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ADGOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench

Line Assembly

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

Standard temp. 360°c at 23
watts.

Special temps. from 250°%c—
410°c.

*Additional Stock Bits

(illustrated) available

COPPER

CHISEL FACE

B14 # — 24 mm CHISEL FACE

. =1
. SCREWDAI
B24 & — 4T75mm FAC MER

B12 & — 4.75mm EYELET IT

B58 4 — 634 mm CHISEL FACE

LONG LIFE
| Pie—— 7

BA2LL X% — 478mm  CHISEL FACE

CHISEL FACE

CHISEL FACE

: SCREWDRIVER
BMLL 3 — arsmm s

Don’t take chances. We don't.

All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they're so popular. You get
consistent good service...relia-
bility . . . from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

Write for
D C O L price list
and

catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.
Telephone: 01-622 0291/3 - Telegrams: Soljoint Landan Telex o Telex: Adcola London 21857

(Regd Trade Mark )

EX RENTAL TV’s

17" 2YEARS’GUARANTEE 19”
SLIMLINE SLIMLINE
405 ONLY FREE ILLUSTRATED 405/625

LIST OF TELEVISIONS BBC 2

£19-95 17—19"—21"—23" £29-95

WIDE RANGE OF MODELS pua
DEMONSTRATIONS DAILY

CARR. INS.
£1°50

STEREO RECORD TV TUBES REBUILT
PLAYER CABINET GUARANTEED 2 YEARS
£5:974

V4" —£3°95, 177 & 19" —£5'95, 21" &
Cloth covered. Two tone Biue/Black. 23°—£6°45.
Size 141"~ 24" 283", P.& P.S53p. Exchanged Bowls. Carr. 53p.

;R&EPSSSBUTTON SWITCHING UNITS. 4 Banks 7p. 6 Banks 27p.
5 . Sp.

TRANSISTORS I5p EACH. OC44, 0OC45, OC7!, OC@l, OC8ID, AFI 14,
AF117, ACI128,

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

PRINTED CIRCUIT KIT

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

CONTENTS: (1) 2 Copper Laminate Buards 4} x 2", (2 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, ete. (4) Resist. (3) Resist Solvent.
(6} Etchant. (7) Cleanser/Degreager. (X) 18-page Booklet Pristed Circuits for Amateurs.
(9) 2 Miniature Radio Dials $W/MW/LW. Ako free with each kit. (10) Fesential
Design Data, Circuits, Chassis Plans, ete. for 40 TRANSISTORISED PROJECTS.
A very cumprehensive selection of circuits to suit everyone's requiretnents and
constructional ability. Many recently developed very efficient designs published

for the tirst time, including 10 new circuits. EXPERIMENTER’S
PRINTED CIRCUIT KIT

50p
Poscage & Pack, 10p (UK)
Commonwealth:
SURFACE MAIL 15p
AIR MAIL 50p
Auscralia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. {2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker t4) Crystal Tuner with Audio
Amplitier, {3) Carrier Power Conversiou Receiver. (6) Split-Load Neutrahsed Douhle
Reflea. (V) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smailest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the “Triflexon’ circuit. Let us know
it you know of a smailer design published anywhere. (10) Pustage Stamp Radio.
Size only 1-62% < -93° x -25”. (11) Wristwatch Radio 1157 ~ -R0" x -557.(12)
Ring Radio 70" x -70" x -55". (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Ralio Control Toane Receiver. (15) Transistor P/P Ampliier. (16) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burgiar Alarm. (19) Light-Secking Animal,
Guuded Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radliation Detector. (24) Man/Woman Discriminator.
(25) Signal Injector. (26) Packet Transceiver (lacence requured). (27) Constant
Volume Intercom. (28) Remote Control of Models by induction. (29) luductive-Loop
Transimitter. (30) Pocket Tripie Reflex Racdio (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarm, (33) Ultrasonic Switch/Alarn. (34) Stereo
Preamplifier. (35) Quality Stereo Puah-Pull Amplifier. (36) Light-Beam Telephone
“‘Photophone’’, (37) Light-Beam Transmitter. (38) Silent TV SBound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill 8peed Controller.

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

Send a S.A.E. for full details, a brief description and Photographs of all Kitx and all
52 Radio, Electronic and Photoeleciric Projects Azsembled.




knight-kits

FANTASTIC
LOW PRICES!

Due to huge purchase these superb U.S.A. construction kits can be offered at 259 —50% off recommended list
prices. Absolutely complete with most detailed construction and operating books. Available from all branches
or by mail order for 375p CARRIAGE AND PACKING on each kit. Two kits or more carr. free.

DELUXE PEATURES

All Silicon Transistors for Stability,
Cleaner Sound@Extremely Wide
Power Bandwidth and Frequency
Response @50W IHF Power Out-
put@8Specially Selected Low-Noise

KG-865 50 Watt Stereo Amplifier Kit

KG-620 4" VTVM KIT % NEW!

SPECIFICATIONS
Ranges: 0-15-5-13-50-150-500- Response: - I1dB, JoHz to
1,500V full scale; with optional  3MHz; - 3dB, 30Hz to SMH:;
High-Voltage Probe,to 25,008V, with optional H.F. Probe,

to 250 M Hz.
Accuracy: 19, Of full acale
reading. Accoracy:

reading.
Input Resistance: 7! megohms

5% of full scale

Output: s0W THE, 250 per channel; W

{1 meg In probe) up to 1,500V,

Ranges: 4-1,00¢-10.000- 100,000

Preamp Transistors@ Two Printed

ronfinuons sine iwave@ Response: 1B, I to ohms;  0-1-10-100-1,000 meqg-

Circuit Boards lor Fast Easy 30,000z @Output Impedances: { through 16 ohime, Ranges (rme): = 0-15:5-15- g,
A by @C jent Front-Panel plus siereo headphones @M Distortion: uxder 1°, 50-150-500- l.i(l,oV -’;"" scale
ssembly @Convenient Front-Panel .\ "uo1r; 00d 7,000Hz mized ¢ : 1 at rated power (pep); | Oed 21442 140-920- Centre Scales: [u, 100. (000,
8Stereo Headphone Tack® Teak- @Input Sensitivity: Magnetic  Phono, 5mV; I 400 4,200V full scale. 10,000, 100,006 ohms: | and 10
finished Extruded Alumini Tuner and Awriliary, 500mV @Power Require- halg - 05 i megohms.
od Extruded Aluminivm Front o) 04l 027,501 5082 0.c. Rec. Liat Price £34-97¢ Decibelt Rl Rt
Panel @ Two a.c. Convenience Out- S ranges. ry [1V size U2,

Asgsembled £30-45

lets. Teak Case £5 Extra £29'3o
KG-625 Deluxe 6in Vacuum Tube Voltmeter Kit

Huge 6in Meter Scale @ Ranges: d.c. /-0

5-5-15-50-150-500-1,500V  full scale.
@ Accuracy: 3% of full seale reading
@®Input Resistance: J/MQ o 1,500V
@Ranges: a.c, 0-1-5-5-15-50~150-3500-
1,500V full seale. 2T 42- 140424
1,400-4,200V Sull seale @ Accuracy

Recommendeid List Price £18-27}: £995 Assembled Price 214 (RR Price £30)

Introducing The New
“Delta” 10 watt Enclosure

o, @ Frequency Response: !
‘o "; MHp: - R 30Kz to 5)M/{2@0hm- Incorperating the famous EMI 150 set consisting of a 13 x 8in.
meter Ranges: 0-1.000-10,000 ohins bass unit with a high flux ceramic magnet and a concentric

0-1-10-160~1.000 3L ) @Battery: 11V U2,
Recommended List
Price £24:97} £l 2'60

tweeter impedance 8(1 20 watt peak handling power (10 waits
RMS8) or 20 watts peak.

Heavy duty 16mm infinite baffle case in superb quality genuine
golden teak veneers with solid mahogany contrasting leading
edges. High quality foam loaded cloth fret. Acoustically
loaded ‘‘Jason” rotating badge in genuine gold leal for
hori 1 or vertical 8ize 19in. x 10in. X 10!in.
Weight 181bs. A price break through at only

Carriage etc. 50p singly. £ |250 each

Carrisge free in pairs.

KG-375A Deluxe Solid-State Auto Analyzer Kit

Tune-up and trouble-shool any car. perform
aetual road tests

It's xeveral testers in one

Se¢t Engine Idie and Automatic Trans-
mission Shift Points@ Detect Condition of
Point Surfaces@® Detect Distributor Wear
@Check Voltage and Current Regulators
@Check Generators for both Current and
Voltage Output@Find Poor or Open Earth
Circuits @ Detect Variation in Dwell Angle.
Recommended List Priec £23-87):

. Assembled Price £22 05
WHY NOT BUY THE PAIR?

KG-371 Deluxe Solid-
State Timing Light

Performance surpasses assembled units
costing much more

Helps Set Ignition Timing @Checks SyncRronisation of Double
Breaker Arms@Checks for Sticking Automatic Spark-Advance
Mechanism @ Checks Distributor Cam Wear@ Built-in d.c. Power
Supply @ Reliable Solid-State Circuit@ Your car gives More miles
per gallon; Improved performance: Greater reliability.
Recommended List Price £12-50. £9.95
Available Assembled Only.

. do all this

Jason Senior 20W Enclosure. As abuve but with super heavy duty bass unit with 3-61b
magnet in Magnadure II material with 1-3in speech coil and super tweeter giving
frequency range of 20-20,000Hz. B8tandard 8Q impedance in beautifully tinirhed
| heavy teak veneers. 8ize 12} x12x23in. 20 Watts RMS, 40 watts peak. At a
super keen price £19-50 or £38 a pair carriage and ins. $2}p for 1 or 2.

PL'NTHS & COVE RS for Garrard (all take current

models except heavy tr: i types). ifully heavy solid perspex top with
“‘stereo” badge high quality base with solid wood sides machined ready lor R/P deck to
drop in without any further work. Terrific value at only £345 complete.
Carr. & Insurance 37ip.

We offer you fully tensilised polyester/mylar and STANDARD LONG DOUBLE TRIPLE
1.V.C. tapes of identical quality hi-fi, wide range 3in 150{t 12p 3in 2251t 13p 8in 3001t 20p 4in 9001t 88p
recording characteristics as top grade tapes. Quality 4in 3001t  22ip 4in 4501t 27p  4in 6001t 40p B5in 1,8001t£1.12}
control manufacture. They are truly worth a few §in 6001t 46p b5in 9001t 52ip Bin 1,2001t  78p 5in 2,4001t £1-70
more coppers than acetate, sub-standard, jointed §iin 900t 52p S%in 1,200ft @5p 5}in 1,8001t 95p 7in 3,6001t £2-40
or cheap imports. TRY ONE AND PROVE IT 7in 1,200ft 62!p 7in 1,800ft 92ip 7in 2,400t £1.35 QUADRUPLE
3in 8001t 42ip

Past free less 39 on three reels, Quality and Trade enquiries invited.” NOTE. Large fape slocks at all branches.

FREE FLOG LIST NO 2

Stockists of Leak, Quad, Sharp, Goodman,
Garrard, Akai, Eagle, Rodgers, Crown, Teleton,
Elizabethan, Wharfedale, etc.

JECHNIGAL

Scores
Special
Bargains
SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS
PERSONAL CALLERS Welcomed at * BRIGHTON 6 Queen’s Road

branches listed to right where there are Tel. 23975
Iarge H| F| and Component stocks at the ]
350-352 Fratton

All Mall Orders Only to Arundel.

% PORTSMOUTH &7.57 75305
% ARUNDEL /7,55 S*r==* % SOUTHAMPTON

71 East Street
Tel, 25851

JRADING
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Brought to you for your
listening enjoyment from the

(onnissenr

DISGOSOUND

PRECISION IN SOUND

DISCOSOUND 40 PRE-AMP B.D.1. TURNTABLE KIT

The famous. B.D.1.
The Discosound 40 offers the same specification as the D.). Disco Amp turntable 'Wh'c"
without the power output stage. Size 16in - 7in = 7in. Self powered and operates at 333 or 45
ideal for use with the Discosound 100 Power Amplifier below and one of r.p.m.incorporates a
the outstanding features is that it is capable of running ten of these Power flexible beft drive
Amplifiers (Total 1,000W). system, virtually

eliminating vibration

PRICE £40.10.0 inc. P. & P. and  transmission

noise — AND IS
NOW AVAILABLE

IN KIT FORM! So [z | O@ B
DISCOSOUND 100 POWER AMPLIFIER || simele o construct [ = J ot
. - performance, and Rec.
A 100W RMS (8 Ohms) High Fidelity power now it's 5o easy to own the best! Retail £1 3!28

Amplifier which utilises all silicon transistors Price
of modular construction and features full
automatic overload protection against short
or open circuits. Frequency response:
20-20,000Hz  2dB. The High output is

ci‘li:ta;lsly etscuile:r :;?:ngiesrceo“»‘vehqel:is‘relgi;?)lijl?ls; Price list and illustraled literature on request to
and c']uqlil).« are required. This unit is the A. R. SUGDEN & CO. (EngineerS) LTD.
companion model for use with our control Market Street, Brighouse HD6 1DX, Yorkshire. Tel. 2142

pre-amp Discosound 40, or can be used with
any other high quality pre-amp control unit.
Completely built and tested on steel Chassis.

PRICE £49.10.0 inc. P. & P.

BE AS DIM AS 90 LIKE!

The ¢ TRI M LITE ’ Dinmer 8witch puts

DJ70S the right amount of light on the subject.
INTEGRATED @ A fully insulated light control.
® Provides maximum safety and reliability.
MIXER' ® TV/Radio interference suppressed,
® Enhances television viewing.
A M PLI FI ER @® A must for children’s rooms, entertaining:
@® Save money and extend lamp life.
® Controls up to 300 watts of lighting.

One of the finest units available on the market today, regardless of price.
The front end of the unit consists of a four channel mixer with separate
inputs and volume controls, plus a separate bass, treble and master volume
control. One of the main features of this remarkable amplifier is its
elaborate protection against short and open circuit and we can guarantee
that it is virtually indestructable. Allied to this is its very high power
output (70W R.M.S.) a frequency response (30-20,000Hz -+ 3dB) that is
superb, and distortion that is well below 1 °/ even at full output. The unit
is suitable for use with discotheques, groups, P.A., clubs, etc.,oranywhere
that high quality high output is required. Size: 154in > Sin x 6in.

PRICE £63.0.0 inc. P. & P.

@® Replaces old switches using same
two wires.

inc. p. & p. in the U.K.

BREMAR ENGINEERING

QUEEN MARY'S AVENUE
WATFORD, HERTS. WDI 7JR

Also available DJ105S 30W P.A. Amplifier. Similar specification to Be
above. II = d
_ well-equippe
PRICE £41.0.0 inc. P. & P. You need not worry about the

gainful and lingering minor
urns that occur from time to
time in leisure pursuits if you

g . He i i keep BURNEZE close to hand.
For full details of these and all Discosound Products wrile direct to : This unique new scientific

aerosol cools and anaesthetizes.
DISCOSOUND S e

t
122 BALLS POND ROAD, LONDON, N.1.  Tel. 01-254 5779 controls he blistering and pain

Full money back guarantee if returned within 10 days g%gﬁlzsﬁgg“}igﬁf%%gg?g{sb“y
All Discosound Products are guaranteed for 12 months ' ’

Demonstrations given at any time Potter & Clarke Litd Croydon
’ CR93LP
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* TRANSISTORISED FM TUNER % |
RANSISTOR |

mcn QUALITY

TUNER,

ONLY 6 4 -2}in. |

3

L.F. stages.
Double tuned is-
R eriminator. Ample

output to feed moat
amplifiers. Operates
on 8V hattery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic' value for
money. 2887}, P. & P. 12}p.

Ntereo mul(iple\ anturu 24971,

AVO CT471A MULTIMETER
Battery operated, fully transistorised.
Sensitivity 100m /v, Measures AC/DC
Voltages 12mV to 1,200v. AC/DC Current
12uA to 1.2 Amp. Resistance 12 ohm to
120 m3 HF, YHY, UHF, Voltage with
multiplier 4v to 400v up to 50 Mc’a, 40mV to
4V up to 1,000 Mc/e. Offered in perfect
Gondition.  £85 each. Carr. S0p.

CRYSTAL CALIBRATORS No. 10
Small portable crystal
controlied wavemeter,
Size ¥7:. 74" " 4", Fre-
quency range 500 Kc/s.
10 Mc/s (up to 30 Mc/s
on  har i Cati-

S

USED

EXTENSIVELY

BY

INDUSTRY, GOVERNMENT

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

NEW

S0pn ... 8347
.)0 0-. .;0;4 A 2387
2337

100 o.wom 23-28

IISEWII

CLEAR PLASTIC METERS

TYPE SW. 100
100 x 80 mm

VU Meter

DESIGNS
BAKELITE PANEL METERS

TYPE S-80
80 mm square fronis

S0uA ... 2312
30-0-50uA 2297
A ... 22971
100-0-1004A 2287}
500uA 22691
1mA £2-47;
20V d.c £2-471
S0V d.c. 22-47! 300V ac
1 300V d.c. 22:47. VU Meter

“SEW' CLEAR PLASTIC METERS

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

brated dial. Power re-
quirements 300 V.D.C.

15mA and 12 V.D.C.
0.3A. Excellent con-
dition. £8-471. Carr. |

37ip.
TAPE CASSETTES

Top quality in plastic library boxes.

60 60 min  421p 3 for £1-22}

€90 90 min  62ip 3 for £1-80

120 120 min 75p 3 for £2-17}
Cansette Headd Cleaner 58p. Al Post extra,

AM/FM SIGNAL GENERATORS

Oscillator Test No.
2. A high quality
precision instru-
ment made for the
ministry by Airmec.
Frequeney  cover-
age 20-80Mc/x. AM
COWLIPM. Incor-

porates ion dial, fevel meter, precision
attenuator Operation from
12V d.e. {200/250V  a.c. size
12 8F Sin. Sapplied  in brand  new
condition complete  with all  counectors
fully tested. £45. Carr. £1.
AV0 CT.38 ELECTRONIC |
MULTIMETERS !
High quality 97 range instrument which ‘
mensures a.c. and d.e. Voltage. Current, |

Registance and Power Qutput Ranges d.c.
volts 250mV-10,000V (10 meg-i10 meg
iuput). D.e. current 1044
0-1,000 1meg 2 a.c. volt 100n
R.F. meaguring head up to 2
current 10uA-25A. 'ower autput 50 mlum-
watts-b watte, Operation 0/110/200/250V a.c.
HSupplied in perfect condition complete with
circuit lead and R.F. probe. £25. Carr. 75p.

ADMIRALTY 62B RECEIVERS
High quality 10 valve
receiver wmanufactured by
Murphy. Coverage in &
bands 150-300 Kc/s; 560
Ke/e-1-5  Mefs;  3:9-30-5
Kc/s. LF. 500/KHz. In-
corporates 2 R.F. and 3L.F.
stages, bandpass filter,
noise limiter, crystal con-
trolled B.F.0. calibrator
I.F. output, etc. Built-in speaker, output for
phones.  Qperation 150/230V  a.c. Bizc
197 13} ©16in. Weight 114lb. Offered

in guad working condition. 222-50. Carr.
£1-50. With circuit diagrams. Also avaiiable |
B4l L.F. version of above. I3KHz-700Hz. '

217-50, Carr. £1-50.
TO-2 PORTABLE 0SCILLOSCOPE

A general purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CP8-1 MHZ. Input
imp. 2 meg(y 25 P.F.
Iuminated acale.8 2in.

tube. 115 0
Weight 8lb.

230mm.
220/240 V a.c. Supplied
brand new with hand-
hook. 22280, Carr. 50p.

TO 3 PORTABLE 0SCILLOSCOPE
3in tube. Y amp. Sensiti-
vity 0-1V p-p/CM.
| width 1.5 cps-1-3MHz.
Input imp. 2 meg} 20pF
X anp. sensitivity 0-9V
p-p/CM. Bandwidth 1-5cps

-800KHz. Input imp. 2

meg 0 20pF. Time base.

§ 5 ranges 10 cps-300KHz.
Synchronization. Internal/

external. THuminated scale 140 x 215 x 330
mm. Weight 1541b 220/240V. A.C. Supplied
branml new with handbook. £387-50. Carr. 50p.

Practical Electronics

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

J0mA 2260 150mA £1-37
bt 100mA g-:g ———a 1 200MA z%- 7
P - » » 300mA . 21-37
W £2-60 MS ' 500mA .. £1-37
"]! 2260 < v 1o750mA L. 2187
s S48 ; 2260 L .87
,m,‘ 3 !‘g-gs =D e AT 37
& - -87L
L ! £260 » 87
£22-60 -37
H0pA £22-60 -87
£22:60 | J0uA .. -37
2260 | .:0‘0 504 -87
100uA ... -37
87} £2-87) | 100-0-100A .37
p £360 200uA ... -87
- 2260 | 500uA ... 37
! 22:60 | 500-0-500uA -37
2 2260 | 1mA ... -87
: 2260 | 1-0-1mA L -87
10mA 260 A0Aacs 2280 | 2ma 371 | 4
. oma £1-37) | 300V a.c. £1-87
'l‘ype MR.52P. 2im lqnne tronts. I 10mA £21-37% | 300V a.c. £21-37
-10 e .. 2200 | 20mA 21-37) | 8 Meter
2280 2200  J0maA ... £1-37) LA £1-60
! £5-60 2200 | 100m2 £1-370 VU meter  £210
100-0-10004 £2-37% 2200
300N ... 2288 | 2200 - -
ImA 2200 Type MR.45P. 2in square fronts.
Sma £2-00 2210 50uA 2225 | 10Vde .. 2150
10mA 2200 £3-10 so-o-;om £2:10 | 20V d.c. .. 2150
S0mA £2-00 22:00  100uA . 2210 | 50V dc. .. 2180
100 A £2.00 ep0p 100-0-100A 2187: | 300vac.  £160
300mA £2.00 £2.00 ->oom L. 1870 I3Vac. .. f£150
2200 5000 £1.60 300V a.c. £1-50
5A 22-00 £22:00 500 0 ;mm A 2150  HMeter
10V (L 2200 30A ac* 22:00 T 2150 | lina 2187}
JMA £1-50 | VU Meter 2226
Type MR.65P. 3in 3iin fronts. 10mA £1-50 £1.50
£3-371 2210 | S0mA £21-50 21-50
2275 £22-10 | 100mA £1-50 £1-50
00uA ... 22 £22-10 | 500maA £21-50
100-0-100. A 2260 | 210 | 1A £1-50 £1:50
200uA . ... 22-80 2210 - £1-50 n 50
S004A ... 22:87L 2210
300:0:5004 4210 #£10 < SEW" BAKELITE
Imy . R H
5ma 1210 210 PANEL METERS
10mA i "
30mA 210 .. 2287 Type MR .85 a.i‘n square fronts.
100mA 2210 VU melel 2337} 500mA £1-78
J00mA £2-10  50mA a. £22-10 & oo £1-76
1 - IOOmAac.' £210 | i 2176
200mA a.c.® £2-10 ] 21-76
.)OOmA ac.s 2210 2178
o0 ‘ £1.75
! £1-76
210 ‘ 2176
£22-10 21-76
1 e S
H 150V d.c. -
Jov de. 2210 300V . ﬁ;:
25uA 23-50 -
*MOVING IRON— Sota 0 geam £175
ALLOTHERS MOVING COIL | 50 o-.;ou* gg ﬁ g
Please add postage . moo l00;1\ 2226 | 500mA ac.t £1-78
00uA £2:10 | 1A a.c.* £1-76
ln A £1:76 | SAac* .. 2175
1-0-ImA 2175 | 10Aa.c.® 2175
SmA £21-75 b 21-78
300 400 500 10mA . 2176 £1-78
mlm!. liml‘ld 0mA ... $£175 2175
100mA .. £1'76 | VU meler 2310
S0UA .. 23- 500ud ... #2680
EDGWISE METERS 40 & vUM g ma £2:37;
Type PE.70 3 17/82in 1 15/32in 2iin 1000 100,‘\ zzws 300V ac. 8237}
deep. 2004 \ VU meter.. $3-25

Send for illustrated brochure

Discounts for Ouantities

High quality ceramic construction.

enamel.

25 WATT.
50 WATT.
100 WATT.

March 1971

Heavy duty brush wiper.
ex-stock Hingle hole fixing, jin. dia. shafts. Bulk quantities available.
10/25/50/100/250/500/1,000/1,500/2,600 or 5,000 ohms, 72ip. I'.
10/25/50/100/250/500/1,000/2,500 or 5,000 ohms £1-05. P. & P, 1ip.

1/5/10/25/50/100/250/600/1,000 or 2,500 ohms, ll 87). P. & P.7{p.

Windings embedded in vitreoue
Continuouns rating.

Wide range

& 1Ty

h

MARCONI TFI42E DISTORTION FACTOR
MNE ., Excellent conditlon. Fully tested.
220, Carr.75p.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE
A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
1-111
§  Ranges

Ranges —{»_" ’lLR“IS R\TIO llIlOOO—
1:11100. ¢ Rnngeu -|: 1%, Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA.
Meter indicatlon. Attractive 2 tone metal
case. 8lze 78 x5 x2in, 820, P. & P, 25p.

COSSOR 1046 DOUBLE BEAM OSCILLO-
BCOPES. D.c. coupled. Band width lkc/s.
Perfect order. $25. Carr. £1.50.

TE-20RF SIGNAL GENERATOR
Accurate wide range. signal generator cover-
ing 120ke/s-260
Mc/s on 6 bands,
Directly calibrated
variable R.F. at.
tenuator, Operation
200/240V a.c.
Brand new with in-
structions. 5.
P. & P. 37}p. 8.A.E.
{for detalh.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 020 Ke/s on 2 ranges. Qutput
5000 or 5k(1. Operation 200/250V. A.C.
Supplied in perfect Urdgr. £12-:50. Carr. 50p.

MARCONI TF885 VIDEO OSCILLATORS.
0-5MHz. 8ine 8quare Wave. £45. Carr. £1.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER
QpF 2,000 mid

ohms-~200

Also
impe-
turns
insula-
200/250V

megohmn
checks
dance,
ratio,
tion,
a.c.
Brand Rew £17-50.
Carr. 37).

ADVANCE TEST EQUIPMENT
Brand new and boxed in originalsealed cartons,
VM79. UHF MILLIVOLT METER.
100 Kcjs to 1,000 Mc/s. a.c. 10 mV to 3V,
D.c. 10 mV to 3V. Current 0-01 uA to 0-3
mA. Rcaistance 1 ohm to 10 megohm.
£125.

TT18. TRANSISTOR TESTER. Full range of
tacilities for testing PNP or NP'N transistors
in or out of circuit. £37-80,

Carriage 50p per itemn.

MARCONI TF196M BEAT FREQUENCY
OSCILLATORS. 0-40K Hz. £220. Carr. £1-50.

Latest
Gatalogue

Owr latest edition giving full Jdetails of 2
comprehensive range of HI-FIEQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT CQUPONS VALUE 50p (10/-).
248 pages, fully illustrated and detailing
thousandas of items nt hargain prices.

s SEND
NOW—
-Fidulity, ONLY
==
e M
P. & P.
7ip

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

Also see next two pages
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SEMI-CONDUCTORS/ VALVES

BRAND NEW & FULLY GUARANTEED

TRANSISTORS VALVES
IN914  7§pACI28  25pBBYSS  20p|0A2 32} p 2524 30p, EL95 25p
IN4001  7ip/ACI54¢  16pBBY39 22ip|0OB2 324p|25Z5 19| EM80 40p
IN4002  7ip/AC176  £5p(BSY51  82ip|0Z4 30p25Z6  67ip(EMS1  4%ip
IN4003 10p|AC187 30p|BBY 56 80p | 1L4 12}p(30C15 76p/ EM84 3y
1N4004 10p/ACIS8  30p/B8Y95A 18p|IRS 85p|30C17 80p|EM85 55p
IN4005 18}p/ACY17 30p/BY100 17ip|I86 25p|30C18 769 EM87 58p
IN4006  16p|ACY18 26p BY12{ 16p [1T4 28}p(30F5 85p(EY51
INd007  20p|ACY19  £6p|BY126  16p|IU4 30p|30FL1  77p{EY86
IN4148 7}p|ACY20  224p|BY127 20p|1US 47}p|S0FL12 92}p|EY8T
INGOG4 22ip|ACY2) 224p|/BYZ10 40p | 2D2) 821p|30FL14 77ip|EZ40
2G301 20p/ACY22  17]p/BYZ11 35p|3Q4 40p(30L15 85p|EZ41
2G302  22}plACY28  17}p BYZ12 80p | 384 38p(30L17 85p EZ80
26303 26p|ACY40 16p|BYZ13 26p |3V4 40p(30P12 80p|EZ81
20306  87)p/AD140  50p/MJ480  97p|5Rd 86p(30P19  76pGZ32  474p
26308 'AD149 MJ481 £1-25(0U4 30p(30PLI1 iPIGZ34 56p
30p 50p b
26309 30p[AD161 973pMPF102 42ip|3¥4 opsorLia  SPlkTes 41871
2G371  82)p|AD162  87jp MPF103 38p . 0p| 30PL1L PIKTss 21674
20374 Sblarie  asypMEFIOE 87ip|ZAC - SHPIOLS - ATBcy, g
Wa  pORS mpNKTIa wafACT  gwon  swlFanow
. 6AG7  871p(35Z5 9 P
NGO LNpAFLIT  ga NETols o7i0(BAKS  30p[00B3 36p/PC88  65p
2 PIAF118  62ip) 6AK6  B7ip[50C5 85p|PCO7  42ip
IN706 10p|AF119 NKT217 & 1
2N706A 124p|AF124 NKT224 22§ g““—’ 1% 2‘3 A2 a;‘?' @%ﬂ ‘;fsp
2N708 16pAFIZe  17;p/NKT2L 220 b mmEar Pirecs;  sop
INOIS  EipaTiae aOpNKTOTL sep[0ASS miexs  mpPCCst o
aNOl8  87ipAFi7e  amp|NKT2iz g6p(GATE  BRTER BRI AR Sio
2N020  224plAF1S0  Goip|NKT274 B0p)iul ool gg) 50pPCF80  88ip
2N930  27iplAF181  4gjp|NKT270  2plon, 0 goilcyy) 36p|PCFS2  34p
aN1131  30p|AFISE  4opNXT2T8 280 gppg DAF91 27ipPCF84  46p
2N1182  30pIAF230  d2ipnce nd5s “2i3|6BHG  42ip/DAF9S  39p PCF86  85p
2N1302  20p/A8Y26 NKT404 62}p 8BJ6 42}p|DF91 22}p/ PCF800  78p
2N1303  224PIABY27  82iDinkTi05 76p|6BQ7A  87ip|DF96 39p|PCF801  50p
2N1304  28plASY28  2Bp'Nyr773  pgp|6BR7  86pDK91  35pPCF802  B0p
gg}g% 3; :%ZY!ZO g}, NKT10439 6BRS 85p] DK 92 A5p| %gggg ng
E 4 871p|SBWE 80p DK 96 40p A P
ﬁ§}§g§ %g; BAYSL  7¢ploas 16p[SBW7  87p DLS2 Frifti el
N300 PIBC107  121p/0AL0 26p|6BZ6 32{p|DLY4 40p e 39p
9 BO10 o7 i 30pDL96  37jp|PCL83  @5p
aN1613  e2ipBOI0S  1BIMOALT  10Plgeps  giisiDMio  asip|PCLs4  4dp
2N1711 28| 1D 6CL8 50p|DY86  824p[PCLBG  47ip
2N1889 §84p/BCL13  2Bpi0ATS  10p . oo Blnver  8sp|PCL8S  47ip
2N1se3  sopBCLIS  AOPOASL lg‘g 6F1 831p|ESS0C  624p|PFL200 66
mowr B WO M Wiy Toeee” s
19(B0147 17}p/0A91 74p|6F13 86p| EABCS0 32ip| 1P
2N2183  47ip P A5 8F14 60p[EAF42  BOp|PLS2 4bp
aN9217  g7ip|DCIes  1BAMIOASS - MPlep;  gspEBe  16pPL83  40p
IN2218  30pDoray  uP|0AZ0  7iPigris 40p EBC41  62ip|PL84  85p
aN2219  agip|oGlSr  10P|OA202  10D\gpo3  4giplEBCS1  82ip|PL300  78p
IN2368 - 17)p|BCIT2 171904210 17ip|gy5 16p|EBF80  40p|PL304  80p
IN2369  e0pBC177  87iviocie  87ip|gy4 47ip|EBF83  421p/PY32  5bp
2N2369A 20p|SC188  87poCc20  97ip (o35 20p|EBFS9  32ip/PY33 1p
oN2484  20pSCI82L  20010C22  47ivfeIscT  80p|EBL21  60pPY80  3%jp
anoers  gsplDCIS4L  20Mlocos 50pigye 17jp|[ECS6  60pPYS1  80p
2N2646  88ip/DCZIZL  224Bl0CaU 500|637 42}p|EC88 60pPY82  30p
2N2904  80p| 2% 2590C25  37ip|6Ksa 30p|ECC40  SBpPYS3  37ip
aN2923  17{p gggé gOv 0C26 259 | 6L6GT 45p| ECC84 30p|PY88 40p
aN2924  17}p! 0p0C28  62ipleLD20 32p|ECC8> 27ipPY800  BOp
ON2e25 174p/BCY33  20pl0C20  62ip|6q7 $74pECC88  40pPY801  BOp
IN2926G 183p|BCY34  26DI0C35 80p 16547 88p{ECF80  86p|U25 %p
INZoao ILPBCYSS  800l0C36  62)plasg:  30pECEB2  38p U8 76,
INSoaL EiUIBCY42  18pi0C41  95b[say7  36e 5 0p
2N28260 12{p/poy4s 20p|0C42 3
0P | 68K 7 80p
2N3063  28PIBCY71  80p0C44  173p|gsL7 30p
2N3054  BOPIBCY72  173p|0C4s 180 |gsN7
2N8065  7SDIBCZI1  87}p|0C46 2749|6807
INasolA DMiBD12i  espl0CTO  12ip[eus
IN3s7o lajy(BDI2S  seiplOCTI 13pi6ven A1
INr gay|pD12e s gep|eveat P
3 BF115 257 6X4 s2ip
ggg;gf} gz, BF117  473p|0C74 80p|6X5G  S7}p|ECLS6  42{p|UBC41  47ip
R LT 0C75 26 6X5GT 27ip|EF37A4  40p[UBCS1  40p
IN3708 2yp/BF173 30p|0C76 25p | 10c2 50p|EF39 40p/UBF80  38p
ON3707 . 15p|BF180  87ip 0CT77 40p|10F1 80p|EF40 50p|UBF89  36p
ON3708  17)p|BFI18L  387ip 8003313 200!10P13 58p|EF4l  62ip|UCCS4  49p
2N3709 19ip/BF182 320 25p(10P14 £1|EF42 70p|UCC8s  40p
INo 15iblBFlas 98p/0C81D  20pI1oAT6  gbp|EF80 25pUCF80  82ip
2N3711  12}p/BF185 26p|0C83 25| 12AT7 20p EF85 86p| UCH21  B8p
Nonis iBriga  1739/0084 26p(12AU7  25p|EFS86  32}p|UCH42  65p
5N3903  36p/BF105 18p 08}39 3’7“" 12AX7 80p| EF89 27}p/UCHS1  321p
5N3904  35pBF200  87ip 8 sg iP|12AV6  30p|EF9L 22ip/UCL82  35p
oN3905 97)p|BF224 30p) gl 12BA6  32}p|EF92 874p|UCL83 80p
Nsoos $79BF225  30p/OC170 20| 12BEG  3gip|EFIS3  32ip|UF4l 50p
INi0ss 171a|BE24 474 0C171 80p|12BH7 382ip|EF184  3Bp|UF80  87jp
"N40"’, ”D BFX12 22ip 0C200  37ip(19AQ5  32ip|EHS0 40p|UF85 40p
N og 159 BFX13 224p|0C201  47ipi20D) 45p|EL34  52ip|UF89 85p
2Ntz ebipBEX20  3opi0CTE  O2p| 20 TREL  uis
UN4285  16p/BFX30  82p driid f# 20L1 21 EIA‘) 58p|UL84 2ip
ON4287 17ip BFX44 87}p) 00205 62 20P1 50p|EL42 $74p|UY41 40p
SNi56  160BFX8> _40p0C203 7%» 20P3 80p| EL81 50p UY85_
INioes 17iLBFX80  3%ip oD |20P4 £1/EL84 25/ VR103/30
ooy uv BrXs7 82ip0CF7l  97ip|20ps £1|EL8S 4lp 2%p
eugm 15: BFX88  2Bp 8%1}:&'; :gz 25L6  87jp ELS1 265 VR150/30  £bp
9N4292 BFY18  2bp
Iz 2;:: BFY20 6gip[P346a  26p| ZENER DIODES SEND
N335 891 BFYG0 22ip/PL4001  14p| 400w (3:3 to 33V) .. 16p SAE
o PBFY51 PL4002  15p| 1.5W (2:4 to 200V) .. 20p FOR
?510‘7 25p|BFY52  224p/PL4003  16p| 10w (39 to 100V) .. 2bp FULL
ég}gi g;!: BFY90 87|p|PL4004 1;" LISTS!
_ PBSX19  173pPL4005  19p INTEGRATED —
3323? S0piBSX20 17jp/PL4006  20p CIRCUITS DISCOUNTS
361 85piBaX21 87ip,PL4007  24p . 10% on
40362 80p BEX76  18p|T1843 40p| LO00 49p; L914 49p; 124 any
ACL07 - 87ipBSY26  17Ip|T1844  12ip| 1923 62ip; IC-10 #0:50; | one type.
AC126  2Bp|BRY27  20p|T1845 15%  on
AC127  28plBBY28  17ip'T1846 2B+ any
one type
Large
THYRISTORS P ; quantity
509 FLH161 B50p; FIH141 discounts on
PIV 50 100 200 300 330 400 |50p: FJHI71 80p; FIH181 | application
1A o5p 27ip 37ip 40p — 47} p| 50p; FIH221 §0p; FIH231 Postage—
3A  30p 37ip Aop ap — 0p | 50p; FIH241 80p; FIH251 | Semi
OA — 86p 685p — o= 78p | 80p; FIJ121 87‘p FJJi31 (.,cunluctors
TA — bbp 65p 70p — 97{p| 87ip; FJJ21 2126
100a — — 2P 7P gm0 s Fivion 50p.

