range in
catalogue.

-411=ffait-
aiiimpotate

SLIM POCKET TEST GEAR
 SIGNAL INJECTOR 35/, P.p. 1,6
 SIGNAL TRACER 29/6, p.p. I 6

NEW
WORLD'S LOWEST COST STEREO MAG-
NETIC CARTRIDGE 0/P 7mV. 20 c/s-20 Kc/s.
Diamond Stylus. Fits most decks. Recommended
for quality and performance. Model 940. Price 79/6.

HI -F/ equipment to suit EVERY POCATI

FREE -NO. 16)17 ON
STOCK LIST

REQUEST
BEST VALUE IN U.K.

Choose from 100 complete stereo systems-
Complete range of individual' units also in
stock. Demonstrations all day. Visit
the New Hi-Fi Store.

100 STEREO SYSTEMS

LOW CASH AND CREDIT/HP PRICES
(Credit terms from L30 purchase-callers only)

HENRY'S LATEST CATALOGUE
New print. Now 350 pages. 6th impression.

* COMPONENTS, TEST GEAR
* EQUIPMENT, MODULES
* SPECIAL OFFERS, ETC.
Everything for the constructor
Complete with 10/- value discount voucher for use
with purchase. Price 7/6, p.p. 2/ -

WHY NOT SEND AWAY TODAY?
New 8 -page Semiconductor List free No. 36 new ranges and a few circuits.

YOU CAN SAVE 15°,0 brand new GARRARD
(Post 7/6) COMPLETE LIST FREE ON REQUEST AND GOLDRING
SP25 Mk.11 110.19.6, AP75 (16.19.6, SL65B 114.19.6, SL72B 125. GL69 122

SPECIAL Above with Sonotone 9TAHC diam. Add
OFFER L2, with magnetic add 70/-, with Goldring

G800 add (7.10.0
Also Fitted with 9TAHC diamond 2025TC /9.15.0.
3000LM (9.15.0, MODEL 50 (9.15.0
Plinths/Covers: Standard 99/6, pp. 4/6. De luxe
(8.10.0, P.D. 6/-, SL72B type (1.10.0, P.D. 6/-, GL69
Type (9.15.0, p.p. 6/6.
 Goldring GL69 with plinth and cover and 0800
cartridge (usually L51) (39.10.0. p.p. 12/6.

NEW
25watt and 50watt RMS

SILICON AMPLIFIERS

LOOK AT THE
SPECIFICATIONS !
 0 3% Distortion at full power
 -I db 11 c/s to 40kc/s at full power
 Response -Idb II c/s to 100kc/s

e".

PA25 10 Silicon Transistors, Differential input, 25watt rms n o Bohrns,
700mV input. Size only 5' 3' r. fixing. I2watt into 15ohms.
Supplied with edge connector and harness.
PASO 12 -Transistor Version, 50watt rms into 3 to 4ohms
MU442 Power supply for one -or two PA25 or one PASO

 PA25 17.10.0  PASO (9.10.0  MU442 /6

NEW
SELF -POWERED

PREAMPLIFIERS

Mains operated Slim Design Preamplifiers for use with any power amplifier.
All Silicon FET/TRANSISTOR design.

Capable of driving up to 4 -PASO

amplifiers. Pushbutton selection. All facilities.

MODEL FETI54 STEREO AMPLIFIER
Inputs for mag. Pick-up, Tuner/Aux., Tape in and out. Response 20 c/s to

30kc/s. Output adjustable up to I volt. ±20dB boost or cut-out controls.
Slim design. Size 12- x SI" x If", Price 116.10.0

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 101- 41- r If' Price /11.10.0.

NO SOLDERING JUST PLUG IN CONNECTORS!

ELECTRONIC ORGANS
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

_a_ KITS AVAILABLE IN SECTIONS AS
Pk REQUIRED

NEW PA and DISCOTHEQUE CENTRE at '309'

HENRYS ALL

D FOUR ELECTRONICS CENTRES 100
WITHIN

RADIO
'LT

YARDS

303.309.354.356 EDGWARE ROAD LONDON W.2