<= 8ee previous page
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® G. W.SMITH & CO. (RADIO) LTD.

///-/7 [Q”/Pﬂf”’ il
3375 OR MORE 5

SEND S.A.E. FOR:
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

2025T/C sterev 28871 SL7T2B 22497}
40 MKI1I stereo  £8-40 AP76 22097}
3000 stereo 28-97¢ B8L7S 285971
SP25 MKTII 21178 SL7:B  287.97!
B8LAB £1497! SL9B  237-50

401 227-50

Carriage 37} extra each jtent.

TEAK PLINTHS AND PERSPEX COVERS
. For 8P25, 8LA5, 8L335, 3000, 2025T/C, 202,
97!

1000.
2. For AP7S, SLI\) 8LYS.

2597}
3. For 8P2) etc. to operate with lid in place £25-87}

Carriage 37]p extra each type.
Full range u( Garrard accessories available.

TELETON
SPECIAL OFFER!

CR10T AM/FM STEREQ TUNER AMPLIFIER
gl:ﬂ MATCHING PAIR 8A1003 SPEAKER

Output 4 watts per chaunel. Excellent
reception AFC, built-in MPX. Cer/XTAL
Input. Total List 260-285. OUR PRICE
22988 . Carr. 82}p.

Also  available with Carrard  2025T/C
Record Changer, Plinth, cover and stereo
cartridge. Ready wired. £45. Carr. 21,

‘TELETON SAQ203E
STEREQ AMPLIFIER
e ALt

 Bolid state, 10W
| per channel music
power. 6W r.m.s.
Inputs for mag,
ceramic, tuner, aux.
. Carr. 37}p.

ECHO HS-606 STEREO
HEADPHONES

‘Wonderfully com-
fortable. Light-
weight adjustable
vinyl  headband.
Gft. cable and
stereo jack plug.
25-17,000 cps.
ohm imp. 2£8-87j.
P. & P.12{p.

o

HOSIDEN DHO4S 2-WAY STEREO

SPECIAL OFFERS!

Garrard 8P25/111 fitted Goldring G800
cartridge and wooden plinth apd plastic
cover. Ready wlred Tctnl 1ist price £35.
OUR PRICE 0p.
GOLDRING GLGQIZ ﬁtted Goldring G800
cartridge complete with de luxe base and
cover. Total list price $50-80.

OQUR PRICE £39, Carr. 50p.

B.S.R. McDONALD

211.98
212-85
Carr. 37}p extra each item

Teak Base and Perspex Cover

For above BSR range £3-97§. Carr. 37ip.
TPD1 B8eriea with plinth and cover and
ready wired.

MP60 .. 119-60

MP80
o10

0-
l,a.rr .'Op extra each item

GOODMANS SPECIAL OFFERS!

Maxamp 30 Stereo Amplifier 15 4 15 watt
r.m.8. with matching Btereomax AM/FM
Tuner. Total list price £136-52.
OUR THE PAIR
PRICE £89 Carriage £1

GOODMANS SPEAKERS!

Mezzo III teak. List £61.80 pr. OUR
PRICE £46 pr. Carr. £1.
um K, teak. Llst £80-20 pr. OUR

Magn
PRICE £89-50 pr. Carr. £1.

Mambo teak. List Md 85 pr. OUR PRICE

£32-60 pr. Carr. 50)
Marimba  teak. List £48-01 ypr. OUR
PRICE £385 pr. Carr. £1.

ister teak. List #£37 each. OUR

Mag
PRICE $87:97§ each. Carr. £1.
Magister stand £2.87¢ extra,

TE-1035 STEREO HEADPHONES

HEADSETS Low cost high

performance stereo

Each headph con- | headph Foam

tains a 2}in  woofer |rubber ear cups.

and a jin tweeter,| Adjustable

Built in individual | headband. 8 ohm

level controls. 8( imp. |imped

25-18,000c¢/s. with|26-18,000Hz. With

cable and stereo plug.
97}, P. & P. 12]p.

AMERICAN TAPE

First grade quality American tapes. Brand
new  Discount on quantities.

3in, 2251t. L.P. acetate .......... 17ip
3‘1n 600ft. T.P. mylar . 50p
! Bin. 600ft. std. plastic 42ip
Jin. 900ft. L.P. acetate . B
5in. 1,2001t. D.P. mylar 75p
oin. 1,2001t. L.P. acetate . 62}
Elm. 1,200ft. L.P mylar 80p
53in. 1,8001t. D.P. mylar . £21-12§
53in. 2,4001t. L.P. mylar £1-97%
7in. 1,200ft. std. acetate. .. 62ip
7in. 1,8001t. L.P. acetate 78p
7in. 1,800ft, L.P. mylar ... 21-00
i ,4001t. D.P. mylar 2125
7in. 3,600ft. T.P. mylar ... -25

\'uhea 13p. Postage 10p. Over £3 post paid.

lead and stereo
jack pl
ONLY ll -97¢. P. & P. 12}p.

SINCLAIR EQUIPMENT

Project 60. Package offera. 2 < Z30 amplifier,
stereo 60 pre-amp, PZ5 power supply,
219. Carr. 37}p. Or
with PZ6 power supply,
281, Carr. 37}p. 2x Z30
amplifier, stereo 60 pre~
amp, PZ8 power supply,
£21-50, Carr.  37}p.
Transformer for PZ8,
£2-97) extra. Addtoany
of the above £4-87{ for active filter unit
and £16 for a pair of Q16 speakers. Project
60 FM Tuner 220-97}, Carr. 37}p.

All other 8Inclair producta in stock. 2,000
amplifier, 228, Carr. 371p. 3000 Amplifier £38.
Carr. 37} p. Neoteric amplifier 248, Carr. 37}p.

® See opposite page =
Practical Electronics
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RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPES

SMHz Pass Band. Scparate Y1, Y2 ampli-
flers. Calibrated triggered sweep from
0-2psec to 100msec/em.

Supplied complete with all accessories and
instructions. #87, Carr. paid.

MARCONI| CT44/
TF956 AF

ABSORPTION
WATTMETER

6 watts.

1 pjwatt to
£20. Carr. £1.

TE111.

DECADE

RESISTANCE

ATTENUATOR

Varlable  rapnge

0-111dB. Con-

nections. Un-

balanced T and nuulge T. Impedance
6000 range (O ldB < 10) + (1dB % 10)
+ 10 + 20 + 30 + 40d Irequenc
d.c. to 200kHz (—3dB) Accurac,
0-05dB.  +indieation dB 'z 0:01. Ma

mum input less than 4W (30V). Built in
000 load resistance with internal/external
awitch. Brand new £27-80. P. & T. 2ip.

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

18—200 000Hz;

Squa
18—50,000Hz.
Output max
+10dB (10k Q).
Operation
futernal
batteries.
Attractive two-tone casc 7jin  bin
Price 817-60. Carr. 17}p.

TE-16A  Transistorised
stnll Generator. O ranges

0 kHz-30 mHz. An
me\pcnsh'c instrument
for the handyman. Oper-
ates on Ov battery. Wide,

2in.

easy to read scale.
800 kHz medulation.
5ival 3k, Complete

with
leads.
20p.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
ableinstrument. 8inelHz
to 100kHz. 8quare 20Hz
to 20kHz. Output max.
+10dB (10kQ). Opera-
tion 220/240V a.c. Hize

“Instructions and
27-97). P. & P.

215mm 150mm

120mn1.

Price £27:50,  Can.
25p.

T.E.40

HIGH SENSITIVITY
A.C. VOLTMETER

. input 10 rangces:
/1] -3/

/ 100 | 300V.
Ac’s 1-2Me/s.
Decﬂlels —40 to +50dB.
Supplied brand new
complete with leads and
instructions, Operation
230V a.c. 217-50. Carr. 25p.

TE-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
1:5-1,500V.  A.c. volis
1-:5-1,500V.  Resistance
up to 1,000 megohms,
920/240V a.c. operation.
Completc with probe and
instructions. 17-50.
P. & P. 30p. Additional
Probes available: R.F.
22.12!. H.V. £2.50.

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

Fully

sbrouded.
150W. 2237
300W. 23 25.
S00W. £4-97)
1,000W. 27-25.
1,500W, £8-97!.

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
ing. Ideal for control of
iamps, drlils, electrical
appliances, ete. Ioput
230/240V a.c. Output con-
tinuously variable from

TECH PT-34, 1,000
0.P.V. 0/10/50/260/
500/1,000V a.c. and
d.c. 0/1/100/500mA.
d.c. 0/100K. $1-97. P. & P. 12{p.

MODEL TE-200. 20,000
0.P.V. Mirror scale, over-
load protection. 0/5/25/
125/1,000V d.c. 0/10/50/
"50/1 000V a.c. O0/50uA/
O/GOKIG meg.
—2ow+ede “75 P. & P. 15p.

MODEL §00. 30,000
OP.V. with overload
protection, or  scale
0/:5/2- 5/10/‘25/100/
250/500/1,000 V d.c, 0/2-5/
10/25/100/250/600/
1,000 V. a.c. 0/50 pA/5/50]
500 mA. 12 amp. d.c.
olaox/e Meg./60 Megn
28-87{. Post paid.

MODEL TE-70. 30,000
O.P.V. 0/3/15/60/300/
600/1,200V d.c.

3012A/3/30/300mA.  0f
16K/160K/1-6M/16 meg.
. & P. 15p.

TMK MODEL TW-80K. 46
ranges, mirror scale. 50K/
Volt d.c. 5K/Volt a.c. D.c.
voltas: 0-125, 0-25, 125, 25,
o, d 5, 10, 25, 50, 125, 250, 500,
1,000V. A.c. volts: 1'5, 3,
5, 10, 25, 50, l"b 250, 500, 1,000V. Dc
current: 25, 60pA ‘26 5, 25, 50, 200,
mmA 5, IOA Reulstance: 10K, 100K
g., 10 meg. Decibels: —20 to

+81 »dB 28-87f. P. & P. 17§p.

TE-900 20,0000 /VOLT
GIANT MULTIMETER.
Mirror scale and overload
protectlon. 6in tull view
meter. 2 colour acale. ¢/
2-5 / 10 / 250 / 1,000 /
a.c.  0/25/12-5/20/50/260/1,000/

. 0/5012A/110/100/500mA/10A
‘200!(/"0 meg. ohm. 15,

MODEL 5025, 57
ranges, giant 5lin
meter, polarity
reverse swltch. Sen-

d.
D.c. Volts: 0-125, 0-25, 1‘25 5, 10, 25, 50,
126, 250, 500, 1,000V. A.c. Volts: 15,3, 5,
10, '25, 50, 125, 250, 500, 1,000V. D.c.
current: 25, 50uA, 2-5, 5, 25, 50, 250,
500mA, 5, 10A. Resistance: 2K, 10K,

HONOR TI.IOA. 20kQ/
Volt 5/28/50/260/600/
2,500V d.c. 10/60/100/600/

+22dB.
. 0-100-0-1 mtd. 23-47}.

MODEL TE-300. " 30,000
0.P.V. Mirror scale, over-
load protectlon 0/0-6/3/15/
60/300/1,200V d.c. 0/6/30/
120/600/1,200V  a.c. 0/

30uA | 6mA | 60mA
300mA1600mA 0/8K 0K/800h/8 lneg
—20to0 +63dB. #5497} P. &

‘MODEL TE 80. 20,000

OPV.
0 /10 /50 / 100 | 600 /
1,000V, a.c. 0/5/26/50]
”50 l 500 / 1,000V d.c.
5/50/500mA./
0/6!(/60/!(/600!(/6 Meg
4-87). P. & P. 1op

MODEL TE-00. 50,000
0.P.V. Mirror scale, over:
load protection. 003/13/60/
800/600/1,200V d.c. 0/6/
30/120/300/1,200V d c

16K /160K /1- 6/13 nieg. —°0 to +63dB.
£7-50, P. & P. 15p.

TME MODEL TW-20CB.
Features Resettable Over-
load Button. Sensitivity:
20K /Volt de. 5K/
Volt a.c. D.c. volts: 0-0-5,
25, 10, 80, 250, 1,000V.
Ac volta: 0-2-5, 10, 50, 250, 1,000V. D.c.
currents: 0-0-05, 05 B, 50, 500mA.
Reslstance: 0-5K, bOK, 0-500K, 5 meg.
Decibels: —20 to +52dB. $11-50. P. &
P. 17¢p.

MODEL A8-100D. 100K Q/
Volt. 5in, mirror ecale.
Built-in meter protection 0/
3/12/60/120/300/600/1,200V
d.e.  0/6/30{120/300/600V
a.c. 0/104A[6/60/300:nA/

12A.  0/2K/200K/2M[200M. —20 to
+17dB. #$12560. P.& P.17}p.

TIKLABTEITER.
100,000

ﬁ|ln acale buzzer
short circuit check.
Sensitivity: 100,000
OP\« d.c. 5/Volt a.c.
. volts: 0-5, 2:5, 10, 50, 250, 1,000¥.
volts: 3, 10, 50, 250 500, 1.000V.
D.c. current: 10 IOOpA 10, 100, 500mA,
2-5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Declbels —10 to
+49dB. Plaatic case with carrying h.mdle.

n

Ac

UNR-30 RECEIVER

4 Bands covering 560KHz-30MHz. B.F.O
Built in Speaker 220/240V a.c. Brand new
wlth instructions. 218-75, Carr. 371p.

W862 TRANSCEIVERS
Large quantlty available for EXPORT!
Excellent condition. Enquiries invited.

UR-IA SOLID 8TATE

COMMUNICATION RECEIVER

4 Bands covering 55KHz-30MHz. KET, 8
Meter, Variable BFO for SSB. Built in
Speaker, Bandapread, Nensitlvity Control.
200/240V a.c. or 12V d.c. 12

7in. Brand new with £25.

Carr. 374p.

. LAFAYETTE
HA-600

RECEIVER

General coverage 150-400KHz, 550KHz-

30MHz. FET front end, 2 mech. filters,

product «etector, variable B.F.O., noise

limiter, 3 Meter, Bandspread. RF Gain.
93in < B}in. 181b. 220/240V a.c.
l.c. Brand new with instructions.
arr. 30p.

LAFAYETTE
HA-500 SOLID
STATE AMATEUR
COMMUNICATION
RECEIVER

3:3-4, 7-7-3, 14-14:35, 21-21-45, 28-29-7,
50-54MHz. Dual conversion, 2 mech.
filters, product detector, variable BFO,
8 Meter, 100KHz c1libm!or 220/240V
a.c.or 12V d C. 15111 = 9%in :¢ 8}in. 18lb.
B 3 £57-50.
Carr, paid (100K Hz € vn(alll 971 extn)

CLASS D WAVEMETERS
A crystal controlled heteru-
-, dyne r equency meter
covering 1-7-8 Mc/a.
Operation on 6V d.c.
Ideal for amateur use.
Availalle in good used con-

100K, 1 meg, 10 meg. Decibels: —20 to nize 73in % 62in x 3iin. 218-80. é
g dition. £5-97)- Carr. 37}p.
+85dB. 812:60. P.&P.17{p. 25p. or brand “ei“_. 971
Carr. 371p.
MGDEL TE12. 20,000 !
O.B.NV.  0/0-630/120/600/ SKYWOOD SW-500 FULL RANGE OF TRIO EQUIPMENT
l;‘;.;(/)gd 3,000 / 6,000V d.c.
) 1 200600152 00N Mucc 2 VOLTAGE STABILISER TRANSFORMERS
" 50 K Q/Volt. Mirror
Qi e QIR A scale | DG Volta | 1502601 ingut. Output 230V, Available
Megohm SOBF. oy 0.6/3/12/30/300/600. | 150W or 223W. £12.50, Carr. 23p.
5974 P. & B 17ip. A(, Volts 3/30/300/
t ) 600. DC ~Current | EDDYSTONE VHF RECEIVERS MODEL
20uA/6/60/600mA. 770R. 19-165 Mc/s. Excellent condition. £1560.
FTC-401 KJ1Megi10 Meg, Decibele - 20_ (0 i INTERCOM/BABY SITTER
TRANSISTOR £780. P.& P15 Transistorised In-
TESTER o - f\oms. f:;jea/l (ﬁr
Full  capabilities  for o = J;. home / office [ work-
measuring A, B and 1CO, 270° WIDE ANGLE '\ shop, etc. 2-way
npi or prp. Equally (% "11:‘1"9"; Ci" !Y!te";i
adaptable for checking 1imA METERS oy S (/ of ue‘ ’;" ‘;‘lad
diodes. Supplied complete MWI-6  60mm  square -~ mounting. ‘“lf‘l’ B
with instructions, battery 8397, MWI1-8 B0mm ;‘;g:li"lle;e“m: or
97 P& P 4 y
?2‘3 lead 386,97 RRILI L :‘é;‘;{e #97. P& P teries, mstructions, 2 station 82971, P. & P.
s e 121p. 4 station £6.681. P. & P.25p.
HVAMABlsTHRlXN\S”FAORAlP‘dBELRES VOLTAGE TRANSISTORISED
Excellent quatity . Low price . Immediate delivery | TWO-WAY TELEPHONE
MODEL §-260 MODEL §-260 B INTERCOM
General Purpose Panel Mounting Operative  over  amazingly
Bench Mounting 1A long distances. Neparate cail
2 250 and presys to tulk buttons,
Flease ml:l p(nsl.nge 2-wire connection. 1000°s of
ALL MODELS applications,  Beantifully fin-
INPUT 230 VOLTS, 50,60 | ished in cboin. Supplied
CYCLES, OUTPUT complete with batterive and
VARJABLE 0-260 VOLTS ud]l bLrackets.
Special discounts for quantity B AU LA LR R TR

Tel. 01-636 3715
Tel: 01-437 8204
Tel: 01-437 9155
Tel: 01-262 0387

20V to 230V, 27 TOTTEI\IHAM CT.RD. LONDON, W.1
Model MR2305 5A 68 .
X _43mm, £8-37}. Mode]
) MR2310 10A 90 x 68 x
&0mm, nl 97{. Poatage 12]p.

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

3 LISLE STREET, LONDON, W.C.2
34 LISLE STREET, LONDON, W.C.2
311 EDGWARE ROAD, LONDON, W.2

OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 1/2DAY THURSDAY)
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OPEN DAILY
9.15a.m.-6 p.m.
Closed all day

( Thursday

P

LONDON, S.E.8

COME AND JOIN US ...

Why not join our team of
enthusiastic staff?
managerial and sales staff with
a genuine interest in electronic
components to help us
South East London's

We need

run
leading

component stores. r
We offer interesting work in

a

pleasant atmosphere with

good opportunities of promotion
in a rapidly expanding company. [}

Contact Mr. Hyde for further
details.

Garland Bros. Ltd.

DEPTFORD BROA DWAY (Corner of Brookmill Road)

TELEPHONE
01-692 4412

NEW! HANDY! TIDY!

multi-drawer
1-N-T-E-R-L-O-C-K-I-N-G

A PLACE

FOR i gl il d
EVERYTHING 3 2 l“_’ -
EVERYTHING Im: ==

IN ITs j =
PLACE! e 8

Newest, neatest system ever devised for storing
small parts and components: resistors, capaci-
tors, diodes, transistors, etc. Rigid plastic units,
interlock together in vertical and horizontal
combinations. Transparent plastic drawers have
label slots'removable space dividers. Build up
any size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (Sins 2‘iins
Usually 2 11 each, OUR PRICE
DOUBLE UNITS (5ms 44ins . 25ins)
Usually 4 {1 each, OUR PRICE: 45'- DOZEN

PLUS QUANTITY DISCOUNTS!
Order £5and over DEDUCT | . in the €
Orders £10 and over DEDUCT 1 6in the €
Orders £20 and over DEDUCT 2. inthe €

PACKING POSTAGE CARRIAGE: Add 6 - to
all orders under £5 Orders £5and over,
packing'postage carriage free.

QUOTATIONS FOR LARGER QUANTITIES
LL PRICES TAX PA

IVORYET |[FS RSt

Iiins)
: 27- DOZEN
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100 EASY HAM RADIO

PROJECTS
by Robert M. Brown and Tom
Kneitel (Feb.) £1-50

ABC'S OF FETS
by Rufus P. Turner (Feb.) £1'25

NOVEL EXPERIMENTS
WITH ELECTRICITY
by John Potter Shields (:f%)

28

SHORT WAVE LISTENER'S

GUIDE

by H. Charles Woodruff (Feb.)
£1-30

CLOSED-CIRCUIT T.v.
PRODUCTION TECH-

NIQUES

by Larry Goodwin and Thomas

Koehring (Mar.} £2-00

RADIO RECEIVER SER-

YICING GUIDE

by Robert G. Middleton (Mar.)
£1-90

ABC'S OF INFRARED
by Burton Bernard (Mar.) £1:40

COLLECTED BASIC
CIRCUITS

by D. |. P. Stretton and A. W.
Hartley (Mar.) £2-00

PEEE S EEE TSRS
TR EE SR e 8 e

FOULSHAM-SAMS
TECHNICAL BOOKS

(W.FOULSHAM & CO.LTD»)
YEOVIL RD., SLOUGH, BUCKS, ENGLAND

NEW RANGE U.H.F. TV AERIALS

All U.H.F. aerials now fitted with tilting bracket
and 4 etement grid reflectors.

Loft Mounting Arrays, 7 vclement, 43 -:
11 element, 52 6: 14 clement, 60 -: 18 element, 70 -,
Wall Mounting with Cranked Arvm, 7
clement, 65 -: 11 element, 75,-: 14 element, 82 &
18 element, %0 -. Chimney Mounting A s
Complete, 7Llemem 80 -: 11 element, H7 6; 14
element, 95,-: 18 element, 105 -. Complete assembly
instructions with everv aerial. Low 1,088 Co-
axtal Cable. 18 yd. King Telebhoosters
Labgear U.H. F Boosters from 75 -. Belling Lec
“Concord " all Band V.H.F UHF. mains
operated pre-amp £7.10.0, State clearly channel
number required on all orders. p.p. Aerials 8 -
Accessorles 3. C.W.0. or C.O.D

BBC. ITV. FM AERIALS

B.B.C. (Band 1), Loft, 25 -.
1 Wall§ D, 32 6, "H" array, 60 -.
1 LT.V. (Band 3), 5 element

| loft array, 43, -. 7 element, 55 -,
Wall mounting 5 element, 63 -.
Combined BBC ITV loft 1 + 5,
35 -, 1 + 7.67 6. Wall mounting
1 4 5,77 6. Chimney mounting
1+ 5,90 -, Pre-amps from 75 -.

p)

Comblned BBCIITY
Il Aerials, 1+ 5+ 9,
- T4+5+ 14,8 1'% 7%
H loo- Availabte loft onl‘,

F.M. Radlo Lott S D, 1%,6. " H ", 38 6. 3 element
array, 57 6. Standard co-axial cable, 1 - yd. Coax
plugs, 1 8, Outlet boxes, 6 -. Diplexer crossover
boxes, 17 6. p.p. Aerials, 8 -: acccssorles, 3 -.
C.W.0. or C.O.D. (min, C.0.D. charge 3 6.) 1 - for
fully illustrated Lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELEGTRONIGS (Dept. P.E)
40-41 Monarch Parade
London Road, Mitcham, Surrey
01-648 4884
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LOW COST ELECTRONIC & SCIENTIFIC EQUIPMENT & COMPONENTS

MOTORS

PORTABLE WHEATSTONE BRIDGE

HYSTERESIS REVERSIBLE MOTOR
Incorporating two coils. Each coil when
energised will produce opposite rotation of
output shaft. 120V 60Hz 1/10 r.p.m.
When run on 50Hz it will give a speed of
1/12 r.p.m. Price £1-25. P. & P. free.

Low TORQUE HYSTERESIS

MOTOR M
Extremely quiet
rupning motor with

high starting torque.
Has many uses such as

~_¥

chart drives, dieco- ‘
theque colour wheels,
ete. 1/20 r.p.m,, r.p.m.

1/12 rpm., 1}

120V 501z, 1/12, ¢, 1/18, 11240 r.p.m.
1/20,1/60, %, 1/18, 1/15, 1 . 20 r.p.n.
£1.50 post, free.

HYSTERESIS CLUTCH MOTOR

With integral clutch allow-
ing the motor to drop out
of engagement with the
gear train, thereby facilitat-
ing eagy
used in tiners or in con-
junction with a light spring. 6 oz torque at

240V 50Hz, 1/12 rp.n rp.m.,
t r.pm., lq rpm. ! rpan, 19 rp.m.
E20V 501z, 1/12 rpan., 1/10 rp.m.,
1 rpan., 3/12 rpm., 4/11 rpm., 2
rpn. 120V 60z, } epan., 1 rp.m.
24V 1/20 r.pan., 4 rpm. £1.25
each. P.& P, 25p. .
D.C. MOTORS

Similar to above type MD) 83. 28V 1/20
r.p.m., ]/60 r.eam, 1 orpm. 12V 1720
r.p.m. 24 /15 r.pm. 30V 112 rpan.
£1.50. P, & r.25p.

SYNCHRONOUS MOTORS
200/250V 50Hz. New condition, ex- equip-
ment. 8.7 1 r.p.bh. and 1 r.pr. Self
ntartlng, complete with gearing shaft lin
dia., Jin long. 21-50.

ELECTRIC CLOCK MOTOR
NEW 200-250V, 30Hz, 2W. 8ynchronous
induction motor. 2 revs, per hour. Q/F
shaft, lin dia. jin long. Clockwise rota-
tion. Three-holed mounting at 120° on
2in PCD. TPrice £1 post free.

SINGLE SPEED TAPE DECK

iin tape, takes 7in apooly, 1jin per sec.
3 motors, facility for remote control
operation.  Record/replay heads with
separate crase head plus fast crase facility.
Ex-equipment. TLessspools, Price £5-98.
P. & P. 73p.

SOLENOIDS

High quality solidly constructed solenvids.
Actuated by 42V 430 coil. Overall length
3in X lin square with a }in travel of the
»in dia. shaft 43p. P. & P. 13p.

24V. 70 ochm. Armature {in movement.
Lug type fitting. L. llin x %in X }in.
Price 23p. IP. & P. 13p.

MINIATURE UNISELECTORS
3 bank, 12 way, 250 or 1400
ohm, 24V models available.
Type 22004, Bupplied
complete with plug-in base.
Bize 3in X 1lin X 2in. A very
neat precision compcncn(
Price £§-25. P. &
6 bank 25 way J 75 ohnoi
hefore hreak. Half Cycle type.
wiper arms at 180°.

Make
2 sets of
Price £3-13 post free.

GOOD QUALITY
INSTRUMENTS TAKEN
IN PART EXCHANGE

OR PURCHASED

FOR CASH!

resetting when |

Typ:: Moving Coil Galvano-
meter Ranges: 1. 005 to 5 ohms.
2. 05 to 60 ohms. 3. 5 to 500 ohms.
4. 50 t0 5,000 ohms. . 500 to 50,000 chma.
Scales: Switched. Blidewire: 0-3 to 50.
Galvanometer Scale: 10-0-30. Case:
Moulded plastic. Internal 8ourcc: 4V
Dry battery. Dimensions: 200 x 110 x
8omni.  Weight: 0-0kg. List price £25.
Our price £8-89p.

AVOMETERS

These well-known portable test instru-

ments have been overhauled and are

offered complete with leads, crocodile

clips and prods.
Model D .. £14
Model 40, 47 \ 484 .. 218
Model 7 .. £17
Model 7X 21950
Model 8 . £28
Model 8X £33
Model HR- £20

Model 48A complete with voltage ‘multi-
ptier for 480V and 3600V. Current shunts
for 120A and 480A. A.C. Current trans-
former for 204 and 60A. In special

wooden box. 474 and 48A are Admiralty
patterns  of the model 40. £16-75.
P. & P Top.

RESET TIMERS — ACRO TIMER BY
HAYDON

Synchronous motor «driven timer providing
manual adjusted delay. Delay time is set
on graduated dial, Press button closes
contact and drives motor which drives an
arm until it actuates the load switch. The
cam then returns to initial position for
repeat action. Various ranges available.
230V 50Hz Load contacts 154 230V, £5.

HIGH SPEED IMPULSE COUNTERS
by Davis, Wynn «&
Andrews, 4in dial and ’
pointer registers up ta |
100 andl 4-digit counter &
both manually resettable
The drive to the counter
is by air inverse escape-
ment so that there is no
Joading of the pointer mechanism when
digits are changed and adjustable pawls
are unnecessary, Coil resistance 100 ohms
ominal volt operation, but the device
works reliably from 20V at rates up to 10
impulses/sec. In circuit with a thyratron,
or neostron, counting rates up to 100
unpulses/uec are possible provided pulse
width is restricted to keep mean current
to 100mA. New, £6.38.

RIGHT ANGLED GEAR BOXES

Gear Loxes give o drive ratio of & 1at

right angles to the input. Drivealle

through the 1/p shait only. Dimensions

4in  wide 3lin  deep < 4}in high.

Robust construction in cast iron. Price
-20.

With pulley an! ball race shaft mountings.
Price £4-97. Carriage 75p.
WIDE RANGE OF
PRECISION MULTI-TURN
POTENTIOMETERS IN STOCK

AYO TRANSISTOR ANALYSER CT 446
A portable  direct-reading instrument
capable of giving accurate tranaistor
meagurements in the grounded emitter
conflguration. Battery power unit 1-5V
to 10-5V in 5 steps. Base current 0-1mA,
1-40 mA. Collector current 250 mA. Bize:
15% » 9} x bins. Weight with batterjes:
151b. Price £42-50. Carriage extra.

6 DIGIT ELECTRICAL IMPULSE
COUNTER

New Type EM 101 24V Resettable £5
New P.O. Type 5 digit 330 Ohms .. 23-50
110V D.C. 4400 Ohms coil Ex-equip. £2-88
Packing and postage free.

VEEDER ROOT 6 DIGIT COUNTER

Suitable for counting all kinds of pro-
duction runs, businesa machine operation.
Mechanically driven. Reset type KA 1337,
manual knob. Ex-equip. but new con-
dition. 8pecial price £1-25 plus 25p, P. & .

3 DIGIT RESETTABLE COUNTER
Totalising 48V d.c. at 48mA: 10 impulses/
8ec. Length 4in % 3in X lin. Price
£4 post free.

6 DIGIT RESETTABLE COUNTER
Totalising 240V 50Hz. Viewing window
2in X} Ex-equipment. Price £2-78.

P& P 25p.

6 DIGIT TOTALISING NON-RESETTABLE
COUNTER

Mechanical operation. Chromium finish.
Length lgin X jin X jin with viewing
window jin x ,.iu Lx-equipment. Price
48p. P. & P. 13p

BERKELEY DECIMAL COUNTING

UNIT 0-9

Direct  reading  octal
base plug in unit elec-
tronic  counter.  The

number counts received
is indicated by one of
ten neon lamps behind
acetate panel. The unit
counts from 0-9 the
tenth pulse resetting to
zero and simultanecusly
generating an o/p signal.
Circuits can be con-
nected in cascade. Power supply 6-3V d.c.
Cuton/Cut off 15V, Price £8-50 p. & p. free.

MINIATURE DIGITAL DISPLAY
Operates on a rear
projection 6:3V.

‘ pilot lamp. Charac-
ter size jin high. 0-9
N digite with degree.

symbol, i.e. (4°).
Dimensions lin
wide, 3%in eep,
1&in high. List
price 6 gns. Our
price £2-73.

lin characters £3.

4in characters £9. FPost free,

EAC DIGIVISOR Mk. Il DIGITAL
READ-OUT DISPLAY

Uses a sensitive moving
coil movement to project
Jigits 0-9 on to a viewing
screci via an optical Iens

TACHOMETERS
Portable and precision
instruments by Smiths.

Tncorporating 4 mechanically
selected ranges of 500, 1,000
5,000 and 50,000 r.p.ni
Within 29 accuracy, supplied
with accesseries and ecarrying

case. A neat amt compact
instrument. Bargain  at
P. & P. 25p.

system. lmage height
#in. Lamp 6:3V. Sensi-
tivity 250 micro- amp.
Din i 4% in.
W. 2%in, H.13in. Frice
£3-50. P. & P.20p.
NEW SERIES

M3 BY KGM

DIGITAL INDICATORS
Provides selective display
up to 10 character. ldeal
where space is timited.
Price £3.

MINIATURE MOYING COIL
] RE|

1 List price £4-30.
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ELECTRONIC BROKERS LTD.
(Dept. PE), 49-53 PANCRAS RD ' LONDON NWI

01-837 7781

TELEX 267307

Open Mon.—Fri. 9—6 p.m.

BRAND NEW 4 Digit Countet

with electrical reset

ngh quality counter operating from 12V
D 120mA at 10 impulses/sec. W. 13in
n L-4In. Price £5-25. P. & P. free.

LAY SLIS
By Sangamo Weston,
suitable for D.C. circuit.
A high sensitivity relay
more sensitive than the

)

electromagnetic type.
R a Single Coil Resistance
310 miero amps. 315Q.

Qur price £1:15.

NUMICATORS
Fig. size 161,
Cold cathode gas filled in

. line 0-9 digital display
tubes.  Long life expect:
ancy.  Minimuun striking

voltage 180V. Bide reading
Type XN 7, XN 23 and
XN 3 amber. Price £1-15.
End reading GR 10 M/U
clear £1-40 post free.

MEMORY- CORE STORES

42 x 52 2K bit ‘9
ferrite core store h
complete with 84
0A10load diodes. [}
Ideal for building =

computer  store E
or holding in- .97 (8
formation in

binary form. Price £2-75. P. & P. 38p.

MEMORY PLANES

Ferrite core memory planes with wired
Ferrite cores. Used for building your
own computer or as an interesting
exhibit in the demonstration of a com-
puter. Mounted on plastic material.
franie § X Bin.  Consisting of matrices
40 X 23 X 1 cores each one individually

addressable and divided into 2 halves
with independent asense and inhihit
wires. £8.-50. P. & P. 15p

LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER—BRAND NEW

High grade full wave
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 driils,
conduit box. 240V,
£2.99. P. & 13p.

Kity standard 2in
30Hz, 400W. TPricc

RAPID HEAT SOURCE . . .

il
’

Ty

new Infra Red Tubular
Ideally suited as leat
Egg Hatching,

from  brand
Quartz Lamps.
souree for Drying Ovens,

Incubators, ctc., 240V, 1,440V, 20,000
Angstroms, Length 12in X Jin  dia.
Price 75p. P. & P. 25p.

STOCK CLEARANCE

All items are offered in ''A« is condition”™
249 £

Oscilloscope Airmec 10
Oscilloscope Airmec 210
L.F. Osc. Dawes 400C .. .. £15
Crystal Calibrator Marconi TF

34 218
Salety Ohmmetel h\ ershml an:l

Vignoles ..

Bridge Oscillator Alrmec 703 . #5
L.F. Oscillator Furzehill G 420 .. £7-50

Valve Voltmeter Furzebil! 378 B/2. ImV-

100VY. 5 ranges. -50 post free.
Creeil Morse Receivers Model 7B.

218. Carr. £3.

New Highgrad? Moving Coil AC/DC Volt-

meters. 2 ranges 0-150 and 0-300V.
200 Ohms/V. 57 meter mirror scale in
teak case. £10-50 post free.

183




The Diamond Tip is ‘007in radius, thus
ELECTRO N Ics SEND S.A.E. FOR LISTS making it compatible to .play stereo
P.O. BOX 26 GUARANTEE records on mono equipment withont
& e «rhﬁute to the record; and of course
AYLESBURY Satisfaction or money ;‘m_;;:"'nm
BUCKS. refunded EXPORT ENQUIRIES WELCOME
CARTRIDGES STYLII
Ine. P.T. Ine. P.T ACO8 Sapphire  Diamond ELAC  KBT9 Sapphire Diamond
ACOS each each GP59 .. .. 13p 87p (PEIB) .. 33p 47p
GpPi9 .. .. €3p /8 2181 GPA> .. .. 13p M ER3MB 33p 47
(iP91-18¢c 1. .. 2105 8/8 .. .. 2181 GP87 .. .. 13p 37p ERSMX 13p 37
2-11 .. .. 88p .. D)8 .. 22 (iP73-1 .. 33p 47p ERJSB .. 38p 47p
1249 .. .. ™" SX5H .. D/8 .. .. 42 GP73-2 .. 83p 47 ER60 Stereo .. 33p 47p
. 50-500 . b87p X4N .. DR.. .. 2138 1;}1:59 2L igp gvp DECCA
GPY1-28¢. s above QP81-1 . P 7P i Iy 1.
GPI-35c. | A3 abore SOLDEING e P11 33p a7 A ety O
Suitable to replace TCH + o o o GPo1-2 .. 33p 47p v
800 . .. .. 27-3% EV26 8tereo .. 13p 3
elcs GBOOE 218 gl B R i Ge2 13 37
GPo2 . . £13e eooie Ik S : GP9I-18¢ .. 33p 47 L S P L
GPO3- 1 : £1.24 :800 Buper K .. .. 219-50 GP91-8¢ ©33p a7 Ges . .. 18p 37
GP94 | £21.55 RONETTE . iP93-1 .. 33 47p gégllé“ . }gp g;p
GP94-; S s180 105 R 99p GP94-1 . 8% 47 acsloe L 1ab 3
GP95 b4 . . £1-24 108 .. B/8 .. 99p GP93-1 X 33p ey o /-s 339 ‘79
P96 Lo DCi00 . &8 - 20p GPO6 .. .. .33p I 23? b= ) HE
Ac0s 104 1- 10 .. £2.08 DC400BC .. RB/S b 70p HGP37 o 138p a7 A e 33 san 479
1- 25 £1.99 105 . DB .. 812 04 .. 33p 47p 83 - 339 479
— 5o .91 106 .. D8 T 83 . o P v
-499 .. 77 DC400 . D8 84p B.S.R. GOLDRING
BSR DC4008C .. D/S . 84p BSE C1 (8T3)  383p ;7; gg;g = {gp g;p
Xsu .. 88 . 139 SONQTONE e o BE 5B MX1 . .. 13p F
X3H .. 88 .. 21.39 BTA .. DB .. 2198 BSR 8T8 . 33p ' MX2 .. 13p 37p
XoM . 8/8 .. 21.39 9T A .. D/8 .. 8179 BBR ST9 33p 47 Btereo C880 . 18p 37p
XGH .. 88 2130 OTAHC .. D/ .. £L79 BSR 8T10 .. - 45p PERPETUUM EBNER
DE BANKS MAGNETIC RECORDING TAPES EheE Lo P HH e 26 BB 47
| POLYENTER POLYESTER L P A AG3016 . 13 37
o . ) B8R X3H .. D 70 AG3063 - 18 37p
go:.nlsl 0 PlSpool Size in. Price L{‘i(’)‘(‘)‘f‘th 8pool Size in. Price BSR X5H . 33 47 AG3306 33p e
ndard Play 7 ] Py J
| “hoort 9 50p 12006 :;} sg; M3l o BD D AG3310/3306  33p i
= 33 63p 18001t 7 2 COLLARO AGB400 .. 13p v
12001t 7 70p  Double Play Collaro  Studio RONETTE BINOFLUID
Long Play 12001t 5 87p - .. 13p 37p Br4o .. .. 13p 37
| 2101t 3 27p 18001t i £1-10 Collaro-Ronett DC284 - 13 37
| 4501t 4 43p 24001 1 £1-30 TX88 13p 87 SONOTONE a8 -
.87 27T - - P P
EMPTY TAPE REELS CABSETTES %O\gell(;st-)/(,ng D ? 3T .. .. 33p 47p
3in ki) Boxed in Plastic Library Packs (DN2) 33p 47 8T4A .. 33p 47p
4in 9 60 53p Dual CD8/320 9TA . o 33p 47p
oin 11p 90 83p (DN3) L. 33p 47p 9T hIlC B 33p 47p
aiin 13p C120 87p ELAC  KS8T$ 19T .. 13p 87p
7in 18p P. & P. 7p on all orders. (PE10) .. 33p 47p 20T .. 2 18p 87

SEMICONDUCTORS - BRAND NEW - MANUFACTURERS’ MARKINGS - NO REMARKED DEVICES

2N3884  624p 2N2613  85p UN3708 171 2ING287 £2-62§1ACIZ8 20p [BC115  32p|BDI32 9$7ip BFY41  50p (GCET113 20p [NKT242 20p 0C20 75
ON404  28§p 30p“’N370‘) 174p 2N5305  874p| ACIS4 22;» BCIl6 62 'nmuo 21.374 |BFY43  62p |GETIN4  20p NKT243 68ip OC22 50p
2N696 20p |2 2N3710 P! 40p | AC176 25p BC116A 374p{BDY11 n-sv; BFY50 22{p GET118 20p NKT244 1%7jp 0C23 80p
2N697 20p | 2N2696 82 p\zN:ml 373p| ACI187  82§p BCI17 30p  BDY17 £1-87f | BFY51 224p GETIIY  20p NKT245 20p OCM 574p
2N69E 25p|2N2711  80p|2N3713 . 5308 874p|ACI8R 7ip | BC118  32{p BDY18 £2-47§ |BFY52 22{p GETI20 58ip 2 20p 0C25 80p
2N69Y  62§p|2N2712  30p 2N3714 2175 ZN.JSOQ 82ip|ACY17  27ip | BCi21 20p BDY19 £3-12} [BFYs3 224p GET873 12{p 80p 0C26 324p
2N706 2N3816  35p p[ACYI8  25p | BC122 20p BDY20 £1.52} |[BFY36A 57}p GET880 30p 20p OC28 82{p
2N7064 2N3823 £1-12p * P[ACY1Y  25p | BCI2S 55p BDY38 873p |BFY75  30p (GETB87 20p 20p OC2Y 75p
2N3826  80p 3 p|ACY20  25p | BCI26 55p| BDY60 £1.80 | BFY76  424p GET889 221» 20p 0C35 40p
2N38534 27{p |2 p|ACY2] 25p |BC134  57ip BDY61 £1-80 |BFY77 57i{p QETS890 22{p 20p OC36 824p
2N 3844 27ip 2 p[ACY22  20p | BCI40 37§y BDY62 £1-37§ [BFY90 674p |GET8Y8 22{p N £20p OC41 22§p
2N3855  274p p|- 20p |BC147  17¢p BF1I5 25p | BFW58  273p |GET807 223p 87ip 0C42 25p
2N3835A  30p P 20p |BC148  15p BF117  474p |BFW39  25p |GETS98 285p 90p OC44 20p
2N3850 30p| Pl 25 173p  BF163 85p | BFW60 25p | MAT100 30p 75p 0C4S 12gp
2N3856A  85p 75p 7lp BrieT  25p ATI01  30p 82ip OC46 16p
2N3858 25p | 1 20p BF173  323p | -80 |{MATI20 30p 75p | OC70 15p
P|2N3838A  80p ¢ 24p| 2 173p BF177  32ip . MATI21  30p 82ip 0C71 124p
2N3859  £7ip - P ofp BF178  38p p|MJ100 81073 NKT451 6glp OCi2  12ip
2N3859A 32{p| 2 P 624p BF179  72}p p MJ420 21127 NKT4a2 62}p OCi4 324p
2N3860  80p |2 pl2 18p/ BF180  86p p MJ421 zms; NKT453 47ip 0C75  22ip
Green 2N 3866 | P 14p BF181 32¢p (B p MJ430 £1.02§ ' NKTB0SF 0ocC78 22¢p
Yellow 2 274p| 4 16p| BF184  2bp p MJ440  95p 324p OC77  27jp
Orange £1-874 14p BF185  424p | BBX: P MJ480 97}9 NKT613F 078 25p
2N3011 24p 15p| BF194  22ip | B8X60 82ip MJ481 21.2 32fp 0C81 20p
2N3014 p 17p  BF195  274p [BBX61  82{p MJ490 zl NKT674F 80p OC81D  20p
2N2053 P 17ip | BF196  42ip | BSX76 22ip MJ401 &l 371 NKT677F 30p OC83 25p
2N3054 p AF 2 174p|BF197  31ip [BSX77 27{p MJ1800 £2-17{ INKT713 285p OCS84 25p
2IN3055 plAL > 274p BF198  42{p |B8X78 27{p MJE340 82{p INKT717 42§p OCI3%  32{p
|2N3133 3 2 225p BF200  86{p [B8Y10 27jp MJES20 87p |NKT734 274p OCl40  32{p
2N3134 221p | BF224 30p p A 21 P NKT736 35p |0OC16%  234p
P 2N3135 plAl 3 22{p|BF225  80p 15p P NKT773 25p |OC170  30p
p|2N3136 50p / 20p| BF237  32}p p | A P NKT781 30p |OCI71 30p
p|2N3340 p AF178 17;p|BF238  32{p p P NKT10330  OC200 32jp
p|2N3349 p| AF179 : obp BF237  47}p p » 824p 0C201  470p
P 2N3390 p|AFI180 28ip BF22A  47}p p > P [ NKTI10410 30p OC202  474p
p|2N3391 p|AF181 212L  22p BFX12  22ip P P INKTI0439  |OC203  3%{p
p 2N3391A p|- 26 p BFX13 223p p | N P 374p 0C204  42{p
1| 2N3392 p AF230 42 27§p| BFXus  38p P P NKTIO0NS  |OC205  42{p
p| 2N3393 p| AF279 27{p BFX43 8%p P 324p OC207  62§p
P|2N3394  20p -zwuéu P AF280 682 274p| BFX44 37}p P | NKT20329 oCP7I  424p
P|2N3402  224p|N4285 plAFZIl 27ip BFX68 67}p p 7ip | P346A  224p
p|2N3403  22ip|2N4286 p ABY26 2§ 2 37{p|BFX84  30p BBY40 824p NKT80H1 TI834  624p
p 2N3404 37{p|oN4287 p ASY?27 3 20p BFX8)  88p BSYal 30p 74p | T1843 40p
P 2N3405  4Bp|N4988 p ABY28 22ip| BFX86  80p |B8Y52 80p | NKT80112 124p
2103 p|uN3414  27§p|2 p ABY29 f 284p BFX87 30p BBYa3 30p 173
9N221934 50p|2N3415  97)p |- 42{p| BFXS8  25p 'B8Yj4 30p NKTS0I13 174p
'Nuvu A22{p|2N3416  374p - p ABYS50 2§ 87{p|BFX89 62}p B8Yi6 224p . 173
273 2N17  874p 5p| ABY 51 16p BFY10 32ip BBY78 224P  NKT80211 174p
p 2N3439 £1-80 Dl ASY53 3 18p|BFY1l 42)p | BSY7u 373p 17}p
P 9730 Pl ABY:4 54 $2ip|BFY17 g24p |BSYs2 42{p NKT80212 224p
pI2N3570  87ip 5p| ASY62 22{p| BFY18 32{p B8Y90 30p 924p 17§p
P2N3572  87§p Y p| ARY63 22ip| BFYI14  32{p |BBYU A 27{» NKTR0213 174p
2N3605  274p | pIASYT2 28 ; 874p BFY20  62{p | BBW4I 30p
2NBGOH  274p|2 p ABYB3 g5 20p| BFY21  42§p | B8W70 2zu NKT80214 aoo
Op 2N3607 22{p|2 pl ABYS6 42{p(BFY24  45p |D16PI 824p | T1861
2N3662  874p/ p ASZ20 17{p|BFY25  25p |[D16P2  40p NKT237 35p NKT80215 T1P26A elip
2 D 2N3663 374p p|ABZ21 274p|BFY26  20p |DI6P3  37jp NKT238 25p 92{p TIP30A 75p
2N2369.4 mmNam-z 1739 p|40467A P|AUY10 £1.50 BCZ1)  37ip BFY29  80p DIAPs  40p NKT240 27{p [NKTS0216 TIP31A  82§p
2N2410  424p|2N3703  284p|2N5246  62{p(404683 72ip|BCI0T 15p |BD116 £1. 12*[31-‘1!30 50p (GET102  80p | NKT241 274p 924p
2N2483  27{p|2N3704 e24p|2N0y249 67{p|ACI07 80p | BC108 16p |BDI21 65
2N2484 82{p|2N3705>  20p|2N5249A 674p ACI117  60p|BC109 15p BD123  82{p| TERMS, CASH WITH ORDER ONLY. POST AND PACKING
2N2539 22*» 2N 3706 mxp."N.;?ﬂa £3-25 | AC126 20p /BC113 27? BD124  @0p| PAYABLE ON ORDERS UP TO £6, AFTER THAT FREE
2N2340  224p|2N3707 2NG266 £2-75|ACI27  25p|BCl14  87ip |BDI131  974p EXCEPT C.R.T’s. ADD 2ip PER ITEM P, & P.
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Take your Wellerchoice*
in Soldering 7

/

* Low Initial Cost 3K H‘ /

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 5K
Instant heat soldering guns to deal with intermittent
soldering. Working heat 1s reached within seconds of
pressing the trigger, so the job is finished in less time than
it takes for a normal iron to heat up. Expert dual heat
(100/140W) and Heavy Duty (275W) models avaitable
Alternative tips available for plastics working.

Weler Hegtric Limited

Redkiln Way, Horsham, Sussex Tel: 0403 61747

oty R FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical ‘“know-how”’—like reading circuits,
asseinbling standard components, experimenting, building—quickly and
without effort, and enjoy every moment. B.LLE.T.’s Simplified Study
Method and the remarkable TECHNATRON Self-Build Outfit take the

] 4 4 i =

THERE'S MORE g
MORE & MORE
FOR EVERYONE

ey
The great new (971 b 2
edition of Lasky’s famous SR\ o\
Audio-Tronics catalogue “yg( A \ %

is now available—FREE on %« 3
request. The 44 newspaper .3
size pages—many in full
colour—are packed with
1000’s of items from the
largest stocks in Great
Britain of everything for the
Radio and Hi-Fi enthusiast,
Electronics Hobbyist,
Serviceman and
Communications Ham.
Over half the pages are
devoted exclusively to
every aspect of Hi-Fi
(including Lasky's budget
Stereo Systems and Package
Deals), Tape recording’

and Audio accessories,

and introduces LASKY'S
AUDIO-TRONICS CREDIT
CARD SCHEME offering holders
one month's interest free credit
up to £50. Send your name and
address and |5p for post and inclusion
on our regular mailing lisc.
LASKY’S RADIO LTD. (Dept. PE)
3.15 Cavell Street, London EI 2BN

%

> /3
A
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mystery out of the subject, making learning easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. and what’s more, you will
understand exactly what you are
doing. The TECHNATRON
Qutfit contains everything you
need, from tools to transistors—
even a versatile’ Multimeter which
we teach you to use.  All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
SO you can use it again and again.

You LEARN—but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build—and it’s a good one—is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating ‘as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

A l4-year-old could understand
and benefit from this Course—but
it teaches the real thing. The
easy to understand, practical
projects—from a burglar-alarm to
a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a ‘“‘non-
technical’’ type. And, if you
want to make it a career, B.LE.T.
has a fine range of Courses up to
City and Guilds standards.

New Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of “OPPORTUNITIES IN
TELECOMMUNICATIONS /| TV
AND RADIO”. This brand new
booklet—just out—tells you all
about TECHNATRON and
B.I.E.T.’s full range of courses.

k Opportunities in
o nitie
TBET TV and Radio

Dept. 371B, ALDERMASTON COURT, READING RG7 4PF

POST THIS COUPON FOR FREE BOOK

1
To B.LET. Dept. 371B, Aldermaston Court, Reading RG7 4PF
'Please send books and full information — free and without §

J obligation.
I NAME...

AGE. ...

IR

2l L=

G2 ADDRESS......... oo ooeeesiie e oo« et e e

BIET

OCCUPATION

|
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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SOLDERING
INSTRUMENTS

DESIGN
CENTRE
LONDON

® SIX SIZES—10 WATTS TO
60 WATTS

® EXCELLENT THERMAL
STABILITY

® STRONG, LIGHTWEIGHT,
COMFORTABLY ELEGANT
DESIGN

® UNEQUALLED PERFORM-
ANCE i g

® PUSH-IN BITS, COPPER \_
OR LONG-LIFE L “
S

® INDICATOR LAMPS
OPTIONAL ON ALL
MODELS

® ALL VOLTAGES

® EASY MAINTENANCE

PLEASE ASK FOR NEW
LEAFLETS 37/1001/3

LIGHT SOLDERING
DEVELOPMENTS LTD

28 Sydenham Road, Croydon GR9 2LL
Telephone 01-688 8589 & 4559

sttt RO o e

REGD

LITESOLD

{
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{
|
{

A y (s
Selections from FELSTEAD ELECTRONICS’ List
(8ent free for stamped addressed envelope to address below)

Transistors, etc. AC126 18]p. AF115 18p, AF116 18p. AF117 280p. 0AG 71p. 0A10 7ip, OARY
7ip. OABS 7ip. OC23 32{p. OC25 80p. OC28 87} p, OC28 42]p, OC3S 481p, OC44 14p. OCHH
12{p. OCT71 184p. OC72 12ip. OC75 12{p. OCK] 12}p. OCS1D 18p, OCS2D 18%p, OC170
20p, OC171 1}p, Many more in list. 8D,R. BY100 800piv 14p. 8 Amp series: BY213
300piv 20p. TY212 600piv 85p. BY211 900piv 30p. BY210 1200piv 85p. (Charges 8ip
up to 11, pakl for 12and over.) Sub-Min, Transtormers: OUTPUT (3 for 0C72, etc.) 14p.
(Up to 6 8ip). MULTIMETER. Our famous 20000 [} per V £4-62} (18p). Details and
other in list. SOLDERING IRON. 8lin;, modern, British high-speed 8!", all parts
replaceable, highest quallty, full guarantee: £1-07) (10p). DIAMOND STYLII Replace-
ments for BBR TCR/LP, TC8/8, TCSLP/STEREO; COLLARO ‘0°: RONETTE BF40LP:
GARRARD GC2/LP and GCS/LP: ACO8 GP65/67. all at 40p (6p) ACOS GP73, GPAI1:
BSR 8T4 (8T8, 8T5), 8T8 (8T9): SONOTONE 8TA, 9TA, 9TAHC: PHILIPR A(:3308,
3060 (3063, 3066, 3301, 3302, 3304); Garrard GK825 all at 78p (Bp). All are of the very
highest quality. Double Diamond: 8T4 (3T3, BT5); 8T10 (8T9, 8TH): 9TA, 9TAHC, 3306,
GPII (For GP92, GPI3, GPY4 cartridges): GPI1SC for alt GPH1-8C cartridges; All at £1-50
(8p). PICK-UP CARTRIDGES All standard fittings and stlyli, MONO G(P67/2 78p
STEREO-COMPATIBLE (MONO) GP91/8C (81-05). STEREO (P93 £1-27}. S8TEREO
CERAMIC (:P94 £1-92:. SONOTONE STEREO 9TAHC (DIA.) #2.87!. GOLDRING
G850 £4-87;. (iR00 28-50, C(IROOF £13:50. G800 SUPER E £19-50 (8}p alitypes or Reg.
Post £8i{p). STYLII FOR ALL ABOVE TYPES, including GOLDRING available.
RECORDING TAPE. Btill the finest quallty Mylar avallable: Standard 5 600 ft. 38p
537 800 £t. 50p 7 1,200 1t. 88p, LONG PLAY 5" 900 ft. 50p 51" 1200 1t. 58p 7° 1800 f1. 90p
(74p on 5° and 51" 8p on 77). MICROPHONES Crystal Mic 81, hand/desk 8lp, MIC45
Curved metal handgrip 21, CM21 Grey band/desk 58ip. Stick ‘60° £1-02; CM70
"Planet” machined metal tapered stick type with neck cord, adaptor to fit floor stands
£1-47: (All 8p LAPEL (or hand) with cllp 821p (8p)). Al are fitted wtih leads. Dynamic.
Creain hand/table MINY 77}p (8p) M810, 50K 0 for desk, tapered with base and silde-out
adaptor £21-97¢ M811, Similar, but fixed on swiyel awan neck to switch-fitted base
22-82} (Either 18p). Type 209 Cardioll bali, 30K /600 0, onuni-dir., bullt-in vol. control,
onfofl switeh, special lead, handle (as good as money can buy) £6-80, DM160, Non-Dir.
Ball, 50K 0, awitch, cable, adaptor £3-87) (27ip ecither). MICROPHONE INSERTS,
Dia., 1-75" OR 0-9° either’size 37)p (6p). EARPIECES with lead & min. jack plug (-5 or
3-3muu, state which) Magnetic 8p Crystal (3-5 only) 24p. (Up to 3 for 8p on any.) HEAD-
PHONES De Luxe 8STEREOQ 8-16 ohms, $2-471." Same, fitted vol. control each earplece,
£4:20, Both have lead and steréo jack plug (17ip). HIGH RFS. 2000 ohm. Adjustable

ip (12ip). SPEAKERS, 12* ROUND, fitted tweeter, 3 or 150 (state which) 81:87}
(271p) or for Stereo £4-85 pair, carr. pall. 21" 3 OR 8Q (state which) 87{p (8p).
EMI 18" x 8%, 3, 8 or 130 (state which) 2212} (26p): with single flared para. tweeter
cone R or 150 (state which) 22-27} (25p): with two tweeters and crossover network 8 or
15 (state which) £23:75 (26p). VIBRATORS. Genuine Plessey 12V 4-pin iion-synch.
121HD4, 2}” ex. pins £71p. Am. 12V 4-pin, non-synch. 7/16ths. longer, 82{p 12V 7-pin
8Synch. (128R7) 82{p (ali types 8)p per vibrator). CONNECTING WIRE, Packs of 5
coils asatd. cols. ea. coil Jyds. Bolid core 14p (8p). Flexible 18p (7}p). SBuper thin
for transistor wirlng 16p (6p). PICK-UP WIRE. Super thin twin flex. screened aml
sheathed 8p yil. (8p up to Gyds.—over, free). RETRACTABLE Flex. Leads. (Curlies) 61t,
phono plug ea. end 22p. 12ft. 38p. 61t. phono plug/phono socket other end 2Bp 121t.
42]p (6p per lead, all types). SEND 8.A.E. for full free lists—Teleton and small 3W anl
7iW trans. amplifiers, Electrolytics, Vol. Controls, all types of radio awitches, car and
portable expanding aerials, Meters, Test prods, all types of Brit. & Cont. standard and
min. plugs and sockets, BDR's, Thyristors, croc. clips (various), terminals, etc. ete. and
many “Special Offer’ lines at lowest possible prices.

FELSTEAD ELECTRONICS (PE502)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE
Cash with order only. NoC.0.D. or Ualler Service. Charges (Min. 8p) in brackets after all
items.  Regret Orders under 25p unacceptable, excluding postage. 8.A.E. please for
enquiriey or cannot be replied to.  Changes apply (-.B. and Eire only. Ovcrseas orders
welconred (lists free overseas).

Send 5p for New beasive I.C, and Bemiconductor price list (24 pages)
INTEGRATED CIRCUITS
NEW LOW PRICES « FULLY GUARANTEED

RCA £p | MOTOROLA 1-9 104+ 2354 | MULLARD
CA3000 1-80 p £y | LINEAR 2
3005 1-20 | MC708G 001 = 076 | TAA241 1-624

7 265 | MC724P 068 — 0-58} 242 488

1 0-75 | MC788P [ 3 069 243 1-50

12 0-90 | MC789P 0-68 — 0-85¢ 263 0-774

13 1-08 | MC790P 1-24 — 1-03} 203 097}

14 1-28 | MC792P 068 — 0854 300 178

18 0-85 | MC799P 068 — 085 310 1-28

184 110 | MC1303L 270 = 225 320 0-72}

19 0-85 | MC1304P 360 — 3-00 350 175

20 1-30 | MC838P 549 — 457} 435 147}

20A 1:80 | MC1562G 461 — 384 321 1384

21 1-60 | MC1435L 345 — 287} 322 3-80

22 1-80 | MC1709CG 095 — 0-824 330 495

33 l-:g Data sheets 0-12] extra 811 3'45

p d TAB101 974

284 76 | FAIRCHILD Y 04 | TAD100 1974

288 -08 1”" L ;; e ;g*' TADI10 197

B i ok ok fh g [

3 8 - ¥ 0 i

A 198|023 o3l o088 o085 o |FcHl o4z

26 076 | 702C 118} 106 0973 085 | FCHI121 1-08

38 0851709C 076 067, 065  0-68f | FCH201 1384

n 0 [ 710C 076 067] 062, 085 | FCH231 1-50

» 10| 712C 076 067; o062} o085 | FOJI01 1624

i AC17HC 09 oo o o7 |Foud  1se

i 28 | B, 708C and 741G T0-5 or DIL. package FCIaLg e

ig l:zg TEXAS TTL o l lm.unn’ TTL | FCY101 1-08

48 208 | 8N7400N 080 | ruHio1 087, |FLESSEY 2

19 160 | gN740IN 080 | FUHI21 .97, | SLA03A 218

30 185 | §N7409N 050 | FyH141 087} |SL70IC 1,00

31 18| sN740SN 060 | ryHIGI 0874 |BL7OX 100

o $55| 8N7404N 080 | FIH17TI 091 | GENERAL

o 110| SN7405N 050 FJH221  0-87} | ELECTRIC £

& $i3| SN7¢1ON 050 FJJ101 187} | PA222 374

53 168 8N7413N  0-50 FJJ121 187} PA230 1184

29 188 | sN7e2oN 050 FIJ141 818} | PA234 1-0%

SN744IN 2681 | FyJ101 187} | PA237 1874
SN7490N 197} & FJJoal 818} | PA246 262}
8N72709N 0-87} [ FJY101 0-80 PA424
Post & Packing 10p per order.
TELEX
TELEPHONE A MARSHALL & SONS LTD. TELE:
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2
CALLERS WELCOME 9-5.30 SATURDAY 9-5
SET OUR MAIN ADVERTISEMENT ON PAGE 258 FOR SEMICOND UCTORS
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Send for your copy
of the HEATHKIT

1971 CATALOGUE...
...I's FREE onrequest

HI-FI & AUDIO

MARINE

SPEAKERS

e

D owmmms 5

CONSUMER R/C MODELS

SHORTWAVE

Here's the bumper Heathkit catalogue for you. Read about the wonder 4 No previous knowledge of elec:
tronics required.

and fascination of kit building . . . see in full colour the world’s best

% The constructional manuaf
values in Hi-Fi Radio, and even model radio control. Get up to supplied with every kit shows

: 1 . . you how.

date with what's new in scientific instrumentation . .. instruments

% Building Heathkit models is so

for test and service . . . in fact there is a Heathkit for almost economic.
every purpose, in every walk of life. A wealth of information +% Save up to 50% over factory builg

equipment.
is all yours for the price of a postage stamp, in the Free
Y Money saving direct from factory
Heathkit Catalogue. prices.

|
HEATH (cioucester) LTD., GLOUGESTER GL2 GEE

A Schiumberger Company

Many other models in wide range (BLOCK CAPITALS PLEASE)
FILL IN THE COUPON Name

FOR YOUR FREE Address

CATALOGUE TODAY

25/3A/71 Post Code
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THE WORLD’S SMALLEST
TWO WAVEBAND, 6
TRANSISTOR RADIO

Music, news, sport, wherever you are,

7-day money back guarantee if you are not

absolutely delighted with the results.

Make no mistake, this is a real radio, not a

toy or crystal set! Fully built and tested,

ready for immediate use. NO EXTRAS.

This minute radio will play anywhere—any time, beach, garden, park, home,
office, school, etc. The super sensitive 6 transistor circuit is fully tunable
over both long and medium wavebands, with built-in ferrite rod aerial to
provide excellent selection.

The Orion operates from one tiny battery, either mercury or nickel cad-
mium, for long life and economical running cost. The output is via a crystal-
type personal earphone, giving extreme clarity, which prevents disturbing
other people when used in public parks, open spaces, etc. The small size of the
Orion allows it to be carried easily in the pocket or handbag, and it is also
supplied with an attractive presentation case. Complete with earpiece,
battery and carrying case.

Specification, Waveband coverage: Medium 525kc/s to 1,605ke/s; Long
150ke/s to 308kc/s. Sensitivity: 3SmV/m max. Selectivity (at — 30kc/s
detuning) — 10dB, Power consumption: 4mA max. Power source: | = |-4V
Mercury battery. Mallory type RM625 or equivalent. Mallory battery is not
rechargeable.

COMPLETE WITH EARPIECE ONLY
RECHARGEABLE BATTERY =
POCKET CARRYING case  £1°48

*Spare rechargeable battery 18p extra—post FREE with radio.

BARGAIN PACKAGE

COMPRISING—| ORION RADIO POST
| RECHARGEABLE BATTERY £f ! 20p

AND BATTERY CHARGER

BATTERY CHARGER

THE BATTERY WE SUPPLY WITH THE ORION 1S A RECHARGEABLE
TYPE. BATTERY CHARGERS ARE AVAILABLE TO RECHARGE THE
BATTERY AGAIN AND AGAIN. OPERATES ON HOME MAINS 200/240
VOLTS A.C.

Battery life is approx. 10 hours. Charging time: 108 hours. A spare battery
will enable you to keep your Orion constantly in use,

LASKY’S PRICE 85p Post Free with Radio

EXCLUSIVE 7

MODEL TM-I| .
MINI-TESTER >

The first of Lasky's new-look top value meters,

the TM-1 is a really tiny pocket multimeter

providing”big' meter accuracy and performance.

Precision movement calibrated to 4. 39, of full

scale. Click stop range selection switch.

Beautifully designed and made impact resistant

black case—with white and metallic red/green

figuring. Ohms zero.

® DC/V: 0-10-50-250-1,000 at 1 K/OPV.

® AC/V: 0-10-50-250-1,000 at IK/OPV.

® DC CURRENT: 0-ImA, 100mA.

@ Resistance: 0-150k (2. Size

@ Decibels: —10dB to + 22dB. Only .

® Complete with test leads, battery and 3tin. x 2fin.
instructions. T3in.

LASKY’S PRICE £1-95 POST 13p
MODEL TM-5 EX OHMS|Y POCKET MULTIMETER

Another new look pocket multimeter from

Lasky’s providing top quality and value. The

Yslimline'’ impact resistant case—size: 43in x 2§

in X 1}in, ficted with extra large 2{in square

meter. Readability is superior on all low

ranges; making this an excellent instrument

for servicing transistorised equipment. Re-

cessed click stop selection switch. Ohms

zero adjustment. Buff finish with crystal

clear meter cover.

® DC/V: 3-15-150-300-1,200 at 5K/OPV.

® AC/V: 6-30-300-600 at 2:5K/OPV.

® DC Current: 0-330uA, 0-300mA.

@ Resistance: 0-10kf2, 0-1M Q.

@ Decibels: —)0dB to +16dB.

® Complete with test leads, battery and
instruction

LASKY’S PRICE £2-95 pOST 13p

188

McDONALD PROFESSIONAL
SERIES FOUR SPEED SINGLE
PLAY UNIT

High-precision low-
mass fully counter-
balanced pick-up arm,
heavy balanced turn-
table, simply
operated controls,
viscous cueing device,
slide in care-
ridge carrier, four
pole motor.

e £11-50
cmpee i £15:00 Lot w,
610 AUTOMATIC TURNTABLE

Same specifications as the MP.60 but with synchronous four pole
motor and full automatic change facilities.

LASKY'S PRICE £13-95 rosT 35p

WITH PLINTH AND COVER £17-75 POST 40p

910 AUTOMATIC TURNTABLE

Counter balanced pick-up arm, pressed steel turntable, bias com-
pensator, viscous cueing and synchronous four pole motor.

LASKY'S PRICE £11.75 rosT 35
WITH PLINTH AND COVER £15:50 POST 40p

310 AUTOMATIC TURNTABLE

Low mass square section pick-up arm, cue and pause lever, visual
stylus pressure indicator, slide in cartridge carrier, four pole motor.

LASKY'S PRICE £9.95 posT 35
WITH PLINTH AND COVER £13-75 POST 40p

BSR McDONALD PACKAGES
PACKAGE No. 1

BSR McDONALD 510 4 Speed Autochange

AUDIO DEVELOPMENT AD76K Magnetic Cartridge
BSR Afromosia Plinth with black mounting board ......
BSR Smoked Perspex Dust Cover

Recommended retail price

LASKY'S PRICE £2325 rost40p

ADD £5-50 if M2I0O/E is preferred
ADD £6-50 if Shure M44/5 is preferred

PACKAGE No. 2

BSR McDONALD 310 4 Speed Autochanger
AD76K Magnetic Cartridge

BSR Afromosia Plinth with black mounting board .
BSR Smoked Perspex Dust Cover .
Recommended retail price

LASKY'S PRICE £21-50

ADD 50p if BSR Ceramic Cartridge is preferred

NOW AVAILABLE 320

EXCLUSIVE

LASKY—McDONALD plinth and

cover available separately at $o4s:7155
]

WAFER TYPE ELECTRO DYNAMIC

This revolutionary idea in sound reproduction functions
in a similar manner to the cone loudspeaker system.
In place of the conventional paper cone is a flat, rigid
plastic pane! only a fraction of the depth of the equivalent
cone structure. With a flat rectangular panel a farger
piston area is also available thereby reducing the size
compared with an equivalent cone loudspeaker.

Power capacity: 20 watts (peak), Freq. range, 40Hz-
20,000 Hz. Input imp.: 8 ohms. Size: Il{in >~ l4{in

I sin. Weight: 90z.

LASKY'S PRICE £5-75 each

) Ble Lt sl
j
B

wh AW
-a
=t 33

Only )
I¥" THICK!!
Post 20p each

€11 for two.
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| RS
HIGH PERFORMANCE || TRANSISTOR THREE WAVEBAND
PORTABLE BATTERY MAINS RADIO

This is a really top performance, top quality solid state receiver packed with SONY know-how and
backed by the outstanding reliability for which SONY are renowned. Now this outstanding set is
available from Lasky’s at over 27%, below the manufacturer’s list price making it without a doubt the

No. ONE SCOOP of 1971! Just look at these outstanding features. Covers MW, LW and FM (VHF).
1l transistor circuit for high sensitivity and stability. Powerful output to 5in PM Dynamic speaker with rich
clear tone quality. AFC for drift free VHF reception. Pushbutton wavechange selectors and tone control.
Choice of three power sources- -9V battery, household mains or car battery with suitable adaptors.
Dial light for use in the dark. External jacks for earphone, tape recording, external power input and
car aerial.  Ultra modern styling and superb finish with padded leatherette covered cabinet for superior
sound damping with chrome trim, strong carrying handle.

The SONY TFM 8030L will enliven your leisure hours anywhere, anytime with exciting sound, news,

sport music, etc. Technical specification: Freq. range. FM 87-108 MHz, LW150-Z85kHz, MW530-1,605

kHz. Circuit: Il transistors, 7 diodes and 2 thermistors. Aerial System: Directional telescopic for |
FM, internal ferrite bar for LW/MW Power Qutput: [.85W max. Speaker PM Dynamic-4Qimp. 5
Power Source: 9V power pack battery (Ever Ready PP9 or equiv.), AC mains with adaptor, Car battery Y §
with adaptor. Size: 9$(W)x 8% (H)x 3#D). Complete with earphone and battery. Post 35p 4

MANUFACTURER'S LIST PRICE £29-75 Optional Extras. SONY AC-90¢ AC e
LASKY'S SPECIAL OFFER PRICE £21-50 85 b sl <

DIGITAL CLOCK
SCOOP

® pADE ESPECIALLY

A
® 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
ALARM SYNCHRONOUS
BUZZER MOTO
This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM ? \
LASKY'S in chassis form for you to mount in any housing that you choose. Foject 60 is a range of modules which connec( together to form a complete
Allseumgsareachneved by twodual- concen(ruccon(rols at the front including: stereo amplifier. The modules are: 1. Z-30 high gain power amp.
ON-OFF-AUTO and AUTO ALARM, "sleep” switch, [0-minute division Stereo-60 pre-amp. controlunit. 3. The PZ 5uns(ablllsed and PZ- 6$ﬂb|||sed
“click” set alarm (up to I2-hour delay), time adjustment. Ultra simple power supplies. A complete system comprises two Z-30's, one Stereo-60
rlnechla?lsm and high gquality manufacture guarantee reliable operation and and a PZ-5 or PZ.6.
ong life
The sleep switch will automatically turn off any appliance—radio, TV, light, STEREO 60 SPECIFICATION
etc., at any pre-set time up to 60 min. and in conjunction with the AUTO Input sensitivities: Radio up to ImV, Magnetic Pick-up ImV: correct to R.LA.A.
secting will switch on the appliance again next morning. curve +1dB: 20 to 25,000Hz. Ceramic Pick-up
The clock measures 43W x [3H x 33D (overall from front of drum to back of up to 3mV: Auxiliary up to ImV @ Outrut: ‘9'97"5
switch). SPEC:210/240V AC 50Hz opera(non switch rating 250V, 3A. Com- IV @ Signal to noise: better than 70dB @ Front
plete with instructions. UNDRE F APPLICATIONS. panel: brushed aluminium with black knobs and Post 175p
COMPLETE W|TH KNO controls @ Size: 5§ x 14 x 4in. T
Z-30 SPECIFICATION
LASKY S PRICE ‘695 Post I8p @®Power ou(pu(:3 IS\(;VOOR M.S. 'ldnB(o SoDhms ux‘ng a 35V°/suppl [ ] IFreque_ncy
response: 30 to 300, Hz + ® Distortion: o ignal to noise:
SPECIAL QUOTATIONS FOR QUANTITIES better than 70dB @ Input sensitivity: 250mV into 100K ohms @ Loud-
- speaker imp: 3 to 15 ohms @ Power require-
| [} ments: from 8 to 35V DC (The Z-30 will operate [
l | from batteries if required) @ Size: 34 %2} x{in. ‘4'472 Post 17
30V unstabilised—sufficient to drive

st two Z-30's and a Stereo 60 for ‘4.97% Post 12{p

domestic applications.

35V stabilised——ideal for driving two
P26 Z-30's and a Stereo 60 for low ‘7'97% Post 12ip
efficiency speak.

A completely new design 20,000 U.P.V. pocket
multimeter with mirror scale and built-in thermal
protection. Exceptionally large easy to read meter
with  D'Arsonval movement. Colour coded
scales. Single positive click-in, recessed selec-
tion switch for all ranges. Ohms zero adjustment.
Range spec. a.c. volts: 0-6-30-300-1,200V at
10Kfohms/V. DC volts: 0-3-15-150-300-1.2KV at
20K/ohms/V. Resistance: 0-60K-6megs. DC
current: 0-60.A—-300 mA. Decibels: —20dB to

" For St & o
PACKAGE PRICE ForScereo 6 ewo, - €20 pase s0p
17 dB. Extremely high standard of accuracy
on all ranges. Uses one 1}V penlight battery. Strong impact resistant plastic cabinet

LASKY'S NEW 1971
AUDIO-TRONICS
CATALOGUE

—size only 43 x 3§ x 1}in. Two colour bufifgreen finish. Complete with test leads and

battery. Send your name and address and I3p for post and
LAgKY’S PRICE ‘4.25 Post 13p inclusion on our regular mailing list.
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ONp Components NEW! SN74N SERIES TTL LOGIC

BSY29 % NKTB0214 7S RESISTORS
BSY9SA 15 NKT80215 715 Carbon Fitm 1' & 4 Watt S,C NOW FROM LS.T. - FULL SPECIFICATION TEXAS INDUSTRIAL

BY100 20 NKTBO216 7S 2 Np each INTEGRATED CIRCUITS 2T ECONOMY PRICES
BYXI10 15 Packs of 10 (of one value/wattage)
1249 50-99
:;%:g ;g 8:,50 15 Np per pack SN7400N  Quad 2-input NAND gate
SNTA0IN  Quad 2-input NAND gate open collecto
8YZ13 0 QA7 SN740IN  Quad Zv-np:l NOR gaelig - '
BZ Y86 S 0 PRESETS
eries OA7 SN740IN  Quad 2-nput NOR gate open collector
3wV 15 0A73 P& lipp it P SNTA0N  Hex Inverter
OAT9 Standard size 7Np SNIAION  Triple Jinput NAND gate
15151 45 OAB) Sub-miniature 5 Np SNTAIIN  Schmidt Trigger
MIES20 75 OA8S (Ayaiiable SN740N  Dual 4-input NAND gace
QA0 vertcal or horizontal mounting) SN7430N 8 input NAND gate
Usual vaiues 100 ohms to 5 Meg SN7440N  Dual 4-1nput NAND Buffer
SNT44N  BCD o decimal decoder TTL output
SN7450N  Expandable Dual 2-wide 21
IN7VIA POTENTIOMETERS ! TR D e D ORINVERT pace
N9 Log or Lin Less switch - 17 Np SN745IN  Expandable 4-wide 2-input AND-OR-INVERT gate
MPF103 N9 4 Log or Lin DP swich - 27Np SNT460N Dual 4-input expander
MPF104 2N918 Log or Lin Stereo L/S - 50N SN7470N  |-K Fip-flop
MPF 105 2N1090 Values. Sk, 10k, 25k, SOk. 100K SNT4TIN  |-K Master-Siave Flip-flop
INT091 250k, SO0k, | Meg. 2 Meg. g SN7473N  Dual |-K Mascer Stave Flip-flop
NKT124 N3} . . eg. 2 Meg SN7474N  Dual D-type Edge-Triggered Frip-flop
SNT4TSN Quadruple Butable Latch 65 0

NKTI25 INTI32
SNTAT6N  Dual J-K Master-Siave Flip-Nop with Preset & Chear ss S0
K128 21302 (CARACITORS SN7483N  Four-bit Binary Full-Adder €00 a2

NKT128 2N1303 Mutlard Miniature Electrolytic
NKT135 £ 2IN1304 Mfd. Volt Wk _C426 Series SN7490N D:“,'uf C?unlﬂ
NKT137 aN130S 6 ° Tawp HVA N Ao o DB A
NKT210 2N 1306 6Np SNT414IN  BCD to decimal Decoder/Driver Qas 10
NKT211 INTI07 (Replaces the obsolete SN744]AN}
NKT212 ;::;gg MIX PRICES: Devices may be mixed to quabify for quanuty price
zﬂ%:z IN1S07 Larger quantities - prices on application
NKT215 INT&13
NKT216 INITI 3 LINEAR AND DIGITAL 1/C's
NKT217 2N2147
NKT218 2N2148 RCA. FAIRCHILD
NKT219 IN2160 o D
NKT223 2N2368 i B Np
NKT224 IN2369 d 35 Np
NKT225 K
NKT229 2IN2369A 8
NKT2)7 IN2646 a o GE (USA)
NKT28 2IN2904 4
NKT239 o 2N2904A - a2 Priame
NKT240 2N290S ¥ Pa237
NKT241 2N2905A fd Mid 1 Pazes amp
NKT242 IN2906 SNp r PA424  Zero Volt Switch
NKT243 IN2906A 7Np MISCELLANEOUS
1N2926. all 8 Np CANSY -
NKT244 i y THI3P Tomiba 20 Wast Hybug IC Amp
IN2053 BARGAIN Sinclare
NKT245 OP-AMPS | SL403A  Plessey New Design -
NKT261 ANI054 4
NKT262 IN3055 3 . LS&DV"C o 40 Np. MULLARD
NKT264 INI702 P i’ B2 TAA2I Lineac Amp - -
NKT271 ) IN3703 . Mullard Electrolytic - C437 Series AT TAAZI)  General Purpose Amp
NKT272 2N3704 Mfd {equiv SN7274IP] TAAID Recard/Playback Amp
NKT274 75 2N3705 250 16 PCI006/1 TADI0 I Recerer”
NKT275 3 OCP7I/M INIT06 400 Multimeter  Sens TADII0  AM/EM Recerver
NKT279A IN3707 840 tiser packaged cir
NKT281 2 ORP12 INI708 1000 ;’:'::l"' ;:t'udz; H
NKT302 ORP6C IN3709 160 o
NKT304 ORP&1 IN3710 Zgg
NKT351 P346A 2N3711 400
NKT491 5T140 2IN3819 640 ULTRASONIC TRANSDUCERS
NKT402 STIsl 2N3820 100 _— )
NKT403 D716 3826 e . - e e bt eabbes o echoai s
NKT404 TIP}IA 250 /o Type 1404 cramiducers cah cransmit and receive
NKT405 TIP32A 2N4058 prey FREE. Wk each par our comlete tramamicer
NKT408 V40SA IN4080 and recewer aircuit RICE (5.90 Paic
NKT420 | 2N406 | Mullard Sub-Mimature Ceramic {S0ld only i1 pairs
NKT4S1 ZTXx108 2N4062 Plate - C333 Series
NKT452 ZTX300 2N4284 63 volt working. Range 1.8pt to
NKT453 ZTX302 IN4287 220pF {usual pref. values) Io
NKT603F ZTX303 2N4289 Packs of 6 (any values) - 30Np
NKT6I3F ZTx304 IN4B71 '
NKTE74F ZTX314 frivss Heat 1ink compound - Sihicone grease
T Bargain pack of five | Watt Zener digdes

NKT676F 2o §::§g NEONS 4 pieces 100 PRY Rectifiers S00mA

KT677 INT4 Miniature neon bulbs: 0.6mA &Svac o 2 pieces 200 PRY Rectifiers 500mA
sK ﬂ; INTS2 90vdc. Pack of S for 30Np 2 pieces 400 PAY Recufiers 500mA
& }7 5 e Panel neon indicators, mains volt- Bacgain Transistor pack 2 AF - RF N

K171 age. Red lenses - round. square or Assortment of RF. audio & power transistor aolar cell & diode

NKyT233 e H0308 arcow-shaped faces  Each 20 Np 0 Pack of 4 assorted solar celly
ka7 e 0312 Solar moter (operates fram S4M)
NKT781 e w00 s Silicon Solar cell 0-l6ma
NKT10339 INgs 0360 26 %7 ks sTNp Silicon Solar cell 25-40mA
NKT 0419 INB2A 40361 5 xS
NKT10439 INB7A 40362 8" x 375
NKTI10519 IN914 40406 - 17
NKT20329/ 1N4001 40407

0013 1N4002 40408
NKTB0! 1N4003 40409 " x 1
NKT80112 IN4004 40468A 5 x 375" x 1"
NICIE 0 Dok 0600 Spot face cutters - 38 Np TRiacs
NKTB0211 75 IN4006 40601 Veropins: pack of 50 for 21 Np
NKT80212 75 1N4007 40602 Bargain Pack. 36 square inches of | oiget b b 00 P 5SS
NKT80213 75 IN4148 Various sizer. 157 8 for 17 SONRI kitomel A 10 e

40432 6 Amp (RMS [ )

40812 22 Amp (RMS (o 25_Amb ) 400 PIV"
?OE?T(SCIT“KS J oack of 4 for 151 These types have integral triggering
TERMS: Cash with order piease. Postage & packing g ip-on) pack of 4 for P 57 154 (RMS) 40 PIY TO 8 N
10Np Inland, 25Np Europe, BONp elsewhere. All goods :‘::{:de?‘ 59 (2 8 & W2 'eﬁy ?E?ZZB :g ::: 388 ::x ::::::E f:!:ﬁ:i:
guaranteed. ALL ORDERS DESPATCHED WITHIN ONE FINNED ¢ ndrilled £ | P sT7 Bi-lateral avalanche trigges diode
WORKING DAY OF RECEIPT. 1971 Retall Catalogue wer, o TP undritled fort plastic
now available: 5Np stamp for postage appreciated P o P

3Np 50Np a7
Devices may be mixed 1o quaitly for quantity price

Low cost Selenivm solar cell
23 Np Selemum cell in protective cate

x
u Cadmium Sulphide photocondéctive cell _
x x
P o x Only part of the Incernational Rectifrer “Diamond Line” range are listed
x x Send for f-ee catalogue or a3k your locat companent stock st
x

5
375
5

BOOKS ZENER DIODES: THYRISTORS

G.E. Transistor Manual 04 00mW 10% GLASS CASE TEXAS Mir | CRI/OSIC | Amp 50 PIV TOS
R.CA, Transistor Manual £1.40 152036 1.6 voit 152082 82voi | CRIZAOIC 1 Amp 400 PIV TO-§
Designers” Guide to British Tran- 152039 19 vot $1100  10vale | INIS2S 5 Amp 400 PIV TO-b6 €109

ELECTRONIC sistors (data book ) €125 15208) 43 volt 1S210  Ilwolt [ 40739 10Amp 400 IV Stud Mig £1.45
COMPONENTS R.C A, Hobby Circuits Manual €140 | 183047 4.7 ok 12 s

110 Semiconductor Projects E
MAIL ORDER DEPT. (PE) 2 B - (Marston) £1.25 Y ENCAPSULATED BRIDGES
ener Diode Handbook B4 N 7.5 v 52300
7 COPTFOLD ROAD Photocell & Solarcell P | Prces 134 15Np 1599 TiNp 100 Whas' S M
BRENTW Handbook 84 Np W06 I Amp
00D, ESSEX Thyristor (S.C.R.) Handbook £1.00

Visitors welcome-at our new relail shop, - same address
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We make computers.
We also train computer engineers.

Could we train you?

We're the Education Division of one
of the world’s largest Computer manu-
facturers (and who's better qualified to
teach Computer Engineering than a
Computer manufacturer ?)

Already, we've set up 39 Centres
throughout the world to train Computer
personnel. Now, the 40th has opened in
London, with complete courses for
Computer Engineers.

The curriculum includes Basic Elec-
tronics, Computer Circuitry, Develop-
ment in Computer Design with the
emphasis on practical work on the
world’s most advanced computers.

The first courses start in September
and last approximately 6 months. We
are now interviewing possible students

forthese courses.

If you are interested in the challenge
of being responsible for the mainten-
ance of a computer installation or if you
feel you'd like a move into today's
fastest growing space-age industry
we'd like to hear from you. We'll give
you all the details, assess your abilities
and give you gn honest answer about
future prospects.

CONTROL DATA INSTITUTE

The Education Division of one of the
world's largest computer manufacturers

If there's a phone handy, ring us now at

01-637 2171

between 9 am and 9 pm (Mon-Fri) and ask for Mr. Parkes
L § N N N B B N ] 1

It's quicker and easier to phone, but if you prefer,
send this coupon to : Control Data Institute,

Welis House, 77-79 Wellg Street, London W1.
Please give me further information

Namf (Block Capitals) I
Address I
4C1 I

Age Phone

L

BASIC

The New Picture-Book’way of learning
ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

You'll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD-—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by *an accurate, cartoon-

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.

type drawing. The books are based on TO TRY IT, IS TO PROVE IT

= : IS ESSEE NN EEEEEEEDS
etk gk hed ol f To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
in good condition within 7 days or send the following amounts. BASIC
ELECTRICITY £450. Cash Price on Down Payment of £1 followed b
4 fortnightly payments of £1 each (Total £t5). BASIC ELECTRONIC
ollowed by s fortnightly pay-

training mechanics and
technicians in Elec- .
Radio and

tricity,
Electronics.

' £5'40. Cash Price or Down Payment of £1
. 5 WHAT READERS SAY . me:ts of £x each (Total £6). This offer applies to UNITED KINGDOM
- Cﬂré’fu”y written . . . ONLY. Overseas customers cash with order, prices as above.
.. .1 am very satisfied- with these carefully written and well . .
expressed manuals . . . A.W., Shanklin. Tick Set required . (Only one set allowed on free trial)
‘.. . valuable assistance . , .’ : BASIC ELECTRICITY [ | BASIC ELECTRONICS | |
.. Your valuable assistance has enabled me to find a good PR :
position as a Radio and TV Engineer . . . D.S., Bristol. [ Prices include Postage and Packing.
¢ g B SIZNATULE ........ooioiiiiiii e ==
. .. they are invaluable . . . ; = o guardian)
. I find that as a base for a course in Electronics they are . (f under 18 signature required of parent or g
invaluable and 1 have yet to find anything even to approach [ NAME ...

the same standard . . . H.N., Rotherham.
A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 1!

BLOCK LETTERS

FULL POSTAL
ADDRESS..............ccooieeinnn
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2ikW FAN HEATER
Three position switchlng to
euit changea in the weather.
Switch up for full heater (2}
kW), switch down for half
heat (1}kW), switch central
blows cold for summer cooling
—adjustable thermostat acts
as auto control and safety cut-
out, Complete kit 2875,
Post and ins. 38p.

12 volt Car Battery Trickle Cbarger, Made in
Japan, this ia very small and neat. Regular use
willkeep your car battery in good trim throughout
the winter. Silly price £1.25 plus 23p postage and
insurance.

QUICK CUPPA

Mini Immersion Heater, 350w.
200/240v. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside for
tea, baby's food, etc, £1.25, poat
and Insurance 14p. 12v. car model
also available £1.

PLINTH AND COVER
Suitable for niost aute
changers, teak base with
tin perspex cover, 24-285
pius 33p postage. Speclal set
for Balfour autochanger £24-25
plus 33p postage.

THYRISTOR LIGHT
DIMMERS

‘Wilidim incandescentiighting
up to 600 w. from full
brilllance to out. Assembled
B;ld wired ready to install.

AUTO-ELECTRIC CAR AERIAL
with dashboard control switch—
fully extendable to 40in. or fully
retractable. Suitable for 12v
positive or negative earth. Bupplied
complete with fitting instructions
and ready wired dashboard switch.
4595 plus 25p post and ins.

COMPUTER TAPE

2,400 ft of the best maguetic

tape nioney can buy. Made by

E.M.1., lin. wide almost un-

breakable and on a 10}in. metal

computer spool. TUsers have

claimed puccessful results with video aswell as
sound recordings £1 plus 33p post.

Cassette to hold spool 50p extra.

O

,
R\

HORSTMANN “TIME & SET” SWITCH
(A 30 Amp Switch,) Just the thing If you want to comghome
to a warm house witbout 1t costing you a fortune.
deiay the switch on time of your electric fires, e
14 hours from setting time or you can use the switch to
give a boost on period of up to 3 hours. Equaliy euitable to
control processing. Regular price probably around £5.
Special snip price £1.50, Post and ins. 23p.

1 HOUR MINUTE TIMER
Made by famous 8miths company, these have a large
clear dial, size 43in. :: 33in., which can be set in

minutes up to 1 hour. After preset period the bell
rings. Ideal for processing, & memory jogger or, by
m‘ldllslg simple lever, would operate micro-awitch,
£1-15.

THE FULL-FI STEREO SIX
— The amplifier

sensation of the year
You will be amazed at the
{ullness 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 8 watts R.M.8. split
over the two channele. The amplifier is ideal for use with normat pick-ups
and tuners, it has a double wound mains transformer and ganged votume and
tone controls—also switching for Mono to Stereo, tuner or pick-up. Other
controls include *‘treble 1ift and cut”, *balance’” and separate mains onjoft
awitch. Price is 9 plus 38p post and insurance.

STANDARD WAFER SWITCHES

% Standard size 1} wafer—asilver-plated 5-amp contact, stan-

7 dard }in spindle 2in long—with locking washer and nut.
No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way
1 pole 38p 83p .33p 33p 33p 383p 38 383 38p
2 poles 38%p 33p 33p 83p 33p 33p 38p B56p 56p
3 poles 33p 38p 3% 33p O66p 55 S5p 75p 76p
4 poles 33p 33p 3%p 55p O5p OS50 &5p 95p 95p
5 poles 33p 83p S6p S5p 75p 76p 75p 2115 2115
6 poles 33p 55p OS6p 65p 76p Bp 7bp 21.35 21-35
7 poles 55p &5p &S6p 75p 98p 9O5p 95p 21.55 41.55
8 poles 55p 56p S55p 76p 9O5p 95p 85p £1.75 2175
9 poles 56p 85p 75p 75p 21:15 £1.15 £1-15 £1-95 21.85
10 poles 86p 55p 75p 95p 2115 21-15 2115 2215 42156
11 poles 55p 75p 75p 95p 21-36 21.35 £1.36 22-36 22-35
12 poles 85p 75p 75p. 95p £1.835 21-35 21.36 22-55 2258

SPARTAN Portable
RADIO

Long and medluma wave,
7 transistor, alze 6in. x
4in. X 1}n, with larger
than usual apeaker giving
very good tone, Built-in
ferrite aerial and tele-
scople aerial for distant
stations. A real bargain
complete with leather case,.carry sling, carplug
and case. 28.75 plus 25p post and ins.

MULTI-SPEED MOTOR

Replacement ,in many well known
food mixers. 8ix speeds are avatlable.
500, 850, and 1,100 r.p.m. from elther
or both of the nylon sockets (where
the beaters of the food mixers
normally go) and 8,000, 12,000 and
15,000 r.p.m. (ldeal polishing speeds)
from the main drive shaft. .Very
powerful and useful motor size
approx. 2in. diameter b5in. long.
Price 90p plus 23p post and ins.

&3

I il

MAINS OPERATED CONTACTOR
220/240V 50 cycle solenoid
with laminated core so very
silent in operation. Closea 4
circuits each rated at 10A.
Extremely well made by a
German Electrlcal Company. 4
Overall. size 2} < 2 v 2in.

£1 each.

DOUBLE ENDED MAINS MOTOR

On feet with holes for screw-
down fixing. To drive models,

v

oven, blower heater, etc. 50p B
each, plus 18p post and i .
insurance, 6 or nlore post . é%
free. (A

0°005mFd TUNING CONDENSER

Proved design, ideal for

straight or reflex
18p each, £1-20 doz.

circuits

‘Where postage is not stated then orders over
£5 are post frec. Below £5 add 14p. S.AE.
with enquiries please.

ELECTRONICS (CROYDON) LTD

Dept. PE, 286 London Road, Croydon CRO 2TH
Also 102/3 Tamworth Road, Croydon

Sulve your comunmica-
tion problems with this
4-Station Transistor Intercom aystem (1 master and

1 xe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Sabs and
Bubs to ter. lideally nuitable for Business, Sur-
gery, fichools, Hospital, Othice and Home.  Operates
on vne 9V battery. Onjoff switch. Volume control.
Complete with 3 connecting wires each 86ft. and
other accessorlex. P, & P. 40p.

MAINS INTERCOM
No batteries—no wires. Juet plug in the mains for

instant two-way, loud and clear communication.
Onjoft switch and volunie control with luck system.
Price £12-85. P. & P. 451 extra.

Same as 4-Station Intercom for two-way instant
communication. ldeat as Baby Alarm and Door
Phone. Compiete with 668ft. cennecting  wlre.
Battery 12p. P. & P. 20p.

Tronsistor TELEPHONE AMPLIFIER
= 5298

Why not boost
a business  effi-
ciency with this incredible De-Luxe Telephoune Ampli-
fler. Take down long telephone niessages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Battery 12p extra. P. & P.
18p. Full price refunded i not satisfled in 7 days.
WEST LONDON DIRECT SUPPLIES (PE/12}
169 KENSINGTON HIGH STREET, LONDON. W.8

—

FREE

in Practical Wood-
working, out now

Large-Scale Blue-
print for the Wood
Nymph dayboat

... ahandsome 16ft. by 6ft. 6in.
beam day-cruiser which

can be built at home by any
enthusiastic woodworker.
Step-by-step instructions' start
in the March issue.

Other interesting projects:
DINING ROOM TABLE AND
CHAIRS, PERIOD-STYLE
DRESSING TABLE, KITCHEN
CUPBOARDS.

Free-Entry Competition to win
a tool kit.

PRACTICAL
WOODWORKING

March issue OUT NOW 174p.
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Vary the strength
of your lightingwitha

LY ;,%{&»(.
%

The DIMMASWITCH is an attractive and effic-
ient dimmer unitwhich fitsin place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. The bright chrome control knob activates
an on-off switch and controls 40-600 watts of
all lights except fluorescents at mains voltages
from 200-250 V, 50 Hz. The DIMMASWITCH
has built-in
Price: £3. 4. 0d plus 1/6d post and packing
Kit Form: £2. 14. 0d plus 1/6d post and packing
Please send C.W.O. to:-

DEXTER & COMPANY
1 ULVER HOUSE, 19, KING STREET,
CHESTER CH1 2AH. Tel: 0244-25883.
As supplied to H.M. Government Departments,
Hospitals, Local Authorities, etc.

radio interference suppression,

March 1971



ELECTRIC CLOCK

WITH 25 AMP SWITCH
Made by Bmith’s, these unita are
as fitted to many top quality
cookers to control the oven, The

clock fe mains driven and fre- [ 2%
quency controlled so it is ex-
tremely accurate. The two small S e

dials enable swiltch on and off
times to be accurately set. Ideal
for switching on tape recorders. Offered at only &
fraction of the regular price—new and unused
only #8, less than the value of the clock alone-—
post and insurance 14p.

20 AMP ELECTRICAL PROGRAMMER

Learn in your sleep: Have Radio playing and
kettle boiling as you awake —switch-on lights to
ward oft intruders—have warm house to come
home to. All these anid many other things you can
do if you invest in an Electrical Programmer.
Made by the famous Smiths Instrument Company.
This is essentially a 230/240 volt mains operated Clock and a 20 amp Switch,
the switch-off time of which can be delayed up to 12 hours (continuously
variable not stepped). Similarly the switch-on time can be delayed. This in
2 beautiful unit, size 53 <31 2}in, deep. Metal encased, glass fronted
with chrome surround. Offered at £2:40 plus postage and insurance 23p.

FLUORESCENT CONTROL KITS
Each kit comprises seven items—Choke, 2
tube ends, starter, atarter holder and 2 tube
clipa, with wiring instructlons. Suitable for
normal fluoreacent tubes or the new “’Grolux'’
tubes for fish tanks and indoor plants. Chokes
are super-silent, mostly resln filled. Kit A—
15-20W, £1, it B—30-40W, £I1.
C—80W, £1.20. Kit E—65W, £1.20. KitF
for Bft 125W tube £1.76. Kit MF1 is for 6in,
9in and 12in miniature tubes, £1. Kit
MF2 for 2lin 13W miniature tube, £1.
Postage on Kits A and B 23p for one or two
kits then 23p for each two kits ordered. Kits
C, D and E 28p on first kit then 18p for each
kit ordered. Kit F 33p then 23p for each kit
ordered. Kit MF1 18p on first kit then 18p on
each two kits ordered.

BLANKET SWITCH
Double pole with neon let
into aide so luminous in dark,
ideal for dark room light or for
use with waterproot element—new
plastic case 30p each. 3 heat model 40p.

BLANKET SIMMERSTAT
Aithough looking like, and fitted as an
ordinary blanket switch, this is in fact a
device for awitching on for varying time
periods, thus giving a complete contrel from
oft yo full heat. Although suitable for con-
trolling the temperature of any other appli-
ances using up to 1A. Listed at £1.40 each
we offer thesc whilc our stocks last at
only 85p each.

—E———>— REED SWITCHES

Glaas encased, awitches operated by external
magoet-—gold welded contacts. We can now offer

3 types
Miniature. lin long < approximately tin dia-
meter. Will make and break up to $A up to 300

volts, Price 18p each, £1-20 dozen.

ftandard, 2in long x fin diameter. This will
break currents of up to 1A, voltages up to 250
volta. Price 10p each, $0p per dozen.

Flat. Flat type, 2in long, just over 4{in thick,
fiattened ouf, eo that it can be fitted into a
smaller space or a larger quantlty may be packed
into a square solenoid. Rating 1 amp 200 volts.
Price 30p each. 23 per dozen.

Small ceramic magnets to operate these reed
awitches §p each. 90p dozen.

HIGH CAPACITY ELECTROLYTICS
Brand new, not cx-equipment.

, 8p each 60p doz.

200 mfd, 25V, 8p each 76p doz.

. 50V, 18p each £1-85 doz.
400 mtd, 40V, 28p each 22-30 doz.
5300 mfd, 12V, 10p each £1.08 doz.
500 mtd. 25V, 18p each £1.80 doz.
500 mid. 50V, 23p each £2-40 doz.
500 mid. 350V, 43p each £4-50 doz.
1000 mfd. 12V, 16p each £1.50 doz.
1000 mid. 18V, 17p each £1-70 doz.
1000 m1d. 64V, 87p each doz.
2000 mfd. 25V, 84p each £3-06 doz.
5000 mid. 12V, 24p cach £2-40 doz.
10,000 mid. 8V, 28p each £3 doz.
10,000 m{d. 15V, 43p each 24-50 dvz.
15,000 mid, 10V, 58p each 25 doz.
60,000 mid. 8V, £1.10 each 210 doz.
70,000 mfd. 13V, 22 each 220 doz.

38 AMP 12V BATTERY CHARGER KIT —com-
prislog 230/40 mains transformer with 3 amp
secondary and 3 amp rectifier £1-16 + 3p post.
SONOTONE STEREO CARTRIDGE. Turmover
type, ref. No. 19 T1. This fits most British pick-
ups and is a really excellent reproducer. Limited
quantity, £1

5 AMP 3 PIN SOCKETS. These are always good
stock, you never know when you will need sone.
Famous make, brown bakelite, atandard aize,
12 for 85p plus 23p post.

DITTO WITH SWITCH. 12 for £1 plus 23p post.
13 AMP S80CKETS, FLUSH MOUNTING. Bakelite,
cream, less awitch, 6 for 1.

2 AMP 3 PIN SWITCHED S8O0CKETS for surface
mounting, brown bakelite. Made by famous
maker, 18p each or 21-20 dozen.

100 ASSORTED SILICON RECTIFIERS G.P.
AXD SWITCHING DIODES. Small and very small
sizes. A real enip for experimenters, 85p per 100.
MAINE SUPPRESSION ADAPTOR for preventing
maine interference caused by vacuum cleaners,
razors, sewing machines, etc, rated at 4 amps,
almply plug this into your & amp 3 pin socket,
30p each.

A NEW SERVICE TO READERS

A bulletin of special snips and *‘too few to adver-
tise’’ lines posted to subscribers each month. 1t
wlll be called "Advance Advert News'' and the
Subscription 60p per year, including ou

is
completed 1971 catalogue when thie is published

40 WATT I2in. HI-FI SPEAKER

Is undoubtedly one of the finest loudspeakers that we bave
ever offered, produced by one of the country’s most famous
makers. It has a die-cast metal frame and is strongly
recommended for Hi-Fi and public address. Handling
40 watts R.M.8.—Cone moulded fibre—Freq. response
30-10,000 c.p.s.—specify 3 or 13 ohms. Chassis diam.
12in.—12§in. over mounting lugs. Overall height 5iin.
A dltllo apeaker offered this month for £7 plus 38p post
and Ins.

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuits made by the famous Plessey Company. A
one-in-a-lifetime offer of Micro-electronic devices well below cost of manu-
facture. The parcei contains 3 1Cs all new and perfect, first-grade device,
definitely not sub-standard or seconds. 4 of the ICs are single silicon chip
GP amplifiers. The 5th is a nonolithic NPN rhatched pair. Regular price
of parcel well over £5. Tull circuit detajls of the 1Cs are included and in
addition you will receive a list of many different ICs available at bargain
prices 25p upwards with circuits and technical data of each. Complete parcel
only 81 post paid. DON'T MISS THIS TERRIFIC BARGAIN.

MAINS CONNECTOR
A quick way to connect
equipment to the mains
safely and firmly; die-
connection by  plugs
prevents ~  accidental

swltching on; has sockets
which allow insertion of
meter without disconnec-
tion; cable inlets firmly
hold one hair wlre on up
to four
85p each,

7,029 cables.

DRILL
CONTROLLER
Electronlcally changes
speed. from approxi-
mately 10 revs, to
maximum. Full power at
all speeds by finger-tip
control. Kit includes all
case, everything
full instructions
£1.50, plus 13p post and insurance.

BALANCED ARMATURE UNIT
500 ohm, operates speaker or micro
phone, so useful in Intercom or simila
circuits, 38p each, £3:50 doz.

PROTECT YALUABLE
DEVICES

FROM THERMAL RUN-
AWAY OR OVERHEAT-
ING: Thyristors, recti-
flers,tranaistors, etc.,
which use heat-
sinks can easily be

THIS MONTH'S SNIP
7. ELECTRIC TIME SWITCH

v, Made by Smiths these are AC mains operated,
NOT CLOCKWORK. Ideal for mounting on
rack or shelf or can be built into box with 13A
socket. 2 completely adjustable time periode
per 24 hours, 5 amp changeover contacts will
switch' circuit on or off during these perloda.
£2.50, post and inz. 23p. Additional time
contacts 50p pair,

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 ¢ 13 amp sockets in metal box to take
standard 13 amp fused plugs and on/off switch with neon warninglight. Supplied
complete with 7 feet of heavy cable. Wired up ready to work, £2 lesa plug:
29.25 with fitted 13 amp plug; 22-40 with fitted 13 amp plug, plus 23p P. & I

— BARGAIN OF THE YEAR
MICROSONIC KEYCHAIN RADIO

7 transistor Key chain Radio in very pretty

case, size 21 » 2} x 1iin—complete with

soft leather zipped bag. Specificatiol

Circuit: 7 transistor superheterodyne.

Frequency range: 530 to 1,600 Kc/s.

Hensitivity: & mv/m. Intermediate

frequency: 465Kc/s or 455Kc/s. Power

output: 40mW. Antenma: ferrite rod.

Loudspeaker: Permanent magnet type. N

In transit from the East these sets suffered "

slight corrosion as the batteries were left in them but when this corrosion
ja cleared away they should work perfectly—offered without guarantee
except that they are new. Price only $1-25 plus 13p post and insurance,
less batteries. 6 for £7. post free. Rechargeable batteries 43p pair.

Charger 43p.
19-PIECE SOCKET SET (LITTTEN]
mplete with wallor benchrack. Anidealgift forthe {CETIT 0L

nfotorist. 80p + 23p; post and insurance. Most use-

ful sizes from }in to }in.

afannaas
HONEYWELL PROGRAMMER
This is a drum type timing device, the drum being calibrated in equat divisions
{for awitch setting purposes with trips which arc
infinitely adjustable for position. They are aiso
arranged to allow 2 operations per switch per
tion, There are 15 ch ver micro switches
each of 10 amp type operated by the trips thus
15 circuits may be changed per revolution.
Drive motor is mains operated J revs per mln.
Some of the many uses of this timer are
Machinery control, Boiler firing, Dispensing and Vending machines, Display
lighting animated and signs, 8ignalli etc. Price from Makers probably over
£10 each. Special snip price £5-76 plus 25p post and insurance. Don’t miss this
terrific bargain.

ERGOTROL UNITS

These unita made by the Mullard
Group are for operating and con-
trolling d.c. Motors and cquipment
from A.C. mains.

Thyristors are used and these
supply a variable d.c. resulting in
motor speed control and operating
efficiency far superior to most other
methoda.

These units are contained in wall
mounting cabinets with fronit control X
panel on which are fuses—push buttons for onjoff and the variable thyristor
firing control. .

4 modela are available—all are brand new in makers cases:
Model 2410 for up to 5 amps 0o aa aa aa
Model 2411 for up to 10 amps ..

.. 81750
. 22760

protected. Bimply
make the contAct
therniostat part of
the heat-slnk,

Motors and equip- &
ment generally,

can also be ade-

quately protected by having thermostats in
atrategic Apots on the casing. Qur coptact thermo-
stat has a calibrated disl for setting betwcen
90deg. to 190deg.F. or with the dial removed
range setting is between 80 to 800deg.F. Price 50p.

&ty

THERMOSTAT
: WITH
PROBE

This has a sensor
attached to a
16A switch by &
14in  length of
flexible capillary
tubing—control range is 20°F to 150°F so It. i
aultable to control soil heating and liquid heating
especially when in buckets or portable vessels aa
the sensor can be raised out and lowered into the
vessel. This thermostat could also be used to
sound a bell or other alarm when critical temp. is
reached in stack or heap subject to spontaneous
combustion or if liquid is being heated by-gas or
other means not controllable by the switth.
Made by the famous Teddlngton Co., we offer
these at 88p each. Postage and insurance 14p.

MAINS MOTOR
Precision made — as
used in record decks
and tape recorders—
ideal also for extractor
fan, blower, heaters,
etc. New and perfect.
Snlp at 50p. Postage
15p for first one then
5p for each one
ordered.

NEED A SPECIAL SWITCH!?
Double Leaf Contact

Very slight pressure
closes both contacts, 8p
each, 80p doz. Plastic
push-rod suitable for
operating, 5p each. 46p
loz.

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
¢ way—1 pole, 12 way. Allat 18p
each. £1.80 dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W.  8elf-regulating

temperature control. §0p post free.

MICRO SWITCH

3 amp. changeover contacts, 9p
each, 90p doz. 15 amp Model
10p each or £1.06 doz.

Where postage is not stated then orders
over £5 are post free. Below £3 add 14p.
Semiconductors add p post. Over £1 post
frec. 8.A.E. with enquiries please.
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BI-PAK=

LOW COST L.C’s

BI-PAK Bemiconductors now offer you the largest and most
popular range of I.C's available at these BXCLUSIVE LOW |
PRICES. TTL Digltal 74N BSeries fully coded brand new. Dual ‘ ‘
in-line plastic 14 and 16 pin packages.

BI-PAK Price and qty. prices
Order No. Similar Types to:—Description 1;24 25;99 102 up
P D 14

BP0O 7400N Quad 2-input NAND gate . 033 N-27 0-£3
‘BP0l 7401N Quad 2-input NAND gatkopen

collector .. 0-33 0-27 0-23
BP04 7404N HEX Inverter = 0-83 0-27 0-23
BP10 7410N Triple 3-input NAND gabe .. 0-38 0-27 0-23
BP20 7420N Dua! 4-input NAND gate . b 0-38 0-27 0-23
BP30 7430N Bingle 8-input NAND gnve o0 0-38 0-27 023
BP40 7440N Dual 4-input buffer gate . . 0-88 027 - 023
BP41 7441N BCD to declmal decoder and NIT

driver . 118 1-00 0-87
BP42 7442N BCD to decimal decoder (TTL O/P) 1.18 1.00 0-87
BP30 7430N Dual 2-input and/or/not gate~

expandable 0-38 0-27 0-23
BP33 7403N Bingle 8-input and/or/not gate

expandable 0-33 0-27 0-28
BP60 7460N Dual 4- lnput—expamhble 0-38 0-27 0-23
BP70 7470N Bingle JK flip-lop—edge trlggered 0-45 0-40 0-88
BP72 7472N Single master slave JK fiip-flop . 0-45 0-40 0-35
BP73 7473N Dual master slave JK flip- ﬂop ¥ 0-50 0-45 0-43
BP74 7474N Dual D fiip-flop o 0-80 0-45 0-43
BP75 7475N Quad blslable lllch 0-55 0-50 0-47
BP76 7476N Dual . master slave flip- ﬂop with

preset and clear .. 0-58 0-47
BP83 7483N Four blt binary adder ao .. 1-80 1.00
BP0 740N BCD decade counter 3 118 0-87

BP92 7492N Dlvide by 12 4-bit binary counter
BP93 7493N Divide by 16 4-bit binary counter.

...
=
L
e
888888:8
®
3

BP94 7494N Dual entry 4-bit shift reglater ot 1.13 0-87
BP9 749N 4-Blt up-down shift register .. 118 0-87
BP86 7496N 5-Bit shlft reglater .. 1-20 0-93

Data Is available for the above Series of hnegmt,ed Circults in booklet lorm price 18p

LINEAR 1.C’s

Price

Type No. Case Ludl Description 1-24 25-99 100up
BP 201C—8L20IC TO-o G.P. Amp 63p 63 48p
BP 701C—BL70IC TO-5 8 OP Amj 63p 50y 45p
BP 702C—8L702C  TO-5 8 op \mp Direct OP 63p°~ 50p 45p
BP 702 —72702 D.IL. 14 G.P. OP Amp (Wide

Band) 53p 4%p 40p
BP 708 —-72709 D.LL. ‘4 Higk OP Amp 53p 45p 40p
BP 709P--uA708C  TO-5 8 High Gain OP Amp 83p 45p 40p
BP 741 —72741 D.I.L. 14 High Gain OP Amp

(Protected) 7%p 60p 50p
A 703C—pAT03C TO-5 [ R.F.-LF. Amp 48p 6p £7p
TAA 263— TO-72 4 AF. Amp 700 680p 5%p
TAA 293— TO-74 10 G.P. Amp 80p p 700

TTL INTEGRATED CIRCUITS

Manufacturers’ **Fall outs”—out of spec. devices including functional units and part

functional but classed as out of spec. from the ers very rigid ficatlons.
Ideal for learning about 1.C’s and experlmental work.
PAK No. £p PAK No. £p
UIC00 b 7400N .. 0-50 UIC?3 5 7473N .. 080
UIC01 5 7401N .. 0-50 VIC4 b 7474N .. 0-30
uIC02 5 7402N .. 0-50 UICTs 5 4N .. 080
g{gg g ;:gig o &g VIC78 3 7476N ..  0-50
UICOS 5 7406N .. 0-80 uIcso 5 748N .. 050
vUICs2 3 7482N .. 080

UIC1O 5 7410N .. 050 UIC83 M 83N 050
UIC20 5 742N .. 0-80 D B o

5 UICse o 7486N 50
UIC40 b 7440N 0-50 =
UICAl 3 7441AN 1| 080 JUECH SR 100N 050
UIC42 5 7442N 0-50 UICo?2 5 7492N 0-50
VICHO b 7450N 0-50 UICH3 3 7493N 0-50
UIC31 o 7451N 0-50 UIC94 3 7494N 0-80
UIC80 5 7460N 0-50 UIC9S b1 7495N 0-50
UICT0 o 7470N .. 080 UIC96 o 7496N 0-50
UICT2 5 7472N 0-80 vIcx1 20 ABST'D 74 s 1.80

Packs cannot be split but 20 usomd pieces (our mix) is available as PAK UICX1.
Every PAK carrles our BI-PAK Satistaction or money back GUARANTEE.

DUAL:-IN-LINE LOW PROFILE SOCKETS

14 and 16 lead sockets for use with dual-in-line Integrated Clrcumr.

FULL DATA SUPPIJED WITH UNITB

each
Order No. 1-24 25-99 100 up
TRO14 14 pin type - 6 i Y .. 8% 27 28p
T8016 16 pin type .. .. .. 43p 7 35p
RTL FAIRCHILD (U.S.A.) 1.C’s
RTL Micrologic Circuits Qty. prices each .
Epoxy case To-5 temp. range 15°C to 55°C - oo 1-11 0 12-24 26-99 100 4+
uL 900 Buffer .. - .. 40p 35p 83p 27
uL 914 Dual two'input gate - aa 59 .. A0p 35p a3y 27
4L 923 J-K flip-flop 53p 50p 47 45y
Full data and circults (or 1. C s in Booklet (onn prk:e ™.
DTL DIGITAL 1.C’s

DTL dual-In-line package Price

| Type MC844P expandable dual 4-input NAND Power-Gate - - 50p each
Type MC845P clocked flip-flop - . 75p each

All prices guoted in New Pence
Please send all orders direct to our warehouse and despatch department.

BI-PAK SEMICONDUCTORS
P.O. BOX 6, WARE, HERTS.

Postage and packing add 7p. Overseas Add extra for Alrmnail. Minimuin order
60p. Cash with order please. Giro No. 388-7008.
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YATES ELECTRONICS

(FLITWICK) LTD.
(FLITWICK) LTD.

RESISTORS

W lskra high stability carbon film—very low noise—capless con-
struction. W Mullard CR25 carbon film — very small body size
75 X 2:5mm. 4W Erie wire wound.

Power Valves Price

watts  Tolerance Range available 1-99 100+
¥ 5% 47Q-2 2MQ E24 1-0p 0-7p
§ 10%, 3IMQ-10MQ El2 1-0p 0-7p
+ 10% 1Q-3-9Q EI2 {-0p 0-7p
+ 5% 47Q-1MQ EI2 1-0p 0.7p
4 10% 1Q-10Q2 El2 Tip Tip

Quantlty price applies for any selection. lIgnore fractions on total
order.

DEVELOPMENT PACK

0-5 watt 5%, Iskra resistors 5 off each value 470 to IMQ2.
El2 pack 325 resistors £2.2

E24 pack 650 resistors £4 20

MULLARD POLYESTER CAPACITORS C296 SERIES

400V : 0-001/F, 0DOI54F, 0-0022uF, 0-0033uF, 0-0047uF, 24p. 0-00684F,
0-01uF, 0-015u4F, 0-022,F, 0-0331:F, 3p. 0-047/1F, 0-068uF, 0-1,F, 4p.
0-151F, 6p. 0-22uF, Tip: 0-33uF, Vp., 0-47uF, 1

160V: 0-01uF, 0:015uF, 0-0224F, 0-0334F, 0-047uF, 0068;1F 3p. O luF,
OIZIEHF 0224F, 4p. 033uF, 6p. 0-47uF, Tip, 0-68uF, Ilp. 1-OuF,

MULLARD POLYESTER CAPACITORS €280 SERIES

250V P.C. mounting: 0-01xF, 0-015.F, 0-0224F, 3p.  0-033uF, 0-0474F,
0-068uF, 3ip. O-|uF, 4p. 0O-154F, 0-22uF, Sp. 0-33uF, 64p. 0-47uF,
8ip. 068uF, [1p. |-OuF, 13p.

MYLAR FILM CAPACITORS
100V: 0-001uF, 0-002,F, 0-005,F, 0-01uF, 0-02uF, 24p. 0-04;F, 0-05uF,
0-068uF, O-1,4F, 3ip.

CERAMIC DISC CAPACITORS
|00pF to 10,000pF, 2p each.

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

ELECTROLYTIC CAPACITORS—One Price—5p Each

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

Miniature P.C. mounting («F/V): 10/12, 50/12, 100/12, 200/12, 5/25,
10/25, 25/25, 100/25.

POTENTIOMETERS
Carbon track 5kQ to IMQ, log or I|near (log W, lin §W).
Single, 12{p. Dual gang (stereo)

SKELETON PRESET POTENTIOMETERS

Linear: 100,250, 500Q and decades to SMQ. Horizontal or vertical P.C.
mounting (O-| matrix).

Sub-miniature 0:1 watt, 4p each. Miniature 0-25 watt, 5p each.

SEMICONDUCTORS

ACI26 I5p BFY52 224{p ocCsl 15p 2N3055 72p
ACI27 I5p BSY56  30p [e]e:7] 15p 2N3702 I5p
ACI28 I5p BSX2| 25p ORPi2  47ip 2N3703  14p
AD140 40p BYI24 Tip IN400l  74p 2N3704 174p
AFLIS 17ip BYZi0 30p IN4002 10p 2N3705 I5p
AFII7 17ip BYZI3 20p IN4003 Ilp 2N3706 [2p
BCI07 I4p QA85 Tip IN4004  124p 2N3707 184p
BCI08 10p QA9 Tip 1N4005  4p 2N3708 10p
BCi109 Il4p OA202  Tip IN4006 I5p 2N3709 1lp
BFY50 22p 0ocC71 15p IN4007 16p 2N3710 12p
BFYS1 19p 0C72 15p 2N2926 llp 2IN3711 4p

ZENER DIODES
400mW 5% 3-3V to 30V, 174{p.

YEROBOARD

01 0-15 0-15 0l
24 % 33 22p 16p 17 x 3% (plain) 524p
2 x5 24p 24p 17 x 2§ (plain) 37ip
31 x 32 24p 24p 24 % 5 (plain) 17ip —
xS 27p 27p 24 x 31 (plain) I5p —
17 x 24 75p 57ip Pininsertion tool 47ip 47ip
17 x 3% 100p T5p Spot face cutter 37ip 3I7ip
17 x S (plainy — Bp - Pkt. 36 pins 15p 15p

ROTARY SWITCHES
2P2W, IPI2W, 2P6W, 3P4W, 4P3W, 22{p.

PLUGS AND SOCKETS

Standard {in screened 174p 2-5mm insulated Tip
Standard fin insulated 14p 3-5mm insulated Tip
Stereo  }in screened 35p 3-5mm screened 12ip
Standard {in socket 15p 2-5mm socket Tip
Stereo  }in socket 174p 3-5mm socket Tip

BRUSHED ALUMINIUM PANELS
127 % 6" -- 25p; 127 X 24" — I5p; 6" X 1§ — 10p.

C.W.O. please. Post and packing, please add 7{p to orders under £2.
Data sheets are available for most of the components listed, and will be
sent free on request.

8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD
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PREMIER STEREO SYSTEM “ONE”

5 watts per channel with inputs for pick-
Bass, Treble, Volume, Balance, Selector.
front panel.
available separately if required £14+95.

Black metal case with teakwood ends:

Consists of an all transistor stereo amplifier.

2025 T/C auto/manual record player unit fitted stercofmono cartridge and mounted in teak finish
plinth with perspex cover and two matching teak finish loudspeaker systems.
complete and supplied ready to plug in and play.

Absolutely ) oy . .
The 10 transistor amplifier hias an output of AlestanimONERELES LEgRRH
up, tape and tuner also tape output socket.  Controls: PREMIER Carr
Power on/off, stereo/uono switch. Brushed aluminium PRICE £47 £175

Carr. 40p).

Size 12 X 54 x 3hin. high (Amplifier
Now Available MATCHING F.M. TUNER £22-05.

PREMIER STEREO
SYSTEM “TWO0”

Garrard

economical prices.  Beautifully styled in slimline

cabinets.

MIDLAND AM/FM STEREO TUNER AMPLIFIERS

Two new all solid state receivers from Midlaud at  Specifications
Semi
conductors 2 varistors

Model 19-520
19 transidtors, 12 diodes,

Model 19-542

22! transistors, 12 diodes

FM 88-108 mmHz

Tuning FM 88-108 MHz

range FM 8tereo Multiplex FM Stereo Multiplex

AM 535-1635 kHz AM 535-1605 kHz
Aerial Internal AM and ex- JInternal AM and external
ternal FM FM

Pregueucy 50-~17,000 Hz 35-20.000 Hz

Responsc
Power 21 watte rms per chan- 4 watts rms per chanpuel

7 Output nel (8 watts music (18 watts mwusic power)
power)
Inputs Ceramic phono Magnetic/Ceramic  phono
and aux.
HSpeaker 4-8 ohm 8 ohm
impedance
Controls Power onjoff, Volume, Onjoff, Volume, bass,
tone, balance, tuning, treble, balance, tuning,
AFC. 8tereoindicator  AFC. Stereoindicator
Function AM, FM, FM Stereo, AM, FM, FM Btereo,
A Phono (Stereo indi-  Ceramic, Magnetic. Aux.
cator light)
Size 157 /8% 31" 1657 - 947 <337
PRICE £30-45

0 -
Carr. & Ins. 50p Carr. & Ins. 50p

E.M.l. 13x8in. HI-FI SPEAKERS

Fitted two 2jin tweeters
and  crossover mnetwork.
Available with 8 or 15
ohm  impedance. Hand-
ling capacity 10W. Brand

“”"'£3_47 I'. & P. 40p

VERITAS V-149 MIXER

Battery operated 4-channel audio mixer providiug four
6 2in. suitable for crystal

separate inputs. Rize 6

microphone, low impedance
microphone with transformer,
radio, tape, etc. Max. input
1-5V, max. output 2'5V, gain
6dB. Standard jack plug
socket inputs, phonoplugs

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

£2-47 51"

SET Low

STEREOQ STETHOSCOIE 21-25.
P.&P. 10p

MONO STETHOSCOPE SET Low imp. 62p. P. & P. 10p

imp.

output. Attractive teak wood

grain finish case. o
Mono £3 Stereo £347 Do, T8I

50 WATT PUBLIC
ADDRESS AMPLIFIER
MODEL PA-5000
== o

A top quality amplifier giving 50 watts rme power output
(80W peak), Incorporates 8 transiators and 4 silicon
dlodes (silicon output transistors). Inputs for ¢ micro-
phones each with indsvidual volume controls, plus phono/
aux Input. Master volume control and Bass and Trehle
Controls. Well presented front panel for ease of opera-
tion, onjoff power flick switch and pilot light. Output
impedance 4/8/16 ohms Mike 1 and 2 sensitivity 2mV
0k Q) Phono/Aux  300mV {100k f1). Frequency
response 50-20,000Hz. Fused output and thermal
overload protection. A.C. Maina 220-250V. 50/60Hz.
Size 13}in x 9in X 3in.

PREMIER £39 P. & P. 50p

PRICE

Model Model

POCKET SIZE MULTI-TESTER With wide angle,
jewelled meter movement, ceraniic long-life, low-loss
switching, tough impact resisting case.
Rensitivity 20,000  ohma/volt D.C.
10,000 ohms/volt A.C.

18 Ranges: 0 5-25-50-250-500-2500
voits D.C. 0-10-50-100-500-1000 volta
A.C. 0-50uA-2:5mA-260mA D.C. 0-
6000 ohms-8 megohma, 10u uf-0-001
mfd-1 mfd. —20 to +22dB. Complete
battery, teat lead and instructions.

P. & P. 17p

PRE-STRETCHE!

age, moisture, he:

1y
Yy
%ritomb

SK742400 7.0t TINNUZED POLYESTER |

output throughout the entire audio range.

« VERITONE” RECORDING TAPE

SPECIALLY MANUFACTURED

IN U.S.A. FROM EXTRA STRONG

D MATERIAL. THE QUALITY 1§ UNEQUALLED.

TENSILISED to ensure the most permanent base. Highly resistant to break-

High polished eplice free finish. Smooth

at, cold or humidity.
Double wrapped—attractivety boxed.

LP3 3° 250° P.V.C. 28p LP6 53" 1200° P.V.C. 82p
Lo ey Y- TT3 3° 450 POLYESTER 37 DT6 51" 1800' POLYESTER 21-12
e e DT3 3i° 600° POLYESTER §7p TT6 51" 2400° POLYESTER 41-87
sP5 5° 600° PV.C. 42 8P? 77 1200° P.V,C. 62p
LP5 5° 9000 PV.C. 50p LP? 7° 1800° P.V.C. 75p
DTS 5° 1200° POLYESTER 75p T 2400' POLYESTER £1-25

2
3600° POLYESTER £2-50

(3 reels and over Post Free.)

DT? 77
77 7

TAPE SPOOLS 3" bp, 5, 51", 7" 9p.
Post and Packing 3" 5p, 57, 53" 8p, 77 10p.

v

10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 3451/2639
HEAD OFFICE & MAIL ORDER DEPT. 23, TOTTENHAM CT.RD. TEL:01-636.3451
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SPECIAL OFFER!

Garrard SP25 Mk II
Single Record Player. Fitted
Goldring G850 Magnetic
Stereo Cartridge. Complete
in Teak Plinth with Rigid
Perapex Cover.

Total kst Price over £24.

IREECE  £18-90

PRICE
P. &P 50p

TAPE CASSETTES
60 (ina) 37p &G
€90 (i) 62p &%
C120(22) 87p 15,
P, & P.op

All cassettes can be supplied with library cases
at 2p extra each.

T RD.

T ] "Bl 1
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R ROC ELECTRONICS

20 PROJECT SOLAR ELECTRONICKIT Mod. R.128

This uvlira modern Project Kit is shaped for the
apace age. Carried inside a transparent domed
4!in capsule the R.128 comes complete with a
sclf-contained solar ceil to power any one of 20
projects ranging from a one transistor radio to a
morse set complete with key and morse training
code. Bupplied complete with easy to follow
instructions and even the cement to assemble this
unique electronic space capsule.

PRICE £4.50

2 OCTAVE ELECTRONIC ORGAN KIT Mod. R.129
Complete with a music book containing 10 easy to play songs the R.129 solid state organ
kit covers 2 full octaves. BRlotting into a fitted hardwood case the top panel carries
the key assemblies and all the components including the loudspeaker. Like all Roc
Electronic Kits every 1tem isincluded down to the last nut and;bolt so that the con-
structor can start Iy withinmi of opening the package.

PRICE £4:50

10 PROJECT INTEGRATED CIRCUIT KIT
Model R.127

Using a robust Solid State Integrated circuit the R.127 kits will build any one of these
projects: (1) €termanium Radjo. (2) Test Oacillator. (3) Morse Telegraph Training
Ret. (4) 1.C.I. Transistor Radio. (5) Germanjum 1 Transistor Radio. (6) Record
Player Amip. (7) Continuity Tester. (R} AF Signal Tracer. (9) Radio Transmitter.

(10) Water Purity Tester.
PRICE £3.50
2 TRANSISTOR SOLAR RADIO KIT Model R.126

Like all Roc Eleetronic Kits ihe R.126 uses reliable no-solder connections
to produce a complete 2 transistor radio in under 2 hours. As well as
battery operatlon the kit is supplied complete with a solar cell to provide
power {rotn the Bun or any stronglight source.

PRICE £250

CRYSTAL RADIO KIT Model R.125

This easy to build Radio 1s based on the same circuit developed by
Marconi for the very first radio transmission but uses a modern ferrite
aerjal for maximum e(ﬂcnencv A perfect mtrn(hlctlon to Radio Theory.

PRICE £1.50

PROFESSIONAL SOLID STATE FOUR BAND
COMMUNICATION RECEIVER Model R.135

This is the communica-
tion receiver that you
have long been waiting
for. Fully transistorised
and continuous coverage
from 555kHz to 30MHz
in four bands including
illuminated  electronic
bandspread for 150-10
metres. Also incorpora-
ted is an intermal
speaker, automatic nolse
limiter, SSB/AM/CW 8witch, AVC 8witch, 8 Meter, Receive and Standby
Switch, external socket for headphone or speaker, bandepread control,
BFO control, on/off/ AF gain, band selector, antenna trimnier and RT gain.
The R.135 will run off of 240V a.c. dry batteries or any 12V d.c. negative
ground souree.

PRICE £45.00

10 WATT TRANSISTOR STEREO AMPLIFIER
Model R.137

With separate tone'and volume controls
on each channel and inputs for both phono
and tuner, this 10 transistor amplifier is
the ideal start to an excellent budget
syatem. Frequency response 70-20 KHz.
Output impedance 8-16 ohm.

! Attractively styled with
brushed aluminium  front
PRICE £950 panel.

16 WATT STEREO AMPLIFIER Model R.138

As well as sepurate bass and treble
controls the R.138 features switched
main and remote speaker outputs
so that the same stereo installation
can be used to drive independent
stereo speaker systems.

Fitted in a well finished walnut
cablnet the brushed aluminium
front panel and sensible control
knobs set this amplifier in the
professional class.

SPECIFICATION: Output: 16 Watte Totul, 8
Watts per Channel. Frequency range: 30-
90,000Hz. Ibnputs: Phono & Tuner. Outputs:
Speakers Main, 8peakers Remote, Tape Out, and
Headphones. Controls: Bass, Treble, Volume,
Balance (all ganged) Mode, Speakers Stereo/
Mono and Power on/off.

PRICE
£16.50

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.136
sounds every bit 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 carries a stereo
headphone socket as well as volume, balance, tone
(all ganged) speaker, mode and selector controls. Supplied complete with oiled walnut
enclosure.
SPECIFICATION: Output: 10 watts total.
Frequency Range: 35-18,000Hz.

PRICE £13.00

b watts per channel.
Tnputa: Phono and Tuner.

AM/FM/MPX STEREO TUNER Model R.134

Perfect Matching Unit to the R.136
Amplifier. The R.134 Stereo Tuner
18 desi d to give years of reliable
perforniance. The Tuning Band
covers AM & FM with a scparate
stcreo beacon to indicate when
sgtereo  broadcasts are being
received.
SPECIFICATION:
FM: frequency range: 88-108mHz.
Usable sensitivity: 18uV. Stereo
550B. AM: frequency range: 536-

a2

26d13 at 1kHz.
TUsable sensitivity: 280uV

PRICE £21.00

separation:
1,605kHz.

Imnge re]ectlon

5 WATT 8 TRACK CARTRIDGE STEREO AMPLIFIER
Model R.133

Just alot in one of the many 8 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 at the same time a numbered
indicator lights up to show which track
is playing. Beautifully finished in an
oiled walnut cabinet the R.133 is
mechanlecally engincered to provide long and
reliable service. SPECIFICATION—Tape speed: 95 em/sec (3] i.p.8.).
Wow & flutter: better than 0-39%. Frequency range: 40-12,000Hz.
Cross talk: beiter than 45dB at 1,000Hz. Outpui: 5W total. 2:5W per
f channel. Amplifier outputs: 200mV.

EXCLUSIVE

PRICE £36-00

STEREO FM/AM/MPX TUNER AMPLIFIER
Model R.124

Another Roc Exclusive offering
top value for money pecrformance
the R.124 is a Stereo Tuner/Amp
with facilitics only usually found
in much more expensive units.
Features like separate bass and
treble controls, automatic frequency
control switch and stereo head-
phone socket give the R.124 a
price to specification ratio second
to none.

Housed in a handsome walout
cabinet the classical low line styling of the R.124 will grace any home.
SPECIFICATION : FM: Frequency Range: 88-108MHz. Usable
sensitivity: 20uV. Stereo Neparation: 26dB at 1kHz, 20dB minimum.
Tmage Rejection: 531B. AM: Frequency Range: 535-1605kHz. Usable
Sepaitivity: 300uV. Audio Section: Total Output Power: 4W. Phono
Tuput: 200mV at IMQ. Tape Input: 100mV at 100K Q

PRICE £29.95

STEREO HEADPHONES
Model R.328

Built up to a standard not down to & price, the R.328
stereo headphones represent a breakthrough in value for
money.

A valuable addition to any stereo instullation they
will provide many hours of listening pleasure.
SPECIFICATION:

Matching impedance: 8-16 ohms.
Frequency range: 30-15,000Hz.

PRICE £2:40

H,P, Terms available lor personal callers on purchases over £30.
RETURN OF POST MAIL

ORDER SERVICE Dept. PE

Orders under £10 please add 25p post
and packing. Orders over £10 sent
post free.

ROC ELECTRONICS LIMITED

193 EDGWARE ROAD LONDDN W21ET

TELEPHONE: 01-723 621
8hop open 9-6 Monday-Saturday (Thurs. 1 pum.)
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BUT, SERIOUSLY

o sSoME of us on occasion take this business a trifle

too seriously? We feel this could be true, for now and

again someone is heard to imply that so dnd so design is
a flippant use of electronics.

Getting straight down to grass roots, let us consider
any classic circuit arrangement; in fact suppose we take
a well known building block such as the multivibrator, as
a general illustration. This circuit has a habit of cropping
up in the most unlikely guises, as we all know. It may
appear in an item of test gear such as a c.r.o. trace doubler
or a voltage to frequency converter, in a car lamp flasher,
in the tone generator section of an organ, in a digital
calculator, or in a “toss the coin’” game, to name but a
few. This ubiquity helps to demonstrate the point that
an electronic circuit as such has no innate purpose apart
from the purely electronic function it has been expressly
designed to perform; and this alone is not enough. Out-
side purely academic circles, the circuit requires some
gainful employment to justify its existence. “Providing
it is within the circuit’s capabilities, the precise nature
of the task it may be given is, in an electronic sense,
irrelevant. 1t may be useful or it may be frivolous.
There is no list of prescribed duties that circuits must
restrict themselves to! They work for us as we decree.

Electronics is a very ‘“human” technology, simply
because it is easily adaptable to most of our whims and
needs. And it pliays, quite rightly, a major part in our
amusement and entertainment, no less that in the *“serious’’
activities of life. _

To be fair we must not forget that to some individuals -
the study of electronic circuitry can be an end in itself.
Academic minds so inclined can derive plenty of intellec-
tual pleasure from the analysis of circuit behaviour
without too much worrying about specific applications.
But to most of us electronics surely means more than
conducting a minute anatomical examination of a pretty
trace on the c.r.t., or indulging in a prolonged immersion
in mathematics, however good all this may be for the mind.
When it comes to the crunch, electronics is a tool and the
most proper and sensible thing is to apply it however
and wherever we can, to serve us at both work and play.

If there are theoreticians who still shudder at some
frivolous application of the technology, there is a homely
example for them to ponder. Let them consider the
television receiver—that embodiment of many elegant
electronic techniques, a mass produced complex of cir-
cuitry that has been designed principally for our enter-
tainment. Just dare suggest that this cathode ray com-
panion and comforter for millions be redesignated some-
thing like a ‘“‘communications monitor” and provide
nothing but news and elevating cultural programmes, and
the whole nation would go on strike! F.E.B.
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MANY drivers are not regular users of parking
lamps and tend to use side lights when parking in
a strange situation. Because they would not use an
automatic parking light very often, they do not consider
it a worthwhile investment. The added facility of a
lighting up reminder that this circuit offers will thus
make the parking lamp worthwhile. The circuit is very
simple and provides the following facilities:

(a) An automatic parking lamp that turns itself on and
off at dusk and dawn.

(b) A warning system when the car is used with no
lights in poor light or after lighting up time.

(¢) A warning indication, while driving, as lighting up
time approaches.

{(d) Automatic cancellation of either system when the
sidelights are switched on.

(e) No additional control switching when on route.

The complete unit can be attached to the car dash
panel or to the ‘windscreen where it is in view of the
driver. Only three wires need to be connected to the
car wiring which is not altered in any way. Both
positive and negative earth 12 volt circuits are given,
and for cars already fitted with an automatic parking
light, only part of the circuit need be built. The unit
utilises a standard parking lamp so if such a lamp is
already used it can now be automated.

CIRCUIT

The fundamental circuit adapted for both positive
and negative earth systems is shown in Figs. 1a and 1b;
this illustrates the operation of the system using normal
ignition and side light switching. With switch SI in
the “normal” position the circuit is operative when
the ignition is on and the sidelights off. The circuit is
then in the lighting up reminder state and LP2 will
signal the approach of lighting up time when en route,
or when about to move off without lights when they
are required.

With SI in the “park” position, the sidelights
switched off and a parking lamp (LPI) plugged into
SK1 and SK2, the circuit will function as an automatic
parking light, the ignition switch and LP2 being out of
circuit.

LIGHT DEPENDENT RESISTOR

As daylight decreases, the l.d.r. (light dependent
resistor—X1) resistance increases and since this forms
a potential divider with R1 at the base of TR1, when

198

the determined light level is reached, a switching
function is triggered between transistors TR1 and TR2
so that TR2 conducts and consequently illuminates
LP2 to show up the expression ‘“no lights”’. The
switching function is preferred to an emitter follower
because there is no heat build-up across transistor TR2
while the input signal is developing. The life of the
transistor is therefore prolonged. Resistor R3 is made
up of two 22 ohm resistors in parallel.

The same circuit operation is carried out for both the
parking lamp and internal warning system and the
ignition/battery supplies are selected in conjunction
with the appropriate lamp by the operation of the
double pole changeover switch S1. :

SYSTEM CANCELLATION

Both systems are cancelled when the normal side-
light switching operation is carried out following the
internal warning, or where sidelights are required when
parked. The circuit is completed via the filaments of
the sidelights, rear light- and number plate light; with
the sidelight switch off, the small current required for
the system flows through the paralleled filaments of the
sidelights and associated lamps. When, however, these
lamps are switched on, the circuit is shorted out and the
no lights warning or the parking lamp, cease to operate.

If the car is garaged or parked within the law, the
switch remains in the normal position and both
systems are isolated. A check is readily available for
both systems when light is shielded from X1. It js to
be noted that LP2 will hunt if the l.d.r. picks up reflected
light from the hand or any other adjacent surface
capable of reflecting light on to the sensor.

OPERATIONAL LIGHT RANGE

The operational range of the system is good and
operational levels of light may be selected by the
insertion of light filters under the cover of the l.d.r.

-These may be in the form of ordinary thin paper and

are far more economical than the inclusion of a variable
resistance in the circuit.

With the engine running when en route, the internal
lamp may flicker as the critical light period approaches.
This is due to voltage variation of the car's supply (the
charging system) but since the flicker is an added
attraction factor, the necessity for voltage stabilisation
is considered unnecessary and not in the interests of
economy.
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A LIGHTING-UP REMINDER AND
AUTOMATIC PARKING LIGHT . . . BY G. W. JONES

NO LIGHTS
. 'z‘ P2 A
SKi Sta o
PARKING \\ :
LAMP e \
\ 3
sk2 {PaRK]
COMPONENTS L P
tee R AT TERITIOR :
Resistors s {
Rl 22kQ N = [
R2 12kQ N K 2
R3 11922 x 22Q in parallel) X1 [ TR2 mT
Al JW, | 10%, carbon ORP12 2N3704 Sy I
Transistors -
TRI, 2 2N3704 (2 off)
Miscellaneous o 21333)4
X1 ORPI2 light dependent resistor f1n
LPI 12V, 2:2W external parking
light o
LP2 12V 2-2W bulb and holder (g) —o—INDICATES connzcnon o SIDE,REAR AND Whm PLATE LIGHTS
SKI,2 Banana plugs and sockets TO CAR WIR
(2 off)
Sl d.p.d.t. toggie switch ' -
Veroboard 2in x 2in x 0-2in matrix I ——3
(Electrovalue) skt g LP3 P4 7}””
Case—see text ﬁ
Three core cable for connection to PARKING LPf
car wiring LAM I
6B.A. fixings SK2.O) | - :
. L] : _.th
N l ' ' By |
N T L I 12v 1
x (f TR2| TR SR
: 52‘/ BIDELGATS)
|
Fig. I. Complete circuit diagram of TR |
the lighting up reminder plus auto Rt R3 | (ER)
parking light. (a) Design for negative I A
earth system; (b) design for positive L S1b s3
earth system. Tinted area represents ‘LA: ; 40
cab wiring. (b) IGNITION]
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CONSTRUCTION

53

The prototype unit was housed in a small tobacco % Jc
tin, the lid of which was reinforced with aluminium. . -
Holes can be cut in the lid and aluminium plate for X1 2 e +
mounting, SK1 and SK2, S1 and the ‘“no lights” TR2 ev1-'-
indication. The legend “‘no lights”” may be printed on s K !
tracing paper and inserted, between twc protective 29 -
celluloid layers, under the aluminium panel which is
attached to the lid by three 6B.A. screws. c

The mounting for X1 and LP2 holder were obtained ©—1 ?
from a single indication lamp dismantled for the
purpose. SKI and SK2 can be banana sockets or any Rs ) PV AN 7

v -l

LpP

Fig. 3. Circuit diagram of the negative earth system for
FIXINGS\.

lighting up reminder only. Connections ““B** and ““C*’ are
reversed for a positive earth system

special socket to suit the parking light. The three core
lead that connects the circuit to the car wiring can be
taken out through a grommet hole in the side of the
case.

Components in the prototype were mounted on a
piece of 0-2 inch matrix Veroboard, fixed inside the tin
by two 6 B.A. screws and spacers (see Fig. 2). The inside
of the tin should be protected by insulation tape so that
no connection is made between the circuit and earth on
the car. It is, of course, possible to use any form of
construction, since the layout of components is not
critical—the unit could be built into the dashboard of
many cars and LP2 could be housed in a warning light
mounting chosen to correspond with the other panel
warning lamps.

REMINDER ONLY

If it is required to provide a lighting up reminder
only—without the facility of an automatic parking
light—then S1, SK1 and SK2, and the connection to S2
(sidelights switch) on the car battery side may be
omitted (see Fig. 3).

When the complete system is operated in the lighting
up reminder mode, LP1 can be unplugged from SK 1 and
SK2 and hence the no lights warning may be cancelled
by operation of S1 (change to ““park’ position) as well
as by switching on the sidelights. *

000
¢ cb

UNDERSIDE VIEW
OF TRY & TR2

Fig. 2. Layout and wiring diagram of the prototype unit
housed in a tobacco tin case. This is the negative earth
system; for positive earth version the wire connected to S1b
wiper is removed and reconnected to SK2, link between SK2
and Sib is removed. Wire ‘““C”’ is taken to SIb wiper and a
new wire—which now becomes ““C’’—is connected to SK2
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SRAGHNAEE

By Frank W. Hyde

SOVIET ACHIEVEMENTS
IN SPACE )

After a period of apparent in-
activity, the Soviet Union has in the
past two years or so made some
significant advances that have been
spread over the whole area of space
activities. The Russians have for a
long time favoured the use of space
platforms and automatic probes.
They have covered the human
element involved by .longer periods
under space conditions, and experi-
mented with the transfer of astronauts
from one vehicle to another.

The local earth-moon activities
have formed a part of their pro-
gramme but they have paid a good
deal of attention to the special
techniques required to explore the
other planets. Already they have
had two attempts to land robot
craft on Venus and now a third
attempt has been made.

The unfortunate loss of Lunik 15
at the time of the Apollo 11 mission
was a particular disappointment, but
served to indicate the difficulties that
attend attempts to, maintain com-
munication, with vehicles that are at a
low level in areas where there are
mountains involved.

COLLECTING MOON SAMPLES

However the loss of control of
Lunik 15 was more than compensated
by the successful mission of Lunik 16.
This vehicle departed from the earth
for the moon with the main task of
collecting, automatically, samples of
lunar soil, putting them into con-
tainers, and returning them to earth.
The vehicle consisted of a descent
platform carrying the return vehicle,
which carried the drilling mechanism
and control. Altogether something in
excess of 100 grammes of lunar
material was recovered.

The point of operation was in the
Sea of Fertility, 56° 18" W and
0° 41’ S, which is some 900km from
the site of the Apollo Il landing.
The material was friable surface
substance of fine grain, for the first
15cm of the sample. The next
section from 15cm to 33cm was of
variable granular material with some
larger inclusions of the order of 3mm
in diameter. The last section from
33cm to 35cm was of large grain with
some fragments of bedrock.

In appearance the material is a very
dark grey almost black powdery
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substance. The mean specific gravity
of the material was of the order of 1-2
and the variation in particle size
ranged from 70pm at the surface to
120pm at the Jowest depth. The
composition appears to be basaltic
with some feldspar and some metallic
iron and vitreous particles. Some
isotopes of short life were found and
altogether about 70 chemical elements
were present.

A comparison with the specimens
brought back by Apollo 12 shows
very close agreement in the percent-

age of the various elements.

SOYUS 9

Andrian Nikolayev, who captained
Soyus 9, has made some interesting
comments on the 18-day flight.
Month long flights are feasible but
anything longer would require
different techniques. There would be
negd for more efficient and extensive
conditioning and also new medical
procedures.

The post flight effects of this
mission were very much more marked
than those encountered with the
shorter flights. Walking was found to
be difficult over a period of days and
there was frequent stumbling. They
found it difficult to climb stairs,
sometimes hard to stand upright.

A notable feature was the wasting
of the lower limbs by as much as
4cm round the hips and 2cm round
the shins. This appears to result from
the loss of muscle tissue in the legs
which are normally used to support
the body at 1g. There was a loss
of body weight of Skg for the new
astronaut Sevastianov and a little
less for Nikolayev. However, they
both recovered their normal weight
in three weeks.

LUNOKHOD

The mobile moon vehicle Lunokhod
was an exciting event and represented
a new era In space technology.
Although an instrument unit, pre-
viously landed by the United States,
had been made to hop, Lunokhod 1 is
the first vehicle to be landed on the
moon and become mobile under
guidance from the earth direct.
When the difficulties are properly
realised, a task of this kind becomes a
major point in history. .

Because it is the first time that such
a successful operation has been

mounted, a whole new vista in the
exploration of the moon becomes
available. Provided that com-
munications between the base station
and the unit can be maintained, many
new areas of the moon can be
explored in detail.

At the moment this is feasible only
in open areas because in hilly or
mountainous regions loss of com-
munication could be disastrous. This
points to the likelihood that control
from a space platform would be the
ultimate aim. A very great advantage
is that a mobile system remotely
controlled would enable special
regions to be explored which might be
impossible for manned units.

MANNED FLIGHTS

It is significant that the Soviet
space scientists do not regard the
robot as the principal method. This
is borne out by the fact that the
internal environment of Lunokhod 1
is similar to a life support system
having a temperature between 16 and
18 degrees centigrade and a pressure
of between 730 and 780mm Hg.

The present instrumentation could
be built into a manned cabin without
modification. From this it could well
be surmised that a manned landing is
still part of Soviet plans. Also there
is a .distinct suggestion that the
Russians are looking further afield to
Mars for automated surface units.

LUNAR EXPERIMENTS

Although not much appeared in the
initial stages about the type of
experiments being undertaken, the
following were included in the
mission.

(a) Determination of the com-
position of the surface of the
moon using x-ray photometry.

(b) Measurement of extra-galactic
x-radiation using an x-ray
telescope to make long
exposure studies of weak
sources. These cannot be done
effectively (where distant
sources are concerned) with
rockets and satellites.

(c) Assessing the mechanical pro-
perties of the lunar soil by
impressing a special stamp.
The study of cosmic radiation
from the sun.

(e) Experiments which involve the
radiation from the moon itself.

(f) The very important co-
operative effort of France and
the Soviet Union in a laser
experiment to determine
accurately the earth-moon
distance.

A special system of telemetric
sensors is in use to measure the
stresses acting on the chassis of the
vehicle and a great deal of television
recording is being made of the tracks
that are made on the lunar surface.
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Iti-Function Logic Circuit{"

. Input
Vanabl&e

S5
Function Setting Switches . .

For demonstration purposes, it is convenient to be
able to produce any of these 16 functions without
having to construct separate gates. The multi-
function logic circuit makes it possxble to establish any
required function simply by selecting the appropriate
combination with four switches.

FUNCTIONS OF BINARY VARIABLES

In the logic diagram of Fig. 1, each of the four
switches S3, S4, S5, and S6 puts a 0 or 1 condition on its
respective gate input, according to Table 1. This lists
the function logic output corresponding to each of the
16 functions.

The switch settmgs are, in fact, those that would
appear in a truth table of the desnred function.

The A,B inputs are connected to decode each of the
four possible input conditions and so select the
appropriate gate as follows:

Input state AB AB AB A.B
Gate selected Gl G2 G3 - G4

The G5 gate output will therefore assume a 0 or 1
condition depending both on the position of the

MU FUN G ONYEOGIGAGIR G

By P. A. Davis, aminsE.

A LoGIC function expresses the relationship between
the input and output logic states of a circuit.
The basic logic functions AND, OR and NOT are part of a
series of functions. o ®

With two input variables, A and B, four different
input condmons can occur:

AB AB AB A.B
These four conditions could produce a 0 or | at the

output, depending on the circuit logic, hence a total of
24 or 16 functions are possible.

function setting switches and on the particular com-.
bination of the A, B inputs.

A 1 condition will light the lamp via the lamp driver
but a 0 condition will not.

CIRCUIT

The multi-function logic circuit makes use of two
integrated circuits. These i.c.s are three and four
input NAND gates; the SN7410N and SN7420N
respectively.

1c2
2
. ' -
. &
Fig. 1. Logic diagram 9f multl-fuqction 5 % Tamp
unit. Here two i.c.s incorporating 3- driver
and 4-input NAND gates are used. 2 h
Gate input numbers refer to the device
pin connections as seen in Fig. 2 i 1 | 13
6l G2 NEV= 12 !
1 3 9
4 10
3] 2[ 1 E KD
A
_V To gate
A inputs G1-G4
O
T
| o
] B
e
1 o} of o 'R
s3 $4 55 s6 :
—o
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1 14
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2 13
11
53 3] snraion |2
—e” O 4 n 2&9
1k
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s6 145
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L
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2 13
5 62 o &
3] snra2on HE_ Y @
4 1
K 4
5 10
6 9 TR A
2NT06A
1A
Fig. 2. Circuit diagram of unit. Note that all gate inputs have a positive bias
In the circuit diagram (Fig. 2), all the switched gate
inputs are taken to the positive rail by way of resistors.
This ensures that each input is held at logic 1 when its
switch is opened.
The unused input at gate G4 is connected to a used Tehis: b FUNC-:;"?RTASBL%; JWo My
input rather than left floating.
Fig. 3 shows the i.c. gate configuration used.
Function
setting Logic
Function switches function Function

number S3 S4S5S6 produced name

I 00 0 | “AB AND
2 00 1.0 A.B
3 00+l B B
4 0 1l 0.0 A.B
5 0L 01 A Sk
6 01 | 0 A.B-+A.B Exclusive OR
7 0 1 1l ALB OR
A 8 1 0:0:0 A.B:K_ % B NOR
OUTPUT 9 205000 A.B -+ A. Logi_cal
= Equivalence
- i 10 Fogian NOT A
1 Lo AR
12 {00 B0 NOT B
13 e
14 1 1 I 0 A+B=A.B NAND
15 P s R | I
16 0.0 00 0 0

Fig. 3. Circuit diagram of the 3-input NAND
gate employed in the SN74I10N. For the
SN7420N gates, an additional input, shown
dashed, is used
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Fig. 4. Component layout and wiring for topside and underside of Yeroboard
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Fig. 5. Veroboard and control panel interwiring on an

aluminium chassis plate

CONSTRUCTION

Apart from the chassis mounted switches and lamp,
all of the components are mounted on a single piece of
Veroboard as given in Fig. 4. To accommodate the
dual-in-line i.c. packages, Veroboard of 0-lin matrix is
used.

Wiring of the switches to the board is shown in
Fig. 5. Positioning of these will depend very much on
the preference of the user; whether a large or small
display is required.
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COMPONENTS . . .

Resistors
RI-R8 22k (8 off)
R9 1kQ
All 10%, % watt carbon

Transistor -
TRI1 2N706A

Integrated Circuits
ICI' SN74I0N
IC2 SN7420N

Switches
S1-S2 Single pole changeover (2 off)
$3-S6 Single pole on/off (4 off)

Lamp
LPI Miniature indicator 6V 0-06A (Electroniques)

Miscellaneous
0-lin matrix Veroboard 2{in X 24in, Vero pins
(14 off), Aluminium chassis 8in X 6in X l{in

OPERATION :

To operate the completed unit, first select the
required function from Table 1. This function is then
set using the swifches S3, S4, S5, and S6.

Each input combination of A,B is then.operated on
by this function, and the result, a 1 or 0, will appear at
the output of gate G5. If the output is 1 the lamp will
light.

Say, for example, the or function is required.
Table 1 gives the function switch setting as Ol11
(Function 7). .

With these switches set accordingly, the switches Sl
and S2 are set to A,B. It will be found that the lamp
lights, hence, we can conclude that provided that A or
B (or both) is present at the input, the lamp lights.

Apart from the convenience of the unit for demon-
strating logic functions, it can be useful as part of a
training programme — particularly if the function
governing the input-output relationship has to be
deduced from the unit’s behaviour. > ¢
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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.

WIPER DELAY

There are many windscreen wiper
control units on the market and, as
our readers will have noted, the
problem with many circuits is that
they are unable to accommodate
the various wiring configurations
and wiper motor types in use on all
modern cars.

Wiperdwell, a unit manufactured
by Automents Ltd., is one unit that
can be used with all types of self-
parking wiper motors and can easily
be fitted by the average motorist in a
very short time. The unit allows the
selection, by a single control, of the
most suitable wiping frequency for
slight rain, fog and snow—a principle
that works extremely well.

The unit can be fitted using a drill
and screwdriver, comprehensive con-
nection instructions are supplied and
physical connection is made by way
of *“‘piggy back’ connectors thus
avoiding altering existing wiring and
obviating soldering. :

The Wiperdwell unit will not affect
the normal operation of the wipers,
can give up to 20 seconds between
sweep delay, costs £4:75 and is
supplied with a six month guarantee.

MINIATURE SWITCHES

Sub-miniature toggle-switches with
a rating of 6A at 125V or 3A at
250V a.c. suitable for most of our
constructional projects are now being
marketed by WEL Components Ltd.

The switches have a breakdown
voltage of 1,000V a.c. with insulation
resistance of more than 100 megohms
at 500V d.c. The switch contact
resistance is typically less than
5 milli-ohms at 1A 2-4V d.c.

The switches are moulded in
phenolic melamine with solder tag
connections and are available in two
types—Type TS106D is a single-pole
double throw and costs approxi-
mately 374p (7s 6d) each. Type
TS206N is a double-pole double throw
and costs approximately 474p (9s 6d).

Addresses of nearest stockists can
be obtained from WEL Components
Ltd.,, 5 Loverock Road, Reading,
Berkshire.
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Another range of sub-miniature
_toggle and pushbutton switches suit-
able for many P.E. projects are those
manufactured by Birch Stolec Ltd.

The switches include toggle, lever
lock, rocker and  momentary push-
button types with one, two, three or
four poles.

Contact ratings are: coin silver
contacts, 5A resistive load at 115V
a.c., or 2A at 250V a.c.; brass
contacts with gold over nickel plate,
0-4V/A maximum at 20V maximum
(ac. or d.c.); coin silver contacts
with gold over nickel plate, SA
resistive load at 115V a.c. or 28V
d.c., or 2A at 250V a.c., and 0-4V/A
maximum (a.c. or d.c.).

Available with short or long toggles
with nine different colour caps, the
switches can also be supplied for
printed circuit board or angled
mounting,.

Full details of these switches and
addresses of nearest stockists can be
obtained from Birch-Stolec Ltd.,
Ponswood Industrial Estate, Wind-
mill Road, Hastings, Sussex.

Also, we have been informed that
Gothic  Electronic  Components,
Béacon House, Hampton Street,
Birmingham 19, have been appointed
stockists and distributors of the
complete range of standard and
miniature thumbwheel switches from
Birch-Stolec.

REED RELAY

Two new miniature encapsulated
reed relays supplied with either one
normally open reed switch or one
changeover contact are the most
recent products from Osmor Ltd.

Ideal for printed circuit board
mounting, the type ERA has
maximum d.c. contact ratings of 10W
200V 0-5 d.c. and type ERC is rated
at 4W 28V 0-1A d.c.

The relays are available for 6V, 12V
and 24V operation, and are colour
coded for easy identification. The

Wiperdwell windscreen wiper control
from Automents

coil is wound on a glass-filled nylon
bobbin, and a magnetic screen is
fitted as standard.

The complete relay is encapsulated
in glass-filled nylon and measures
only 22mm (%in) X 10-5Smm (4in)
diameter.

Price of the relays vary according
to type and quantity; full details can
be obtained from Osmor Ltd., 540
Purley Way, Croydon, Surrey, CR9
4DY, or at 53 London Road,
Leicester, LE2 OPD.

TAPE HEAD CLEANING

Suitable for all compact casette type
tape recorders and car player units,
Multicore Solders have recently intro-
duced a new tape head cleaning
cassette tape.

It comprises a cassette tape con-
tainer in which high quality cleaning
tape is incorporated to clean tape
heads, capstan and pinch wheel.
Used in the same manner as a tape
cassette by placing in the machine
and operating in the play-back
position, the whole operation takes
approximately one minute.

Supplied in a plastics container the
Bib Size 31 cassette tape head cleaner
retails at 53p (10s. 7d.) and is avail-
able from most hi fi shops.

Osmoor miniature yd
reed relay g

y4 Bib cassette
e tape head cleaner
from Multicore Solders

Miniature  toggle
switches marketed
by WEL Com-
ponents

Birch-Stolec
miniature
toggle and
pushbutton
switches "
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By D. S. GIBBS and I. M. SHAW (FERRANTI LTD)

IN this, the final part of the P.E. Gemini dual purpose
stereo amplifier, we give final construction details of
the pre-amplifier, a fault finding chart and hints on
using the completed amplifier.

DRILLING

The pre-amplifier is housed in a Contil Mod-2 case
size G and the dummy front panel (aluminium 123in x
23inx 18 s.w.g.) was actually cut from the unused main
amplifier chassis. Full drilling dimensions for the box
and panels are given in Figs. 36, 37, and 38.

Miniature toggle switches were used in the prototype
for S1, S2, and S5 and the holes for these and the pilot
light LP1 must be drilled to suit whatever components
the constructor has available. The best arrangement
is to drill the front panel and the dummy front panel
whilst they are clamped together to ensure that any
slight errors do not prevent the components from fitting
through the holes. All the holes must be de-burred
with a file or a large drill.

FRONT PANEL

To obtain a presentable finished article the dummy
front panel can be rubbed with wire wool, using house-
hold soap and water, in one direction along the length
of the panel. This process should be continued until
all the scratches have been removed. A very good
“‘brushed aluminium” finish can be obtained in this
way; a satin finish can be obtained if the panel is coarse
sand blasted by some local workshop or garage. Care
must be taken not to introduce any fingerprints or
grease before the panel is sprayed with Letracote gloss.

206

DUAL PURPOSE

PART
FIVE

AN BINGIER

LABELLING

The front and rear panels can now be labelled using
the same method as for the main amplifier cabinet,
i.e. one light coat of Letracote gloss, apply the letters
and then a further two coats of Letracote. As can be
seen in the photographs, the prototype controls have
numbers of relative magnitude arranged around them.
The indication dots for these numbers can be marked
first lightly in pencil with the help of the template,
Fig. 39. The template is transferred to a thin piece of
celluloid by drilling small holes in the required places.
The celluloid template can then be placed over the
dummy front panel and the dots marked in lightly in
pencil. This method ensures that the dots exactly line
up with the 30 degree switch positions and that the
dots round the other controls are all at the same angles
and radii.

ASSEMBLY

The front panel components are now mounted, not
forgetting the dummy front panel which is held on by
the control spindle nuts. Care must be taken not to
mark the dummy front panel whilst tightening the
various nuts and screws. The rear panel components,
C52 (using a suitable capacitor clamp) and the
assembled printed circuit board should be mounted on
the appropriate parts of the case.

WIRING

The wiring should be executed with the case dis-
mantled, i.e. opened out like an exploded diagram, to
make the connections to the front and rear panels
easier. Any systematic way of wiring the interconnec-
tions can be adopted but it is recommended that many
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Fig. 36. Drilling details of the base of the pre-amplifier case.

Fig. 39.
The small chassis supplied with the case is used to mount C52

Template for marking out
indicator dots on the dummy front

A —3in

and has one hole drilled in it } inch down and 3}in across the panel
panel. This hole can be seen as the earthing point in Fig. 42—
top right hand diagram )
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Fig. 40. Wiring of components mounted on the rear panel

Fig. 37. Front panel drilling details. The dummy front panel should be
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SELECTOR

FILTER

Fig.'41. Wiring details of the selector and filter switches (83 and S4) mounted on the front panel. Note the use

of screened lead

different colours are used for identification purposes.
The components which dre wired to the tone controls,
C45, C46, C47, C14S, Cl46, Cl147, must have sleeved
wire ends and as short leads as practicable. The same
applies to the four resistors in the area around SI, and
SKS. The only internal screened cables necessary are
the ones from the input sockets to S3, with the actual

208

screens being connected to a stout tinned copper wire
joining the ““Out’’ positions of the selector switch. The
sole connection between the case and the negative rail
must be at SKS as indicated, or complications may arise
due to an earth loop being formed which could result
in an incurable hum. The earth from the mains input
cable is connected to a solder tag which is on the same
bolt as C52 capacitor clip, but on the other side of the
screening plate, This screen is fitted on final assembly
in convenient holes between the mains switch and-
balance control such that it touches neither. As with
the main amplifier the paint may have to be removed
from around the screw holes to ensure that all the
different sections of the box make electrical connection
with each other. Finally, the feet can be fitted to the
base of the case. Figs. 40, 41 and 42 give the wiring
up details. -

INTER UNIT CONNECTIONS

The cable which supplies power to the pre-amplifiers
and audio to the main amplif~r must be made a suitable
length to suit the particular installation. Any multi-
core (at least three core) screened cable can be used
since the output impedance of the pre-amplifier is quite
low. We have not given any pin connection numbers
for this cable because we have noticed that in some cases
the numbers on plugs and sockets do not always corre-
spond with each other. All that is required is that the
channels do not inadvertently get reversed and that
the earth and supply rails have a continuous path from
the main amplifier. This cable must be in place before
power is applied to the main amplifier or the charging
current taken by C6 and CI106, if this plug is inserted
after the power has been applied, may damage the
driver and output transistors.

FAULT FINDING

This is a complex amplifier and it is possible that the
constructor will have some problems to iron out before
it works perfectly. Most faults will be due to: wires
left unconnected or connected to the wrong place,
components inserted at the wrong place on the printed
circuit board, transistors or diodes inserted the wrong
way round (easily done with the Ferranti devices), or
surplus solder bridging the gap between two printed
circuit tracks.
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take a good
look at

ANTEX

miniature
soldering irons

- | Complete precision This kit—in a ngid plastic
soldcrmq kit tooi-box contains
@@ | //\ 8 Model CN 15 watts |
- mimature on, fired
G 18 watts. Fitted 3/32" bit for miniature | Y% § }\ A" bit Interchangeable
work ong ion lines. Inte ﬁ spare bits " A"
spare bits, 1/8"". 3/16°' and 1/4” available. 1 o " ® Reel of resin-cored
For 240, 220 or 110 volts. £1-80 (3 6,-)

_ solder PRECISION MINIATURE SOLDERING IRONS

C -~ @ Felt cleaning pad

¥ ' Antex, Mayflower House. Plymouth, Devon.
: O 17@ | . [ BRIy ‘ Telephone Plymouth 67377/8.

Telex' 45296. Ciro No. 2581000.

€20 warts. Fitted with 1747 bit i Sroga o a7 R

Interchangeable spare bits 3/32", 1/8”, of information for amateur “,,d :,,h £2 75 (55 ) D Please send me the Antex cotour
36" mularle For 343 280, 110 | 2nd professional 1o Antex =) | catalogue

rottsfEcoml & E — —— - — D Please send me the following irons

[
W | Quantity Moce! Bit Size Volts Price

ES 25 watts. Fitted with 1/8" bit.
interchangeable bits 3/32", 3/16" and 1/4"
svailsble. ideal for high speed production
lines. For 240, 220, 110, 24 or 12 volts.
From £1-80 (36/-)

[ I enclose checue/P O /cash value
i &

e i T e Sy f L B
F40 watts, Fitted 5/16° bit. Model CN 240/2
Intarchangeable bits 1/4”, 3/16", 118", 3/32" | 15 watts - 240 volts £1°T70 (34/-) NAME ... oo iomaeeceees e
avaitable. Very high t ture iron. ¥ N . q q a0 q
240, 220, 110, zr;,;’;z;“’;,;;}Q 3'5 (47/-)| Fitted with nickel plated bit (3/32") and in ADDRESS ... i
s,,,,b.,,,,,d,.,m.m, for all models handy transparent pack. From Electricat | PE3

ilable from stock. and Radio Shops or send cash to Antex. | e B e

‘---------h------------ ---------‘
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VARIABLE VOLTAGE TRANSFORMERS

LIGHT SENSITIVE SWITCH

Kit of parts, including ORPI2
Cadmium Sulphide Photocell,
Relay, Transistor and Circuit,

etc., 6-12 volt d,c. op. price £1:25

plus 12p P. & P. ORPI2 including |
circuit. 62p each. Post Paid. |
A.C. MAINS MODEL, Incorporates
Mains Transformer, Rectifier and special
relay with | make, | break H.D. contacts.
Price inc. circuit £2 75 plus I2p P. & P

LIGHT SOURCE AND PHOTO
CELL MOUNTING =

Precision engineered

light source with adjustable QE
lens assembly and ventilated

lamp housing, to take MBC bulb. Separate 3
photo cell mounting assembly for ORP12
or similar cell. Both units are sungle hole
ﬁxmg Prlce per palr £2:75 P. & P. I18p.

MULTI
RANGE METERS

New Model U-50DN Multi tester,
20,000 OPV, mirror scaled with overload

protection. Ranges -d.c. volts: 100mV,
0-5Vv, Sv, 250V 1,000V; a.c. volts:
2-5v. 10V, 50V. 250V. 1,000v; d.c.
current:  SuA, 0-5MA, SMA, SOMA,

250MA. Complete with battery and test
probe. £8-00 post paid.
TEN OTHER MODELS LEAFLET ON REQUEST

‘AVO' MODEL 48A
Ex-Admiralty in good condition with ins(ruc.
tions, leads, plus d.c. Shunts for 120 amp
and 480 amp a.c. Transformer for 60 amp
and 240 amp, Multiplier for 3,600V, Complete
outfit in fitted case. £15-00, P. & P. SOp.

— eLecTRONIC ||
I ORGAN KIT
‘E‘m ‘ﬁ, Easy to build,

—— Solid State.
Two full octaves (less sharps and flats).
Fitted hardwood <ase. Powered by
two penlite 13V batteries. Complete
set of parts mcludmg speaker, etc.,
together with full instructions and
10 tunes. Price £3-00. P.& P,22p.

- e e See s e S (SR

50 in | ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering,
no special tools required. The kitincludes
Speaker, Meter, Relay, Transformer,
plus a host of oxher components and a
56-page instruction leaflet. Some examples
of the SO passible Projects are: Sound
Level Meter,2 Transistor Radio, Amplifier,
etc. etc. Price £7-75. P. & P. 30p.

200-250 v. I.R.P.M. MOTOR
Dimensions: 47 *37 24~

Spindle length 13,16, diameter 1". Manu.
fauured by SEC Prlce (I IJ plus I7p p. & p.

RECHARGEABLE

BUTTON CELLS

2 <12V, 250 MA HR Nickel
Cad, Cells, connected to give
2:4V « 25 milliamp 10 hour rate,
complete  with 200/250V  a.c.
charger. Fully tested and unused.
Price 48p each plus 8p P. & P,
or 2 unl(s for (l -00 pos( paid,

UNISELECTOR SWITCHES

NEW 4Bank2s Way
24V d.c. operation. £5-88,
P. & P. 12p. 6 Bank 2§
Way 24V d.c. £650, -
P. & P. i2p. 8 Bank 25 -

Way 24V d.c. operation. £7:62 plus

22pP &P

VENNER Electrlc Time Switch
200/250V Ex. GPO, Tested. Manually

set 2 on, 2 off every 24h. Override
switch: 10A £2-75, I5A £3-25,
20A £3-75. P. & P. IBp. Also

avallable with solar dial ON dusk,
OFF dawn. Price as above.

SERVICE

IINPUT 230/240V a.c. 50/60
OUTPUT VARIABLE 0-260V

I BRAND NEW

I Keenest prices in the country,
All Types (and Spare;) from
i to 50 amp from stock.

SHROUDED TYPE

I amp, {550. 15 amp,
l £6:75. Samp,£9.75. 8 amp,

£H 50. 10 amp, (1850

I amp, {2100 IS5 amp,
£25:00. 20 amp, £37-00. 37§
samp, £72-:00. 50 amp, £92-00.
+OPEN TYPE (Panel Mounting) § amp, £3-92.

' lamp,£5-50. 2} amp, £6-62. Carr. extra on open types.

STROBE! STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunctior
Xenon Tube and instructions £5:25. plus 25p P. & P.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc. Roller tin

printed circuit. New trigger coil, plastic thyristor.

Speed adjustable 1-80 f.p.s. Price £9-45 38p P. & P

HY-LYGHT STROBE

This strobe has been designed and produced for use in

large rooms, halls and the photographic fieid, and

utilizes a silica plug-in tube for longer life expectancy,

printed circuit for easy assembly, also a special trigger

coil and output capacuor Speed adjustable 0-30 f.p.s.

g.lalh( output approx. 4 joules. Price £10-88, P. & P.
P

7-inch POLISHED REFLECTOR

Ideally suited for above Strobe kits. Price 52p. P. & P,

12p or post paid with kits.

Superior Quality Precision Made

1 NEW POWER RHEQSTATS o

3
! 100 WATT. | ochm, I10A; 50hm, 4-7A; =
10 ohm, 3A; 25 chm, 2A; 50 nhm, i 4A G
100 ohm, IA; 250 ohm, 0-7A; 500 ohm,
0-45A; 1 k@2, 230mA lskﬂ 230mA 25'(() 2A; 5k}, 140
mA. Diameter 3 in ‘Shaft Iength 7in, dia. afm All at ll 50
each. P, & P 7

50 WATT. I/S/IO/IS/SO/IOO/ISO/SOO/I/I 5/2:5 5t All at

£1-12 eac| P. &P . 7p.

15 WA‘I’T IO/25/50/I00/250/500/I/I-5/7.-5/5I(n. Aill at T8p
l :ach . & P.7p.

RELAYS NEw SIEMENS, PLESSEY, Etc.

I MINIATURE RELAYS - COMPETITIVE PRICES
g2 3 4 L1 2 3 4

' 52| 6- 9| 6M 62p* 700 | 12-24 | 2 c/o | 62p*
180 | 6-12|2c/o E-E | 42p* 16-24 | 6M 62p*

I 185| 6-12| 4 c/o E-E | 50p* | 1250 | 24-36 | 4 c/o | 62p*
230 | 6-12|2c¢/o 62p* | 1250 | 36-45 | 6M 62p*

I 280 | 6-12|2cjo 73p* | 2500 | 36-45 | 6M 62p*
700 | 16-25 | 4M 28 62p* | 5800 | 80-85 | 4 c/o | 62p*
700 | 16-24 | 4 c/o I T8p* 40-70 | 2 c/o | 30p*
* Including Base I5K [85-110] 6M 50p*
(1) Coil ohms: (2) Working d.c. volts: (3) Contacts; (4) Price

E-E Ex. Equipment. All Post Paid.

MAINS RELAY
230V a.c. coil 3 c/o.

|H(')SIDEN DH-02-S Stereo Headphones
8 ohm impedance 20-12,000Hz. Adjustable head band. Price
only £2-38.P. & P. 12p. Comple(e with lead and stéreo jack plug.

; MOTOROLA MAC 11/16 PLASTIC

10 amp a.c. contacts, 72p plus 8p P. & P.

TRIAC 400 PiV. 8 AMP
Now available EX STOCK, Supplied with full data
l and applications sheet. Price £1'5 plus 7p P. & P.

I BODINE TYPE N.C.I. GEARED MOTOR
{(Type 1) 71 r.p.m. Torque 10lb, inch. J

lReverane 1/70th h.p., 50 cycle, ‘38
amp. (Type 2) 28 r.p.m. Torque
20ib. inch. Reversible. 1/80ch h.p.,
50 cycle, ‘28 amp. The above two
precision made U. S.A. motors are .
offered in '‘as new' condition. Input voltage of motor
115V a.c. Supplied complete with transformer for 230/240V

Iac. input. Price, either type £3-15 plus 33p P. & P. or
less transformer £2-12 plus 23p P. & P.

TRADING CO

Open Sat.

The Unique

MuLTI-MING TWIN-VIGE

An extra ““Pair of hands’’ for
those tricky jobs

ASSEMBLY—_SOLDERING—
GLUING—WIRING—DRILLING
ETC.

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

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

:I'WIN VICE: £5-90 (23p P & P)

ALSO AVAILABLE

SINGLE VICE: £3-38 (IS5p P & P)

COVENTRY MOVEMENT CO. LTD.
BURNSALL ROAD, COVENTRY

CV5 6BU STD 0203 - 74363

Personal callers only.
9 LITTLE NEWPORT ST.
LONDON WC2H 7))  01-437 0576

All Mail Orders—Also Callers—Ample Parking Space
Dept. P.E. §7 BRIDGMAN ROAD, LONDON W4 5BB
Phone 01-995 1560 SHOWROOM NOW OPEN MON,-FRI.
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THE RADIO SHOP

16 Cherry Lane, Bristol BS| 3NG
Telephone: Bristol 421196 STD Code 0272

Your West Country shop for electronic
components and solid state devices

TTL IC'S SERIES 74N

7400N  35p  7450N  35p  7483N £1.50
740IN  35p  7453N  35p  7490N £1-20
7404N  35p  7460N  35p  7492N £1-20
7410N  35p  7470N  53p  749IN £1-20
7420N  35p  7472N  53p  7494N £1.20
7430N  35p  7473N 63p  7495N £[-20
7440N  35p  T4T4N  63p  T496N £1.38
744IN €120 745N 70p

7442N €120 7476N 70p  P.& P.5p

63p. P. & P. 5p
14p. post free

Fall outs 5 of any one type
Series 74N Data Booklet

3 wart ).C. amplifier with data
and components

3 wate |.C. treble and bass
data and components

£2-25. P. & P. 5p

£3.25. P. & P. 5p

Stereo 2-3 watt |.C. treble
and bass data and com-
ponents .. £6.25. P. & P. Bp

Power supply for 3 watt I.C. £1-75. P. & P. 10p

Crystal Set components with
earpiece 78p.
(if headphones required add

80p)

Experimental I.C. with circuits
for morse code osc., variable
timer, wiper speed control,

P. & P. 5p

ete. .. . - .. 50p. P.&P.5p
Aircraft band converter

circuit,  instructions  and

components . . . all you need

is a tobacco tin A . £1:20, P. & P, Sp
Tape recorder level meters

500mA. Size lin x lin x 4in 50p. P. & P. 5p
3 Digit tape recorder counters 32p. P. & P. 5p

SEND 3p STAMP FOR FREE CATALOGUE
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Photograph of thé front panel showing control designations

Faulty components are rare, especially if one uses
new components of good quality, and if it is found that
. one of the transistors or diodes is defective after testing
the amplifier, make surc that it was not destroyed by a
wiring error before replacing it. To avoid expensive
accidents great care should be taken to check all the
wiring thoroughly before connecting the amplifier to the
mains—it will be too late afterwards.
Given time and patience, most faults can be tracked
down with a multimeter. An instrument of at least
20,000 ohms per volt is recommended. An oscilloscope

and an audio oscillator can save a lot of time and
trouble, particularly with faults such as distortion and
oscillation. And if it is required to test the amplifier
through it’s full specification, a wave analyser and a
squarewave generator will also be required.

To assist in getting the amplifier to work correctly, a
table giving the normal voltages at various points in the
circuit, is given on page 212, together with a list of fault
symptoms and their most likely causes. This will help
to track down most faults with the minimum of trouble,
but we can not claim to have thought of everything.

Tog37/38 Tag36/37

input

Fig. 42. Wiring of the potentiometers, S6 and SK6 mounted on the
front panel. Screened lead is used for the connection of SKé—the mic
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CONNECTING UP

The amplifier is working perfectly, a record deck or
f.m. tuner is connected to it; on switching on thereis a
loud hum on both channels. This happens to nearly
every audio enthusiast sooner or later and the usual
cause is an earth loop. This arises when both the
amplifier and the piece of equipment to which it is
connected are earthed separately to the mains. A
small a.c. voltage is induced into the earth leads of both
units and when they are connected together a 50Hz
current flows in the outer braid of the coax cable
between them, causing an objectionable hum. The
cure is simply to disconnect one of the earths, preferably
not the amplifier, and so break the loop. The record
player deck or f.m. tuner, etc. will then be earthed via the
amplifier. Another source of hum arises if the earth
connection between the amplifier and the ancillary
equipment gets broken whilst still leaving the signal
lead (coax inner) connected. This causes a really
colossal hum, often accompanied by a chorus of radio
stations,

The prototype amplifier did not show any sign of
radio breakthrough but if it is to be operated near a

transmitter and breakthrough is experienced, connect a
capacitor of 100 to 1,000pF directly between each input
and earth, alternatively a ferrite bead may be placed on
each of the input leads (directly at the input sockets in
both cases). Radio breakthrough can also be a
symptom of h.f. oscillation in the circuit.

Supposing the amplifier is working perfectly, but
there is only an output from one channel. The
first thing to do is to check the wiring of the input plug,
especially if using a ready made lead. The P.E.
Gemini is wired as Fig. 43a which is the DIN standard
for amplifiers but many of the ready made leads,
intended for tape recorders, etc. are wired as Fig. 43b.

Low impedance signal sources, such as a tape
recorder, f.m. tuner or low impedance dynamic micro-
phone, can be connected up with ordinary twin screened
(stereo) cable, but low capacitance screened cable
should be used for high impedance sources, particularly
magnetic pickups. The popular stereo cable has a
capacitance of 100pF or more per foot, and only 4 to
5 feet is required to produce a resonance at 10kHz with
a normal 500mH magnetic pickup. Twin lighting flex
is quite suitable for connecting up the loudspeakers.

PE GEMINI CHECK CHART

POWER SUPPLY
Normal Voitages (no load)

before replacing.

(2) Bad contact in mains plug and
socket.

(3) ClI short circuit, or short circuit
present across output.

(4) Ré omitted or open circuit.

(5) D2, D3, D4, or DS open circuit.

causes

Output voitage low

(1) DI or C2 wrong way round.

(2) TRI, TR2 or TR3 open circuit or

wrongly connected.

(3) RI or R2 wrong value.

(4) Wrong transformer taps con-

nected.
circuit.
Output voltage high

(1) DI omitted or open circuit.

(2) TRI, TR2 or TR3 short circuit or

wrongly connected.

(3) RI, R2, or R6 wrong value.
IMPORTANT: The power supply
should be tested and adjusted to the
correct voltage before the ht+ leads
to the amplifier are connected.

MAIN AMPLIFIER
Normal Voltages

Across secondary .......... 45-55V  (Referred to common rail unless other-  (Referred to common rail unless
(50Hz)  wise specified.) otherwise specified)
Across C3 ................ 65-75Y HT.rail...............0. 55V d.c. HT.rail ...l 40v
Across output terminals. ... 55V Output terminal ......... 27.5V Across Cl6 ................ 37-5v
Across Dl and C2 ......... ov Emitterof TR4........... 267V TRI4 and TRI6 emitters .... [8V
Between OV rail and TRI base  9-3V Junction of R9 and RIO.... 262V TRI5 and TRI7 collectors ... {8V
AcrossR4 ................ 0-7v Baseof TRS.............. 0.7v TRI5 and TRI7 emitters .... 28-5V
AcrossRS ................ -4V Collector of TRS ......... 0-5v TRI8 emitter .............. 6-8V
Base of TR6.............. -3V TRI9 emitter .............. 24V
Fault symptoms and possible Collector of TR6 ......... 27V TR20 emitter .............. 9V
causes Across TR7 coll/emitter ... [-1:5V TR2I emitter .............. 20V
Output voltage zero Junction of RIS and R16 .. 47v
(1) Fuse blown. Check for cause Across R25and R26 .. .... 0-7v Fault symptoms and possible

Fault symptoms and possible

Voltage at output terminal high
(1) TRI0O or TRI2 short circuit or
wrongly connected.
(2) TR4, TRS5, TR6, TR or TRI3 0/c.
(3) R9, RI0 wrong value or R10 o/c.
(4) C8s/c or leaky.

Voltage at output terminal low
(1) TR4, TR5, TR6, TRI{ or TRI3 s/c
or wrongly connected.
(2) TR0 or TRI2 open circuit.
(3) R9, R10 wrong value or R9 open

(4) Cé, C7 leaky or short circuit.

Bias current too low
(1) TR7 short circuit.
(2) RI8 or RI9 wrong value. Mic

Bias current too high
(1) TR7 o/c or wrongly connected.
(2) RI8 or RI9 wrong value.

PREAMPLIFIER
Normal Voltages

causes

No output for all inputs
(1) No h.t.,, check wiring and C52.
(2) TRIS, 19, 20, or 21 sjc or ofc.
(3) Wiring error after 3.

Weak distorted output for all inputs
(1) H.T. voltage excessively low.
(2) TRI8, TRI9, TR20, or TR2I
inserted wrong way round.
(3) C33, C48, or C50 leaky or s/c.
(4) Incorrect resistor value.

No output or weak distorted output on
disc
(1) TR14, TRIS ofc, s/c, or connected
wrong way round.
(2) Cl17, CI8, or C23 leaky.
(3) Incorrect resistor value.

No output or weak distorted output on

(1) TR16, TRI7 ofc, sfc, or con-
nected wrong way round.

(2) C25, C27, or C29 leaky.

(3) Incorrect resistor value.

Add 100 for right-hand channel component numbers

o/c = open circuit s/c = short circuit

212
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ELECTROVALUE

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

BARGAINS

Many items al new reduced prices.

IN NEW SEMICONDUCTORS

All power types supplied with free insulating eets

PEAK SOUND PRODUCTS
ENGLEFIELD AMPLIFIER

INTEGRATED CIRCUIT AMPLIFIERS
SINCLAIR IC.10 complete with instruction book giving
amplifier cireuit details and range of applications. £2-85 nett.
Components pack for stereo inc. mains transformer, controls,
ete., 2476 nett.

PLESSEY SL403A. Only £2-75 each nett, 3W into 750 for
18V supply. Application data 10p: free with two or more.

WAVECHANGE SWITCHES LONG SPINDLES
1P 12W: 2P §W; 3P 4W; 4P 3W p each

SLIDER SWITCHES D.P.D.T. 18p each

NEON INDICATOR LAMPS alt 200/250V
HBquare bezel, red only 19p
Round chrome bezel red, amben “clear . 23p each
Toggle Bwitches, 230V a.c. 1-3A, (,hrome dolly and
chrome niilled nut 8.P.8.T. 18p; 8.P.D.T. £2p: D.P.D.T.
28p; 8.P.D.T. centre off 25p.

8-DeC's put an end to “birdsnesting’’. Components just
plug in. Baves valuable time. Use components again and
again. B-DeC (70 points) only 21. Compact T-DeC,
increase 1 capacity, nay be temperature-cyeled. T-DeC
Full range stocked.

{208 points) only £2-50.

‘.!)iﬁ(ui 20p | 2N2924 £0p | 40361 85p {30148 14p BFX87 29p 12 412
22p | 40362 68p BC149 15p BFX88 26p watts RMS
1lp  ACI07 46p RBC153 35p BFY30 s3p | J-RRB'RD B! per channel

27p  ACI128 20p BClad 38p DBFYsl 20p - i
i»gp AC127 ggp ggl-’:? 19p BFY32 23p
AC128 108 17,
5 < 25: BCI3Y 18: If?gfr"o i“" Stereo litier in modular kit form (including cabinet)
27p | BC167T 13p ;‘1 ! 7P | 12 watta per chamiel £38-45. Cabinet kit only 28. These
2 C140 26p 4 tt
20p | BC16Y 11p | Mpgess] 35p prices nett.
16p | BOMED 139 wpagsas 30p
G B EEY |BAXANDALL
80p | BC17Y 17p | NKT212 25p | SPEAKER SYSTEM
40p BCI8JL 13p NKT214 23p
11p NKT274 18p | Designed by Peter Baxandall, Buperb
13p | NKT403 85p | reproduction for’ita size. Handles 10 wattal
25p  NKT405 79p | with ease. Uses ELAC 150 SYRMIL08
BC213L 28p | OC71 29p | speaker unit, Kit 213-90 nett; it
30p | BC214L 25p | 0C81 25p | 219-40 nett. L
28p BCY70 18p A OC81D 25p
48p  BCY7I 33p | ZTX 300 17p
15p | ZTX301 17p
38p | ZTX 302 22p MAINLINE AMPLIFIER KITS
i 43p  ZTX303 22p } RCA/BGB dlesigned main amplifier kits. Input sensitivity
A 483 50p | ZTX 304 33p | 300-700mV for full output into 8.

2N2484 17p | ZTX500 25p price Suitable unres.

2N2904 18p | ZTX 304 25p | Power inclnding components power supply kit

2N29044 31p ZTX502 30p § 12w 28-40 ne £4-60

2N2905 85p ' BFX84 25p | ZTX 503 2B5p | 25w £9-50 nett N/A

2N2905A 15p BCl47 18p  BFX85 34p ZTX504 80p | 40w 210-50 nett 25-76

oW £12:60 nett £6-94
Values 30 WATT BAILEY AMPLIFIER KIT
Code Power Tolerance Range available lto® 10099 100 up Sensitivity 1-2V for full output into 8. Transistors and
(see note below) PCB for one channel £7-30. Transistors and PCBs for

c 1/20W 5% 820 -220k El2 ki 8p ep two channels £14.80. Capacitors and reslstors (inetal

c W 5% 470-330kQ E24 1p 08p 07 oxide) £8 per channel.

c W 10% 17 0-10MQ B12 1p 08p 07 Complete unregulated power supply kit £4.76.

c Iw 5% 470-10MQ E24 1-¢p 1p 0-8p

c W 10% $7Q-10MQ E12 2-5p 2-5p 1-8p ZENER DIODES

o N R L gL - py D Z th k24 values: 400mW: 273 to 0V 109 ea

; y 0 3 3 ull range values: m 7 0 p ea.
:::v 1w 10% = /200 CEAD-BO E12 g » Gp 9 SV Es 8oy 8p ea. 15W: 47V to 73V 80P en.
awv 5% 120-10kQ El2 ki P 6p Clip to increase 1:5W rating to 3 \mtts {type 266F) 4p.
ww W 5% 12010k El2 9p 9 8p
8 1 i abili 3 ise. A it rosi 2 jse. WW i
S\'oogngdsl"lecsae\fm bon film high stability low noise. MO - metal oxide Electrosil TR ultra low noise. W wire CARBON TRACK POTENTIOMETERS, long spindies.
Double wiper ensures minimum noise level.
VALUES: E12 denotes series: 10, 12, 29, 27, 33, 39, 47, 56, 66, 82 and their decades. E24 denotes series: a8 E12 | Bingle gang llnear 2200 to Q 12p
plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75 9] s,nd their decades. Bingle gang log 47K 0 to22M0 12p
Dual gang linear $7K 3 to2:2MQ

Pricesare in pence each for same ohimic value and power rating, Dual gang log 4-7TM() to 22M 0 42p

NOT mixed values. (Ignore fractions of 1p on total resistor MULLARD POLYESTER C280 series Log/antilog 10K, 47K, IM{Q) only 42p

order.) 230V 90%: 0 Dual antilog 10K only 42p

25 % : Q-0 0033 0-047, 3p ea.; 0-068, 01, ’ 0 D
015, 4 5 033, 7p: 0-47, 8p; 0-68, 11p; Any type with }A D.P. mains switch, extra 12p.
1uF, lgp. -Jul'. 2‘: B) _!“F 24p. P 3 { Please note: only decades of 10, 22 and 47 are available

MULLARD SUB-MIN ELECTROLYT:C
426 range axial lead 8p each.

Values (uF/V): 064/4»4 1[40 1-6/25,
4/40, 5/64, 6-4/¢ 6-4/23, 8/4, 8/40, 10,
12

-3{16, 2:5/64, 4/10,
. IO/ 6. 10/h4

. 6
"Ollb

20/64,  25/6
32/10, 32/40 3"’64 40/16, 40/ 0/6-
64/10, 80/2:5, 80/1'», 80/2
/2:5, 200/6-4, 200/10, 250/4, 3"‘0/-

LARGE CAPACITORS
High ripple current types: 1000/25 28p;
1000:100 82p; "OOOIZJ 37p:

1000/50 4lp;
2000/50 57p; 2500/64 84p;
2500/70 97p; 5000/25 62p; 5000/50 £1.10: 5000/100 £2-91;
10000/15 85p: 10000/25 21-28.

MEDIUM RANGE ELECTROLYTICS

Axial leads: 50/50 8p; 100/25 9p; 100/50 12p; 230/25 12p;
330/25 12p; 250/50 18p; 500/25 19p: 500/50 22p; 1000/25
20p; 1000/50 30p; 2000/25 30p.

SMALL ELECTROLYTICS

Axial leads: 4-7/10, 4:7/25, 5/30, 5p ea.  10/10, 101235, 10/50,
33/10, 50/10, 5p ea. 23/25, 25/50, 47/23, 100/10, 220/10,
8p ea.

ENAMELLED COPPER WIRE even No. 8WG.

only: 2 oz. reels: 16-22 AWG 23p; 24-30 8WG 27p; 32,
34 BWG, 20p; 36, 38 SWG, 34p: 4 oz. reels 16-22 BWG
only 4lp.

withln ranges quoted.

CARBON SKELETON PRE-SETS

Small high quality, type PR, linear only 1000, 2200,

4700 1K, 2K?, 4K 7, 10K, 22K, 47K, 100K, 220K, 470K,
2M2, oM, lOMn Vertical or honzonla] mountmg

ﬁp each.

TYGON SPEAKER MATERIAL

Seven designs, 36in x 27in sheets, 21.57. Pattern
books, send 8,A.E. plus 3p in stamps.
COMPONENT DISCOUNTS

10% on ordera for components for £5 or ore. 15% on

orders for components for £15 or more (No discount on
nett items).

POSTAGE AND PACKING

Free on orders over £2. Please add 10p il under. Over-
seas orders welcome: catriage charged at cost.
IMPORTANT—Please ensure that cheques dated on and
after February 15th are drawn in declinal currency.
Otherwise they cannot be accepted.

ELECTROVALU

Hours: 9—5.30; Sat. 1 p.m.

Dept. PE371, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Tel.: Egham 5533 (STD 0784-3).

Telex 264475
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NEW FROM TRS

This money saving

STEREO 8 + 8 AMPLIFIER

in a new PRE-ASSEMBLED MODULAR PRESENTATION

A new conception in modular assembly which makes construction [ ]
Two pre.amp
and two power amp modules, factory built, tested and guaranteed
by a world famous maker come to you ready mounted with Y
mains power unit on chassis forming part of the attractive TRS
A generous
8 watt RMS output per channel into 3-5 ohms is assured.
with aluminium front, charcoal grey top and wood sides measures °

even easier then ever and results even better.

cabinet and simply need wiring for immediate use.

[2in x8%in x23in.

Frequency 50Hx-
16kHz +3d

@ Input: 110mV per
radio 240mV.
Qutput: BW per channel.
RMS into 3-50. Slightly less
per 8-150 speakers.

@® Recordand playback facilities
(via external tape pre-amp).
Bass/Treble/Volume/Balance
{Input/On-off controls.

resp.:
B.

P.U.,

Cabinet

vy

0 . 8’ b ®
- s . 5115"5' .'..

Complete kit assembled ready to wire up
with mains lead and instructions. Un-
surpassed value at only

£17-50

Carriage and packing 38p in U.K.
Dcurigtive leaflet on request. AYAILABLE
SHORTLY—Specker and Cabi:
bly. Comprising 8in unit and flat-pack

COMPONENTS CORNER

VYNAIR speaker and cabinet covering by ICI.
Send 5p for samples—refundable on purchase.
124p per sq.fc. £1-38 per yd. 48in wide,

BONDACOUST speaker wadding lin thick,
18in wide, per yard 42¢p.

VEROBOARD in all latest sizes and forms.
inc. 24inx 3%in, t6p; 24inx 5in or 3%in x 3¢in,
23p; 3¢in ¥ Sin, 21p; 17in x 33in, T5p.

VOLUME CONTROLS. Long spindles all
values 5SKohms to 2meg., log or lin., less switch
174p; with switch 25p.

Twin gauged stereo, SK to 2meg. less switch,
48p; with switch 100K to 2meg. 52p.

STEREO BALANCE CONTROLS. Log/
Anti-log 5K, 10K, §, | or 2meg., 52p.
RESISTORS, CAPACITORS, WIRE, etc.,
etc,

MORE AMPLIFIERS FROM TRS

MULLARD VALVE AMPLIFIERS
5-10 basic kit (mono) £10-99. Carr, 28p.
2 valve mono pre-amp basic kit for above
£7-65. Carr. 28p.
u;.lo stereo amplifier kit £18-99.
63p.

TRS 50 WATT VALVE AMPLIFIER
A ruggedly built unit in ventilated steel
case with carrying handles: size 12inx
8inxBin. Two input channels mixable
(I0mYV and 150mV) bass and treble controls.
EL. 34's output (mono) in push-pull, with
fixed bias. Excellent for P.A., musical
groupwork,etc. Brand newand guaranteed
£30. Carriage 75p.

Carr.

cabinet, size 18inx 12in x 10in—Anticipated
prices £5-50,

FOR YOUR STEREO 88
OR OTHER HI-FI SYSTEMS

Plinth and motor assembly comprising modern
style teak finished plinth cut to take famous
Garrard AT6 auto/single playing unit wired for
stereo, with hard smoke grey perspex lid,
Plinth and AT6 less cartridge £|2-50
{Carr. and packing 53p).

SPECIAL CARTRIDGE OFFER TO

PURCHASERS OF ABOVE ONLY

Acos stereo 6P93-1 (sapphire) £1.25.

Sonotone 9TA/HC (diamond) £2.

Shure M.94 (Mag., diamond) £3.50, X
aﬂis P.U. requires speciol pre-omp if used with

TRS

RADIO COMPONENT SPECIALISTS
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY
Tel. 01-654 2188 , , Ogerial dar

st next to

Almost
eds.—1 p.m. Thornton Heath Stn. (S.R.)

SORRY we can’t help you with your collection
of Coins, Butterflies, shelis, etc. . . .

We realise of course that you don't want components for display-
ing in a case, but for putting to good use in your latest radio or
electronic project. You want to be able to getjust what you need

quickly and easily, preferably from a single supplier.
where the Home Radio Components Catalogue comes to

your aid.

In its pages are listed over 8,000 items, more than 1,500 of them illustrated.
A cross-referenced index makes it simplicity itself to find just the parts
you need, and the Price Supplement puts you in the picture price-wise.
On receipt of your written or telephoned order we despatch your com-
ponents by return post. The catalogue is yours for only 624p. (424p plus
20p post and packing). Wonderful value, especially as every copy contains
six vouchers, each worth 5p when used as directed.

POST THE COUPON with your cheque or P.O. for 62ip
The price of 624p applies only to catalogues purchased by U.K. customers.

—L
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That's

I Name

HOME RADIO (Components) LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD
L8 R &8 B N § B N N N N N §F

r--------------
Please write Name and Address in block capitals

§ Address

BUT when it comes to
ELECTRONIC
COMPONENTS
we certainly can!
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‘ e MAN

B

P -

COMMON EARTH

GOMMON EARTH

R2 1800

R.H. CHANNEL

R.H.CHANNEL

L.H. CHANNEL 1

Fig. 43. (a) Input wiring of the P.E. Gemini; (b) wiring of

some ready-made leads

TAPE INPUT

The tape input of the P.E. Gemini preamplifier has a -

flat frequency response and a sensitivity of 100mV at
50 kilohms, suitable for connection to the equalised
output of a tape recorder or tape unit. The input is
like this to accommodate the wide choice of speeds and
equalisation standards (DIN; CCIR, and NAB at 15,
74, 33, 1% i.p.s.) many extra components and some
complicated wiring and switching would be needed.
If the low level output of your tape recorder is not
equalised you will have to construct an “add on”
equalisation stage to give an output of 100mV.

WOOD PANEL
OF CONSOLE

v

7

Z/{
L{Z

Fig. 45. Method of mounting the pre-amplifier in a
console

ENLARGED FALSE
FRONT PANEL

outeuTs
x

Tare

L X XY -5

AK.G. K50
4000 HEADPHONES

R2 1800
L.H. CHANNEL

¥ Fig. 44. Attenuator circuit for use with

AKG K50 headphones

HEADPHONE OUTPUT

The headphone output from the main amplifier is
connected directly to the loudspeaker outputs and in
most cases it will be necessary for the constructor to add
an attenuator to reduce the volume to a comfortable
level. Because of the wide variation in headphone
impedances (4 to 600 ohms) and sensitivity between
different types, the constructor will have to determine
the correct values experimentally; Fig. 44 shows the
circuit used, the values given being suitable for
AKG K50 headphones of 400 ohms impedance.
Resistor R1 should not be greater than the impedance
of the earpiece and (R1 + R2) should not be less than
15 ohms, and preferably greater than 100 ohins if the
attenuator is permanently wired to the amplifier. Some
headphones have a built in attenuator and these can be
connected directly to the headphone output socket.

CASES

The Contil Mod 2 cases, used for both units, were
chosen because they are relatively cheap, easily obtain-
able, and have an attractive if somewhat functional
appearance. There is no reason why the constructor
should not design his own case to match other equip-
ment, provided that the case is well screened and the
layout given is closely adhered to.

The preamplifier may be mounted in a console by
increasing the size of the front panel so that it covers the
hole required, as shown in Fig.45. The front panel can
be secured by screws from the front or clamps behind
the panel.

ACKNOWLEDGEMENTS

The authors wish to thank Ferranti Ltd. for permis-
sion to publish this article and also L. Morral, R. J.
Grundy and M. A, Rambaut for help given at various
stages of the construction of the P.E. Gemini Amplifier.

Note: In Fig. 14 the arrow from
tag 24 should go to FS2 not FSI.
Main amplifier components list—
RI2 and RII2 should be 1-2kQ2
not k(2.
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By R.W. Coles

'As MENTIONED in the first part of this article, *“Contil>

Mod-2 case type “C” is used to house' the Digi-
Clock, and this makes construction much simpler than
if a “one-off” case design were to be employed.

The front and back panels of these cases are formed
from p.v.c. covered aluminium, which makes the
necessary hole cutting quite easy. The only tools
absolutely necessary are a hand drill and a good file,
but a clean and neat finish can be more easily achieved
with a nibbling tool such as the ‘‘Monodex” sheet
metal cutter,

CONSTRUCTION ON CHASSIS

The chassis supplied with the case is also made of
aluminium and is used as a base-plate for all the main
components, including the three circuit boards which
are spaced from it only by three 6BA nuts. The
chassis is earthed and acts as a low impedance “‘ground
plane” for the logic circuitry, thus increasing the
noise immunity of the system.

The series pass transistor TR2 employed by the 5V
regulator uses the chassis as a heat sink; it js vital
that this transistor is isolated from the aluminium
by an insulating mica washer of the type normally
supplied with this type of device.

216

Drilling dimensions for the chassis and front and
back panels are given in the diagrams, and it is impor-
tant to remember that some of the chassis holes are
required to match other holes drilled by the constructor
in the circuit boards and the display panel bracket. It
is preferable to match these chassis holes to the latter,
rather than drill all the holes straight from the diagrams.

The mounting bracket for the ‘“Nixie’’ tubes is made
from 4in s.r.b.p. sheet, and as can be seen from the
diagram, the tubes are inserted directly into holes
drilled in this bracket, no bases being employed.

With the dimensions given, the tubes are a tight fit
in their mountings, and no extra fixative was used in
the prototype. A dab of contact adhesive could be
used if necessary, and still allow the tubes to be re-
moved should this ever be desirable. Valve bases
type B12A are available for the GN5A although the
numeral spacing would have to be altered if these are
used, since the tubes would not be so close together.

The decimal point indicator is mounted in a 3in coil
former or some other suitable tube, cut to the dimen-
sions shown, and fastened to the display panel with
contact adhesive. When being installed, the neon is
simply pushed through from the rear of the bracket, its
insulated leads providing all the tension necessary to
retain it in the tube.

Suy ® B
e o e W
U1 SUNIMAOIIAIS WA 1520
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15 'A Holes 6BA clear
6 '8 Holes 4BA clear
1 C Hole 2BA clear

1D’ Hole made to suit

e
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=
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e
&
4’A Holes 6BA clear
1°8 Hole made to suit Y o
., decimal point indicator 3% Aladdin coil former
4 C Groups as shown modified as shown
and used as decimal
point indicator
support tube
Fig. 18. Display panel drilling for ““Nixie tubes
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Chassis drilling details assuming components used are as specified in the components list. Modifications may be
necessary for variations of component type.

] bruch}&?;( ade

from

X ‘
aluminlum angle

4 holes
6BAclear
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L5
gl
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13,
,*
Fig. 19. Back panel drilling details for components specified
.._5/; 1/8'
frrm e A e e e e — ‘.(H‘_ ot
[ I
| L Yy
2" ! 1°ho
s,l' }
L] ,, Py
63/4 e } 1 /Z
|
(o] (o]
B e T e i s e B 2|
- . DRILL TO SUIT 3,“’_.
OVERLAY OF PERSPEX 7 X 21/‘ ALARM SWITCH
5/;_..
Fig. 20. Front panel drilling details for compenents specified
Table 1: CONNECTIONS TO MAIN CLOCK BOARD “A”
(a) Plain side terminations (b) Copper side terminations
IC Hole Board Wire IC Hole Board Wire
Number Number A"’ Colour Destination ! Number Number “A’ Colour Destination
Qutlet Outlet
—Resistor R1— | green T2, 6:3V
6E 2 black Sla wiper — — 23 — -
6 2E 3 red Stec wiper — 24 — -
6 6A 4 orange Sib wiper 14 6H 25 pink V4 pin 10
13 4F 5 red Board B5 4 6G 26 green V4 pin i
I3 3C 6 orange Board B4 14 2A 27 red V4 pin 2
13 3B 7 pink Board B3 4 6A 28 brown V4 pin 3
9 2H 8 violet Board BI 4 6E 29 black V4 pin 4
12 3E Y green Board B9 4 6F 30 white V4 pin §
9 2F 10 blue Board BI3 14 6C 3i yellow V4 pin &
ALL Ground 11 black chassis 14 6B 32 orange V4 pin 7
Rail 14 2H 33 grey V4 pin 8
ALL + Vee rail 12 red Board Bi2 14 2G 34 violet V4 pin 9
12 3B 13 brown Board B0 12 6H 34 orange V2 pin |
9 3G 14 yellow Board B2 12 7G 36 green V2 pin 2
1 7H 15 (optional hours x 10 12 2A 37 grey V2 pin 3
zero line to VI pin 10} 12 7A 38 brown V2 pin 4
] 7G 16 yellow VI pin i 12 7E 39 pink V2 pin &
13 6H 17 grey V3 pin 10 12 7F 40 yellow V2 pin 6
13 6G 18 pink V3 pin | 12 7C 41 red V2 pin 7
13 3A 19 white V3 pin 2 12 7B 42 black V2 pin 8
13 6A 20 violet V3 pin 3 12 2H 43 white V2 pin 9
13 7E 21 yellow V3 pin 4 12 2G 44 violet V2 pin |9
13 6F 22 green V3 pin 5

Practical Electronics  March 1971



]
Sta WIPER
Ste T
WIPER s %
¢ F51
< s d m
\Y
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TO BOARD ‘W \ BRIDGE 2 L
OUTLETS 2,3 & 4 R = RECTIFIER
(SEE TABLE 1) \\\ 13 ; D47 NN 10,8 MAINS
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g T A
245V, ™
v I O)MAINS \’f//////;;'//f
poARD ¢’ \
iy,
Rta — ORANGE
TO BOARD 'B’ T0 BOARD '8’
Wi "y GREEN OUTLETS 6,7,8
I)?nig‘ra?z s TO BOARD 'K 15,16,17 AND 18
OUTLET { (SEE TABLE 2)
VIOLET BLACK |
HOURS MINUTES
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(o] [+] o . (e} (e} [e] [e]
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o\ (e} 0 o] (e} [e] Lo} ) .
o [ o o o o Fig. 21. Wiring of components on top
o] (e} (e} a 1
U { \ ° Fe ju jﬂ qu of chassis and on display panel (bottom
and back panel (top)

Table 2: CONNECTIONS TO
ALARM BOARD "“B”
Copper side terminations only

iIC Hole Board Wire
Number Number *“B" .Colour Destination
Outlet
19 7D I violet LSl
15 3H 2 yellow Board Al4
15 3F 3 pink Board A7
15 3A 4 orange Board A6
15 7B 5 red Board AS
I5 3E 6 black S2a/4
15 3B . 7 violet S2a/2
5 6C 8 brown S2a/l
16 2H 9 green Board A9
16 3F 10 brown Board Al3
ALL Ground 1t black chassis
Rail
ALL + Ve rail 12 red Board A2 (5V)
16 2A 13 blue Board A10
16 6B 14 violet Board A8
16 6H {5 orange S2b/8
16 3E 16 grey S2b/4
16 3B 17 red S2b/2
16 6C 18 blue S2b/1
8 6D 19 orange S3 (OFF)
{collector of TRI) 20 red } ['TR2 collecter, (10V),
Resistor
R21, 22 4B 21 yellow TR2 emitter
(TR
emitter) 3F 22 green TR2 base
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PRINTED BOARDS “A” AND “B”

The circuit boards carrying the i.cs are mounted on
the chassis by means of 6BA bolts passing through each
corner. Remember that the printed sides of these
boards are adjacent to the chassis in the final assembly,
and it will be necessary to make breaks in some cases
in the printed tracks near the corner holes to prevent
shorts to the chassis via the spacer nuts. Any breaks
made for this purpose must be reconnected with wire
links on the wiring side of the board.

Note that in Fig. 13 last month C8 should be connected
to the link wire to C7 and pin 4 of ICI9.

Using lin long bolts at the board corners allows
their' use as “legs” to support the chassis during
wiring up, damage to the delicate boards being avoided.
The transformers perform a similar task on the other
side of the chassis.

WIRING UP

Once all the major components have been mounted
on the chassis and the circuit boards have been tested
for accuracy of fit, wiring up of the power supplies
can be carried out. There is no need to attach the back
panel wiring permanently at this stage, although it
should be hooked in temporarily while the power
supplies are tested, before proceeding further.

When the power supplies are operating satisfactorily,
the interboard wiring can be started, remembering
that the 5V regulator board has two wires leaving it
which do not pass through the edge connector. All
connections are given in Tables | and 2 for the boards
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carrying the i.c.s. It is most important that only
very fine p.v.c. covered flexible wire be used for this
stage of the wiring, no other type of wire is suitable,
as will become obvious as you proceed to wire up the
Main Clock Board ‘“*A™ edge connector with its 42
connections.

On completion of the interboard wiring the front
and rear panels and their associated components can
be attached to the chassis and the wiring finished off.
The alarm speaker should be glued carefully to the
rear panel with contact adhesive, making sure that it
does not foul the smoothing capacitor or bridge

rectifier wiring. The orange tinted Perspex filter is also"

fixed to the outside of the “Nixie” window front-panel
cut-out with contact adhesive, and of course it is
important that this operation be carried out with care
to ensure a neat appearance.

The front and rear panels are finished off with *‘Letra-
set’” dry print transfer lettering. The lettering should
be sprayed with clear lacquer fixative to avoid damage
during handling.

TESTING

There are no controls on the Digi-Clock which have
to be set-up before operation, except the voltage
control on the 5V regulator which should be set-up
when the regulator wiring is completed, before its
connection to the Ve lines to the i.c. boards. This
control setting should be rechecked with the clock
operating normally, to ensure that the 5V line is as
accurate as possible.

If on switching on for the first time, all appears
healthy, the set-time switch may be used to set the
display to the correct time.

With the switch set to the *“‘fast™ position, the
minutes counter will be counting 600 times faster than
normal, making it a simple job to set the display to
within about 15 minutes of the correct time. The
slow position is then used to facilitate the final setting,
a minute being clocked up every second. As soon as
the display is correct the switch is returned to the
“normal” position, and the clock continues normally.
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If all is still well, the alarm circuit can now be checked.
With the alarm “reset’” switch in the *“‘off”’ position, any
valid time may be entered on the thumbwheel switches,
after which the “‘alarm reset”” switch is returned to the
“set”” state. When the “hours™ and “‘tens of minutes”
display counts to the same time as the alarm setting,
the alarm should sound, and may be silenced by
returning the “reset” switch to the “off” position.
This check can be carried out with the clock running
at a fast speed, making it a quick job to test all the
alarm settings.

FAULT LOCATION

If problems are encountered during any of these
tests, a constructor who has become familiar with the
logic of the Digi-Clock should find it a fairly simple
matter to trouble-shoot with the aid of a logic probe
such as that shown in Fig. 22 or even a multimeter
set to the low voltage range.

‘ léc (+sv)

Crocodile

clips
\ 21

to Chassis

Fig. 22. Simple test circuit or logic probe
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The important thing to remember if a fault is present
in the logic circuitry, is that ten minutes working out
what could be the problem with a pencil and paper,
is worth hours of aimless probing and measuring.
Logic faults, providing they have symptoms observable
through the display, are not hard to find because they
always follow some form of sequence, which, when
analysed, usually yields the answer, without any
testing in the usual sense.

One of the easiest faults to occur is the incorrect
sequence of time indication, possibly with more than
one digit showing on one tube. In this case, check
that there are no short circuits or solder runs between
adjacent outlets on the Main Clock Board “ATIf
erroneous alarm triggering should occur, check for a
similar fault on the Alarm Board “B”. Also make
sure that the copper strips are cut correctly as shown
at X’ in the first photograph (last month).

Check for solder runs between adjacent strips of
copper ; where these should not occur remove the solder.
The wiring diagrams in Figs. 5 and 13 show the only
places where these may occur intentionally.

The wiring tables and diagrams give colours to the
wires as they were in the prototype. There is no
reason why these should not be changed, but they are
given to help the constructor to follow the wiring
through if a fault is apparent.

TENS OF HOURS DISPLAY

Readers may have noticed that in the block diagram
given in part one of this project, the tens of hours
“Nixie’’ has two connections to its cathodes, one being
a dotted line to the 0" numeral. This connection
was shown in this way because it is a matter of personal
taste whether the “0” needs to be used at all, a more
conventional readout being given by allowing this tube
to be completely blank during the hours of one to
nine o’clock.

The decoder is, of course, able to accommodate
either method, and the wiring diagram given in part one
includes an edge connector contact for the “0” at
outlet 15 of Board ““A” so that it can be wired up if
desired. This would be connected to pin 10 of VI.

MODIFICATIONS

Apart from the alarm expansion scheme discussed
in Part 2, many other improvements can be incorporated
in the Digi-Clock if required. The operation of the
clock counters could be altered to conform to the 24
hour system, counting could be extended to include an
a.m./p.m. flip-flop, or even a calendar, provided the
extra components required could be accommodated.

A slave display, or even several slave displays, could
be driven by the basic circuit. In this case the outputs
of the clock counters should be buffered by TTL gates
or inverters and fed to lines which terminate in further
buffers at the slave end.

Fairly long lines could be driven by this method
because of the slow speed operation and the relative
unimportance of noise at this end of the system.
The slave units would consist of a few buffer gates as
mentioned and four SN7441AN decoders to drive the
“Nixies”. A simple power supply would also be
needed.

Finally, for anyone who finds the fairly high outlay on
the Digi-Clock components unjustifiable, the master-
slaves system might tip the balance, because this type
of system would become more economic as more slaves
were added.
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SOUND CONTROLLED
LIGHT DISPLAY

Following its recent success
at the Audio & Music Fair,
Practical Electronics now
presents the full do-it-your-
selfdetails of thisfascinating
addition to the sound scene.
Partone of thisseries appears
in the April issue.

P.E. Aurora is a controlled
colour light display system
which can be fed from any
audio amplifier to provide the
appropriate mood setting in
the home or discotheque. It
will respond to serious music
or pop and can be arranged
to give random displays from
a digital sequencer.

Also:

* BOAT SPEED
INDICATOR

* DOOR YODELLER
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SIMPLE R
o RECEIVER

PROJECT FOR
BEGINNERS

THE crystal receiver has for a jong time been for many
their first introduction to table top electronics. It
-isn’t difficult to seek out the reason for its appeal, for
this first-time project can be an unending source of
entertainment pleasure for a modest-outlay. N

For the T-Dec form of plug-in construction that has
been maintained throughout this series, the choice of
receiver circuit was based on the requirements of good
stability, that is no “‘howls” or unwelcome oscillations,
and excellent volume with little aerial and no earth in
areas of good signal strength.

REFLEX ACTION

Radio signals are characteristically of high
frequency. For the medium wave-band which this
receiver will tune to, this covers the range from 500 to
1,500kHz (200 to 600 metres).

Since many transmitters are sending out signals in
this band, the receiver must be able to select the one
required. In the block diagram of the receiver Fig. 1,
the tuned circuit enables such selection to be made.

. Since the currents generated in the aerial system are
extremely weak, it is necessary to amplify them before
they reach the diode detector.

The detector has the job of removing the desired
audio signal from the high frequency signal which has,
in effect, carried it pick-a-back from the transmitter.

The title of the circuit, “reflex”, derives from what
now follows. Audio output from the detector is
reflected back through the r.f. amplifier so that this
stage plays a dual role in boosting first the r.f. and
then the extracted a.f. signals. ’

The output is taken through a further amplifying
stage and then to the headphones.

EFLEX

\T/Aenu AF

RE | RFAE

TUNED AE
CIRCUIT AMPLIFIER

-

-

Fig. 1. Block diagram of reflex receiver
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RECEIVER CIRCUIT

The complete receiver circuit diagram is given in
Fig. 2. Here the tuned circuit consists of T1 primary
and TCI. An aerial coupling capacitor CI is included
to improve selectivity; however, it must be borne in
mind that with this simple type of single tuned circuit
receiver, station separation is not ideal since it follows
that the more tuned circuits used, the sharper is the
tuning of that receiver.

The coils of the aerial transformer are wound on a
ferrite slab which has the capacity to concentrate r.f.
energy in its length and so improve signal strength. In
areas where signals are very strong, it may be possible
to dispense with a wire aerial and earth provided the
slab aerial is orientated for maximum signal.

CHOKES

The selected r.f. signal voltage is passed to the base of
TRI by transformer action. Biasing of this amplifier is
achieved by R1, R2 and R4.

The low level signal appears amplified at the collector
but at this juncture it is faced with two routes to follow.
The choke LI offers a high impedance path to radio
frequency signal current whilst C3 does not. Signal
voltages developed across L2 are applied to the detector
D1, the desired audio programme material is then
“unloaded” from the r.f. carrier and passed back to
the input of TR1, via C6.

The audio signal is amplified and passed directly to
the load resistor R3 since at low frequencies the
resistance of the choke LI is-small. The capacitor C5
passes this a.f. signal to a second amplifier stage, TR2,
which provides the power for the headset.

SETTING UP

Providing the component layout of Fig. 3 is adhered
to, no reception problems should be encountered.

Whilst this receiver will give a good account of itself
even with a short length of wire connected to CI, a good
aerial will increase the sensitivity enormously in areas of
difficult reception.

To demonstrate the effectiveness of a fair sized aerial,
try connecting the co-axial outer of the television aerial
to ClI, after first removing it from the set. Crocodile
clips can be used for this. Bedtime listeners will find
the bedsprings a convenient aerial, here once again, a
crocodile clip will prove a suitable connector.

In general, at medium wavelengths, the receiving
aerial takes the form of a vertical wire length, a common
variant includes a horizontal top section of a few
metres, but this sort of receptor would only be justified
with the most elementary of crystal receivers.

SPANNING THE BAND

To cover the medium waveband, it may be necessary
to adjust the aerial coils on the ferrite slab. This
merely involves moving the coil former until, say,
Radios | to 4 can be tuned using TC]I.
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COMPONENTS . . .

Resistors
RI 20k
R2 3-9kQ
R3 6:8kQ
R4 4.7k
RS 27kQ
R6 10kf)
R7 3:3kQ
All 4-10%,, + watt carbon

Capacitors
Cl 100pF
C2 0-0luF
C3 0-00iuF
C4 25uF elect. 6V
C5 IOuF elect. 15V
Cé6 8uF elect. 15V
C7 0-01uF
C8 25uF elect. 6V

Transistors
TRI OC44
TR2 ACI26

Diodes
DI IGPIO
or OABI (germanium)

Aerial Transformer
Tt FS3 Ferrite slab aerial

(G. W. Smith & Co. (Radio) Ltd)

wire links
Miscellaneous
X1 High impedance
headphones
or earpiece,
BY| 9 volt battery ’
T-Dec, wire links

Fig. 3. Component layout on T-
Dec. Small Terry clips connected
back-to-back are used for aerial
retention
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30 3C C 160

16€

Inductors
L1, L2 t-5mH r.f. chokes (2 off)
Tuning Capacitor . S
TC! 208pF variable Fig. 2. Circuit diagram showing T-Dec. connections.
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Thick lines -indicate

X1
JACK SOCKET
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Above: A transmitter being fitted to d racing car
Below: One of the 60 foot display pylons

®
Racing Car Data Display

MINIATURE, battery powered transmitters, fitted to the
sides of racing cars, are being used for the first time in
America, to increase spectator interest. They give
instant, continued information on the position of every
car on the track.

Underground sensors at the track—Ontario Motor
Speedway, California—enable the transmitters accurately
to “fix”’ the car’s position at all stages of a race. The
transmitters feed this information direct to a computer
which evaluates it, prints out the race order, and relays the
race data direct to visual displays on three 60 foot pylons.

The radio transmitters used in this revolutionary scoring
system rely upon the power provided by four 1-5V Mallory
alkaline batteries (left).

The innovation has proved so popular with spectators
that the track organisers now plan to install an additional
and even more sophisticated display—a mammoth
animated sign which gives times, lap§, car numbers and
other digital information.

Unfortunately electronics does not always keep every-
body happy. Used on the race track it has information and
entertainment value and probably upsets or inconveniences
nobody, however a slightly different application—still
relating to cars—and many motorists get hot under the
collar and start writing letters to magazines and the police
about unfair and unashamed trickery. The application is
of course the radar speed meter and no doubt many
readers will be interested to know that an improved
version has recently been announced by Shorrock Develop-
ments Ltd,, part of the Hawker Siddeley Group Ltd. (see
below).

New Sh(orr)ock for Fast Drivers

The Shorrock microwave radar meter has two
advantages over equipment at present used by the polige:
firstly, it is about two-thirds cheaper; and, secondly, it is
much less obtrusive,

The Shorrock equipment is contained in a standard
document case, weighing 20Ib (9kg) complete. For use,
the radar head is left at the roadside and a cable is run to
the document case which can be used from a car parkedina
side turning or other comfortable site. Power i1s provided
by two 9V dry batteries and calibration can be carried out
using the tuning fork provided.

More than 40 county authorities are using Shorrock
speed indication equipment and police forces are showing
interest in it.




Quietened noise on Musicassettes

EccAa 8-track stereo Musicassettes are now in full
production at the Company’s own factory at
Bridgnorth and made exclusively from master tapes
utilising the Dolby “A” noise reduction system which
produces a significantly improved signal to noise ratio. It
is claimed that these Musicassettes offer the best quality of
sound now available on this format and that this single
factor will be one of the most significant selling points.
The tape duplicating equipment consists of two mother
reproducers (also known as “master machines”), two loop
bins and 13 slave recorders. One mother reproducer and
loop bin is seen in the foreground of the photograph.

Computerised Telephone Trouhle Shooter

AN aptly-named Argus computer system to watch over
the reliability of the telephone service has been
ordered by the Post Office from Ferranti Ltd. The Argus
500 configuration is to be installed in Leicester about the
end of 1971 for trials that could lead country-wide to the
faster detection of faults, further improvements of service
for customers, and cost sdvings.

Acting as a round-the-clock trouble shooter, the
£180,000 on-line computer system will monitor per-
formance, draw instant attention to faults and impending
breakdowns and alert maintenance engineers, enabling
them to start repair work much sooner. Repairs will
often be completed without the customers being aware that
a fault has ever developed.

The computer will help network development staff to
provide additional plant where it is needed by tracing the
pattern of calls and identifying the most commonly used
routes, and by kzeping a constant check on the volume of
calls being made. It will also analyse signals from the
equipment-testing devices already used to provide engineers
with information on fault-prone equipment. The com-
puter’s analysis of these tests of individual pieces of
exchange will show where overhaul is needed and provide
an additional safeguard against breakdown.

Right—a typical Argus 500 configuration, this
is a similar system to that to be installed at
West Wigston Exchange, Leicester.
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Infra-red Thermometer Finds Faults in
Wiring
A NEW infra-red thermometer—the LR120
Raynger—has recently been anmounced
by A. Levermore and Co. Ltd. The LR120,
shown above, has many industrial uses but
the prime applications are in the electricity
generating and distribution industry for
locating faults in overhead catle connectors,
transformers, splices, etc. which show them-
selves by small temperature rises.

To cope with these difficult operating
conditions, the Raynger, which is battery
operated and completely poriatle, has been
designed to measure temperaturss between 0
and 100 degrees Centigrade above ambient,
giving a resolution of better than 2 degrees.
The ratio of distance to object size is 120:1,
e.g. a 2 inch diameter area can be accurately
measured at 20 feet distant.
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A selection of readers’ suggested circuits.
theve 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.

It should be emphasised that

~

FUSE FAILURE INDICATOR

SIMPLE way of giving an indication of when a

mains fuse has blown is to connect a neon and its
series resistance in parallel with the fuse as in Fig. 1.
When the fuse is intact the resistor and neon are shorted,
but when the fuse has blown they are effectively con-
nected across the mains via the load resistance and the
neon will strike.

A neat way of using a neon to indicate in a positive
manner if the fuse is intact or not, is to have the neon lit
steadily under normal conditions and for it to flash
at a desired rate, should the fuse blow. The circuit
evolved is a simple modification to an RC relaxation.
oscillator in which a capacitor is charged via a resistor
(see Fig. 2a) until it reaches the striking voltage of the
neon. At this point the neon strikes, discharging the
capacitor to a level at which the neon extinguishes.
The capacitor then commences to recharge and the
cycle repeats, Fig. 2b.

Referring to Fig. 3, with the fuse intact, on positive
half cycles current is fed to the neon and capacitor via
D1, D2, R1, and R2, whose resultant resistance is such

that good, even illumination of the neon takes place.-

Should the fuse blow, however, diode D2 is connected
via the load to the neutral side of the supply and is
therefore reverse biased. Current is then limited by the
larger resistance R1 to give a long time constant. The
capacitor takes longer to reach the striking voltage
of the neon with the result that the neon flashes
repeatedly drawing the attention of the operator to it.
One advantage of this circuit is that the neon will flash
irrespective of the load resistance, whether it is open or
short circuit.

The flash rate can be adjusted by altering the value
of either C1 or R1, but if RI is altered then corres-
ponding alterations will have to be made to R2.

One point to notice is that as C1 is charged to the
striking voltage of the neon, the diodes should have a
peak inverse voltage rating greater than peak mains

plus this striking voltage.
S. J. Forrest,

Witney,
Oxford.
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FUSE
LIVE o—

% LOAD

NEON

NEUTRAL o~

Fig. 1. Simple fuse failure circuit diagram

DC+

NEON c

DC-
(a)

Fig. 2a. Circuit diagram for a flashing neon indicator
PV SUPPLY - — — — — — — — — — — — — e
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STRIKING| T 7 7 e
VOLTAGE
EXTINQUISHING| _ /_ V/ _ V _ V. | _ _ _
VOLTAGE
]
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Fig. 2b. Graph showing the effect of the capacitor on the
voltage across the neon

AC FUSE :
uve o —Oo~0 i
D1 02 |
|
R R2 |
MO 500 |
! gww
|
¢ !
NEON 0-25yF |I
AC !
NEUTRAL ‘ y ;

FLASH RATE FOR VALUES GIVEN = APPROX 2 PER SEC

Fig. 3. Final circuit diagram for the flashing neon version
of the fuse failure indicator
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LINEAR SCALE OHMMETER

ENCLOSE a circuit for a linear scale ohmmeter which

may be of interest to your readers.

The circuit diagram Fig. la consists of a constant
current generator TR1 and TR2, and a high input
impedance meter driver TR4. A constant current is
sent through the unknown resistor Ry and the voltage
across it measured. Transistor TR3 compensates for
the Ve drop across TR4. The current is set by varying

+12v

oV

(<]

Fig. la. Circuit diagram of the linear scale ohmmeter

PRESET 'RANGE’
POTENTIOMETERS

TR2

|
| (6)
Fig. Ib. Adding a switched range

potentiometer VR1, which can be replaced by several
resistors to give switched ranges, Fig. 1b.

On setting up, a one per cent resistor of value equal to
the desired f.s.d. is used as Rx and VR is adjusted to
give full scale deflection. The meter will then read any
value resistor in that range as a linear proportion of
full-scale.

For very high ranges, the single emitter follower
should be replaced by a two-stage circuit as shown in
Fig. 2. In theory there is no limit to the range, but in
practice, components limit the maximum range.

The advantages of this circuit over conventional
linear ohmmeters is that a cheap meter can be used, and
the unit is accurate over a wide range of temperatures.

lan R. Hornby,
Timperley,
Cheshire.

+12v

=12V

g

Fig. 2. Two-stage version for very high ranges

The “ P.E. Aurora Lighting Display’ will be included among the

exhibits making up the Electric Theatre.

This is an exhibition

of artistic works which make specific use of electrics, elec-
tronics and mechanics to create effects with light and sound.
The Electric Theatre will be held at the Institute of Contem-

porary Arts, Nash House,

The Mall,

London, S.W.1.,, from

March 18 to April 18 inclusive, 11 a.m. to 10.30 p.m. daily.
Admission (at the door) 25p, students and members ICA 15p.

Practical Electronics March 1971

221



OF LOGIG I

LL monolithic i.c.s start off as discs of silicon, an
A inch or so in diameter, on which may be built
several thousand simple gates. We have already seen
that by connecting together gates only, it is possible
to build many different types of flip-flop, and by con-
necting together flip-flops it is possible to build counters
and shift registers.

It is only a short step from this line of reasomng that
counters and shift reglsters could be built at the i.c.
processing stage, by joining together a large number of
gates to produce the logic required. This is, in fact,
how MSI devices are built.

BASIC MSI CONCEPT

A chip of silicon cut from the disc and containing
around 30 gates, has a layer of metal deposited as an
interconnection pattern, perhaps to form a four stage
binary counter. The finished chip is mounted on a
lead frame and packaged in the usual way as there are
no space problems to worry about.

A dual-in-line pack is vast compared with the silicon
chip it contains, whether it forms a flip-flop or a coun-
ter. The limitation to this process comes only with
the restricted number of lead-outs the standard package
can accommodate, not the size of the chip it can contain.

Fortunately the lead-out problem is not as severe as’

one might imagine, because most of the intercon-
nections required to produce a complex function
device are performed internally. Only the essential
inputs and outputs are required to see the light of day.

What does this process do to help the designer or
experlmenter" The most obvious effect is the reduction
in cost, a decade counter built using separate gate and
flip- ﬁop packages could cost in the region of £3 10s
(£3-5), whereas the same function can be obtained from
the MSI range for about £2. The number of packages
in this example is reduced by a factor of three, another
very 1mp0rtant savmg

Using MSI, it is possible to think in terms of counters
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PART NINE—By R. W. GOLES
MEDIUM SCALE INTEGRATION

as building blocks instead of just flip-flops. The
design of this larger block has already been carried out
by the manufacturer, so a system is much easier to
design, or it may be more complex for the same design
effort.

All these things add up to an impressive list of
advantages, which can be put to good use by the
amateur constructor.

BUILDING BLOCKS

TTL complex functions are contained in the usual 14-
and 16-pin dual-in-line packages, and their equivalent
in the flat-pack range; there is no external difference
apart from the way the pins protrude. The inputs and
outputs are completely compatible with the rest of
the family, and usually employ the same type of
circuitry.

However, the gates used inside the package are
sometimes different in construction, because internal
gates may not need the fan-out capability of others
which have to drive external circuits. [t is not intended
here to go too deeply into the internal workings of MSI
devices; earlier articles have already described the
individual circuits in the TTL range.

We need only treat them as the useful building blocks
that they are.

MSI COUNTERS

Several different counters are available in the 74
series. each of which may be used for many different
jobs and connected in several different configurations.
Let us have a look at a typical example, the 7490
decade counter, which is shown in Fig. 9.1.

This counter, like the others in the series, is a ripple
type, made up of four master/slave flip-flops; three of
them are JK types and one a set/reset. [t consists of
two separate sections, a divide-by-five stage and a
divide-by-two stage, which may be externally inter-
connected to give two different count modes, depending
on the application.
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The asynchronous flip-flop inputs are connected to
two internal NAND gates which, when enabled, allow the
counter to be reset either to zero (0000) or nine (1001).

If the count input is connected to the divide-by-two
input, and the output of flip-flop A is connected to the
divide-by-five input, the counter will count in the
binary coded decimal code, as shown in the truth table
in Fig. 9.1a. In this mode the counter behaves as a
normal four-stage binary counter until it reaches the
count of nine; the next clock pulse sets the counter to
the all zeros state.

This type of counter is employed when the outputs
have to be decoded to drive indicator tubes, for instance
in a frequency counter, or integrating digital voltmeter.

The secondary count mode is obtained by connecting
the count input to the divide-by-five input, and the
output of flip-flop D to the divide-by-two input, in
effect causing the output of the divide-by-five counter
to be divided by two, the opposite of the first count
mode,

The truth table for this type of count is also shown in
Fig. 9.1b, and it can be seen that the divide-by-ten output
is taken from flip-flop A as a symmetrical waveform,
up for five counts and down for five counts. This kind
of count code is generally called the 1245 code, and is
useful where these counters are used just as frequency
dividers, for instance in frequency synthesisers.

OUTPUT QUTPUT
[ 1 "]

\ » :
i S\ RESET TO (") RESET TO
FOMNRCT 8) “1ero ;‘? NINE

(s) (»)
DUTPUT OUTPUT
COUNT N CTh COUNT G A
0 0 0 0 O 0 0 0 0 O
1 { 0 0 O 1 { 0 0 O
2 0ot 0 O 2 0o 1+ 0 o
3 { 1+ 0 O 3 I (RN OER0!
4 0 0 {1 0O 4 0 0 ¢ 0
5 1 0 1 0 5 o 0o 0 {
6 0o 1 {1 0 6 { o0 o
7 1 1 i1 0 7 0o {1 0 ¢
8 0 0 o0 1 8 R N ORE N
9 1 0 0 | 9 0 0 {1 |
Fig. 9.1. The SNT7490 decade counter with truth

tables for (a) binary coded decimal (b.c.d.) count
mode and (b) symmetrical - 10 mode
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These counters may be used to divide by numbers less
than ten by using the reset gates to detect the desired
final count plus one, and reset the counter to 0000, or
even nine, at this time. Any division by less than ten is
possible, and an application is shown in Fig. 9.2, where
a 7490 is used as a divide-by-six counter.

The other two counters in the series are similar to the
7490, but have a divide-by-six and divide-by-eight
section respectively, instead of the divide-by-five of the
7490. They also do not have the facility of nine reset,
only the zero reset is included.

MSI DECIMAL DECODERS

Very often, the output of a decade counter is required
to be decoded to the ‘“‘one-of-ten” decimal equivalent
of the binary count, in order that it may be displayed on
some form of indicator. It is not surprising then, to
find that the 74 MSI range contains several circuits
which are capable of achieving this.

As an example let us look at the 7441 decoder/driver
package. The 7441 takes a four-line binary coded
decimal input word, and by means of gates and in-
verters, decodes this information into its decimal form,
giving ten separate outputs. The outputs in this case
are not designed to drive other logic gates, but to drive
neon number indicating tubes such as “*Nixies’.

Im
* ;
A 8D B 0
COUNT INPUT .
T AouTPuT m+Plsz i
INPUT
(=2)
RESET ZERO
Ro (2 )inpuT @R"
B} |C 0 0=
ALL UNUSED RESET
INPUTESCTPEUS'[r BE a
OUTPUT ONN| D TO GROUND
UNT LE. LOGIC 0
i A B C 0 )
0 o 0o o0 o0
1 1 o . 0 (]
2 6o 1 o0 o0
3 t t o o
4 o o0 1 o0
S 1 0 1 0 AS SOON AS THIS COUNT
APPEARS COUNTER IS
0 1 1 0 |e— RESET TO ZERO
3 OREROR RGN THEREFORE IT IS ONLY A
TRANSIENT STATE
Fig. 9.2. The SN7490 used as a -6 counter with

trugh table
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This type of indicating tube uses ten separate cath-
odes, each in the shape of a decimal character, and a
common anode. The anode is connected, through a
limiting resistor, to an h.t. supply of the order of 200
volts. When a particular cathode is grounded the
number it represents is illuminated by the ionisation of
the neon gas surrounding it.

Fortunately, it is not necessary to use transistors
“which will stand 200 volts on their collectors to drive
these tubes, because reducing the voltage across them
by only (say) 50 volts is sufficient to extinguish them,
as this reduces the total voltage to below the *‘striking”
potential.

In fact, the output transistors of the 7441 will
withstand at least 55 volts, and to ensure that this rating

+HT (2 200v)
LIMITING RESISTOR

COMMON ANOOE

12345678 9 0®) NIXIE® TUBE
(Q /

TEN CATHODES

HIGH BREAKDOWN &
VOLTAGE TRANSISTOR

PROTECTIVE ZENER DIODE

';z\ THERE ARE TEN STAGES

LIKE THIS IN THE SN7441

i
INPUT FROM
DECOOING
GATES

(a) The final stage of each decoder in the SN7441
is connected to the cathode of a numerical display
tube

Many other types of decoding may be performed
with the large range of circyits available in the 74 series.
Some have the standard TTL output stage, others will
drive incandescent lamps. Some will even drive seven
segment display systems, and in these, more than 35
separate gates are employed.

MSI ADDERS

Adder circuitry, as we have already seen, is fairly
complex, and now that computers are growing faster
and faster, the use of parallel arithmetic is increasing,
bringing with it a demand for large numbers of separate
“full-adder” blocks.

J +HT

“NIXIE” TUBE

12345467890
SNT441
A B [ 0

DECODER /DRIVER.

0 1 0 0

COUNT INPUT A B C 0
SN7490

OECADE COUNTER

(b) A count input frequency to decade counter
SN7490 is processed through decoder/driver
SN7441, which converts binary code to decimal
for driving a “*Nixie” display tube

Fig. 9.3. MSI used to drive a cold cathode display

is not exceeded a Zener diode is connected from col-
lector to ground. The basic idea of the output circuits
used with these i.c.s is shown in Fig. 9.3.

To drive the ten output stages the four line binary
word at the input to the 7441 has to be decoded by
appropriate gating, and to carry out this decoding
correctly, complementary information is necessary,
i.e. A and NoT A, B and ~Nor B, etc. The generation
of the inverted form of the input word is carried out
internally, which makes things much easier, as only
the true information needs to be supplied.

There is no doubt that this i.c. represents excellent
value for money when compared with any of the pos-
sible discrete approaches. Even if i.c.s were employed
to perform the gating, the price of ten high breakdown
transistors would be more than a single 7441, which is a
fraction of the size.

Fig. 9.3b shows the 7441 being used to decode the
output of a 7490 decade counter, which has reached a
count of two. This could represent one stage of a
frequency counter.
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The 74 MSI range offers three separate types of
full-adder. The one which is, perhaps, most interesting
is the 7483, so let us have a closer look at this one as an
example.

The 7483 has four complete fuli-adders crammed into
one 16-pin dual-in-line package. Because it is intended
for use in parallel addition computers, the carry line is
internally connected between the four adders, making it
possible to add two four-bit numbers together in less
than 50ns.

There are A and B inputs to each adder, with a
single carry input to the first stage, and a single carry out
from the fourth stage; four separate sum outputs are
provided.

The logic of the 7483 is shown in Fig. 9.4; it is left to
the interested reader to work out the truth table of the
entire system, which will be in line with that given with
the discrete-gate version in the section on gates.

Readers may think that it is unlikely they will be
building a parallel arithmetic computer in the near
future, and so this particular i.c. is of little interest, but a
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VALVE MAIL ORDER CO ink of d
gl tThink of a sound...
BLACKWOOD HALL,
WELLFIELD RD., S.W.16 °
SPECIAL EXPRESS MAIL ORDER SERVICE now maake If.
All orders post free!
2p 2p £p £p 2p
018 025 | BEI73 030 | ¢J4M 038 0-40
020 025 038 | GJom 025 018
0-88 0-80 025 GJIM 038 018
050 0-30 025 MG1005  0-50 015
0-50 0-30 018 HS100a 020 018
025 025 0-15 MATI00 025 028
0-20 0-25 0-28 MATI0! 0-30 0:80
0-08 023 028 MATI20 025 0-60
0-23 0.23 028 MATI2! 0-80 065
0-20 018 098 MIES20 088 0.50
015 025 028 MJE2955 175 013
0-13 0-18 0-23 | MJE305 0-93 0-18
013 0-55 0-30 NKT128 0-30 085
0-23 015 033  NKTI129 030 0-30
1.88 025 098  NKT211 0-25 0-30
018 0-38 0-50 | NKT213 025 0-25
0-23 0-50 0-30  NKT214 05 028
0-30 0-50 0-40 | NKT216 0-38 0-40
023 0-38 033 NKT217 0-40 0-20
025 038 BFX87 083 NKT218 113 013
0-30 0-30 BFXss8 026 NKT21¥ 0-33 0-23
0-23 0-33 | BFY10 1.00 | NKT222 -0-20 0-25
043 030 | BEY1l 125 0-23 0-20
0-25 033 | BFY17  0-25 024 0-20
0-50 025  BYFIX 025 026 018
0-23 063 | BFY19  0-25 0-25 0-55
018 0-20 | BFY24  0-45 0-20 028
0-43 085 | BFY$4 1.00 020 015
0-10 0-20 BFYo0 0-23 0-25 0-25
013 018 | BFY51  0-20 0-20 025
016 018  BFY32 023 0-25 0-38
063 030 | BFY>3 018 030 050
0-38 0-48  BFY64 0-43 0-35 0-50
0-53 0-48 BFY%0 0-88 0-25 0-25
0-30 053 BSX7  0-80 063 038
033 043 BSX60 093 0-80 063
030 0-40 BSXi6 015 0-25 0-20
0-30 113 B8Y26 018 025 OC170 085
0-20 0-63 BBY27 0-20 0-38 OCI71 0-30
0-23 .0-75 BRY3 080 0-38 3 0-38
0-25 025 BSY95A 015 015 048
0-25 0.33 | BRY4S 015 013 0-83
0-25 0-25  BT102/500R 010 038
0-25 0:-30 075 0-10 0-40
0-30 025 BTY42 083 010 0C200 0-88
0-25 0-18 BTY79/100R 0-10  0C206 078
0-93 0-40 R 0-10 (21 075
0-28 020  BTY79/400R 0-10 0-20
0-38 0-20 1.78 0-10 0-30
2-25 025 | BY100 018 013 088
0-75 0-33  BYI26 016 0-15 0-50
0-60 043 | By127 020 0-10 0-40
0-63 0.75 2 0-08 0-43
0-30 0.p8 BYL82 075 0-08 0-30
(l)g 1.50 BY213 0-25 g% &g
g 0-25 BYZ1o  0-40 H 4 :
g-ag 085 BYZII 085 OA g~§g g-gg Designed for the exacting standards of
oEe bcles 05 uyze g0 QA2LL 038 .20 elactronic music, the VCS 3 is also ideal for
o83 Bols  os% mvziz 0% OAZ30I 08 0-20
- 115 -33 AZ2 ; i - i i
058 BOIL 0831 vZ1s 100 | oadogs 043 0150 a genera_l purpose audio testinstrument and for
g~gg gé“g\ 8-33 %{%ngBV%-w 042203 g-:g X g-gg teaching and demonstrating all aspects of
043 BCI2I 020 0 oda 8X642 038 sound phenomena. Why pay for elaborate
0-30 | BC1 020 Cl11 0-85 0- BX 644 N % -
033 B( 0.68 | CRS1,05 0.20 048 $X645 075 and expensive laboratory instruments when for
038 nolw o e 289 FE| SR B only £330 you can make any avdio signal from
3‘%3 BCl47 018 (I:)slcn:' 3%3 8'3 :?gﬁgil 3'335 pulse trains to sine waves. and process it from
018 ot g_';g s 8 040 XAT01 o1o filtering to modulation or reverberation.
B o DDo0s 0-18 H A0 B H H
078 BCLsi 020 Do og0 038 018 Everything is voltage controlled, with extremely
o }:t:;g g"ég L DICER28 o= Széﬁ good signal to noise ratio anc high stability.
8.%32 BC169 013 GD4 0-05 o-g gﬁ There are three multiwaveform oscillators
v13 | BOYEL 030 59 0i5s EEH (.05Hz - 20 KHz) single swee> of 1000: 1,
o A HH s B 08 XBlo3 - 026 three filters, aring modulator, noise generator,
oo paersspoes] fuET 0 ig0;08 0388 R o scope output and trigger input, a joystick control
ggg BCV39 o-:s GET114 015 g-;so ;:‘-’;0 gtlig for any two parameters, cordless pin patch
- BCY40 0-43 GET115 045 - 1 - arg
g.gg o 8'13 GEqu 0-50 050 | z8271  0.18 and many more facilities.
8:33 o BRaEey G e No studio musician, whether technician,
H BCZ10 0-30 | GET875 025 v : H
038 BCZI1  0-38 | GETB80 0-38 083 ZTX107 0-15 teacher, comppser. performer 9" e.nglneer,
0-63 }23}2-’,; 3§§ gg}gﬂ‘, g-g 063 ZTX108 * 0-16 can afford to be without this amazing instrument,
o2 BDis 063 | GETSS5 050 040 | ZTxac0 073 with its tremendous variety of sound effects,
oo |Gl 5| S8 B 068 ZTX300 015 and which is a direct spin-off from the most
0-38 | BF117  0.50 | GEX941 0-15 026 ZTX503 0-20 i H ioi
ol any B 5RE &Y KB e 06D advanced computerised music studioin the world.
SEND S.A.E. FOR LIST OF 3,000 TYPES
VALVES, TUBES AND TRANSISTORS Werite or phone for details and free brochure to:
Open daily to callers: Mon.-Sat. 9 a.m.-5.30 p.m. ELECTRONIC MUSIC STUDIOS (London) LTD
Closed Sat. 1.30 p.m.-2.30 p.m. 49 DEODAR ROAD
Terms C.W.O. only Tel. 01-769 0199/1649 LONDON S.W.1§
Telephone: 01-874 2363
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PHILIPS STEREO
AUTOCHANGER »
ﬂs.ls.o Post 5/-. R .

Precision hi-fi quality at
bunin price. Silver and
deck enamelled
ﬂnhh 10lin, dia. turn- e
table. 4 speeds, 18, 33!,
45 and 78 r,p.m. Plays 7, 10, 12in. discs which can be
mixed. Fitted renowned Philips plog-in Xtal AG3308 with
dual sapphire stylus for LP/EP/78, Sensitivity 100mV,
Frequency response 30cps-18Kc/s. Lightweight stylus
pressure 3-6 grammes. Board space required 14 12iin,
Above 4in. Below 2!in. 12 months guarantee, (Also
available with GP310 diamond stylus LP Stereo’EP and
Sapphire 78. 21 extra),
MATCHED TEAK PLINTH with PLASTIC COVER. Only
£8 extra or Cut-out plywood base board 10/- extra.

BSR 4-SPEED SUPERSLIM
AUTO RECORD CHANGER

Plays 127, 10" or 7" records.
Auto or Manual, A high

quality ugit backed by BSR
relisbility with 12 months’
guarantee, Size 13}

-

3in,
below 2Hn AC 200/250v.
with STEREO/MONO XTAL £7

BSR Minichanger UA50 Stereo/Mono,
Plays 127, 107 or 7" records. £8
Bise12 [ 8iin. AC200/250v. Posts, .

GARRARD PLAYERS with Sonotone 9TA Cartridges,
Sterso Dismond/Mono Sapphire. SP25 Mk II !15.
lodel 3000 Stereo/Mono Autochanger £13. Post 5°

odel 3500 Stereo/Mono Autochanger £14. Post 5 -,
RICORD PLAYER PORTABLE CABINET 75/_
Bpace for amplifier and autochanger. Post 5 -,
RCSDE-LUXE 3 WATT AMPLIFIER. Ready made tested,
2-stage with triode pentode valve, 3 watts output. Tone and
volume controls. Isolated mains {ransformer. Knobs,
londspeaker, valves ECL82, EZ80. Response
50-12,000 cps. Sensitivity 200mV. Post 5/
RCS £ WATT AMPLIFIER with loudspeaker and ‘3
valves UCL82 and UY85. Post 5.

R.CS. TEAKWOOD BASE  Ready cut out for 65/_
monnﬁnx (state player make and model).
R.C.8. PLASTIC COVERS FOR ABOVE BASE. 65/_
Dnnblc finted vlutic. attractive appearance. ¢
lll PICK-UP ARI With mono xtal and stylus 25/,
EMI JUNIOR 4 SPEED RECORD PLAYER. Mains ‘3
openud molor. turntable and pick up. Post 5/-.
HI-FI PICK UP CARTIIXDGES. Diamond sureo/lono
: 4 55/-; GP93 45/-; Mono GPS1 30/-;
;ACOS L P. only 10-. Al standard
fixing complete with stylus.

WEYRAD P50 — TRANSISTOR COILS
lAlw Ferrite Aeml .13/~ | Spare Cores ..........
Olc 50/1AC . 6/- | Driver Trans. LFDT4 ..

8/7 | Printed Circuit, PCAl
lrd L.F, P50/3CC 8/7 | J.B. Tuning Gang
P::‘I.,ll or P51/2

P50/3V PT1
Mullsrd Ferrite Rod 8  Jin. 4/, 6

VOLUME CONTROLS | 800s= Coax 94. ya.

Post
5 -

tin, 5/-

Long spindios.  Midget Size | BRITISH AERIALITE
€ obims to 2 Meg, LOG or | AERAXIAL-AIR. SPACED
LIN. L8 3- D 40 yd. 28/-; 60 yd. 40/-,

STEREO L/8 11/-, D.P. FRINGE LOW LOSS 2/_
Edge 5K, §.P. Transistor, 5/-. | [deal 625 lies /yd
WIRE-WOUND 3-WATT POTS,
Small type with amall knob. STANDARD SIZE POTS.
Values 1003 to 30 K., 5 . LONG SPINDLE 8/_
Carbon 80 K to 2 meg. / 10 OHMS to 100 K.

VEROBOARD 0:15 MATRIX
2t - 8in. 3/8, 2} > 3lin, 3/2. 31 31in. 8/8. 31 5in.52.
EDGE CONNECTORS 16 way 5E/- Uﬁ way 7/7.

WIRE-WOUND 3-WATT

a!ln wide 9d. per lin,; 5in, wide 1/- per lin. (up to 17in)
S.X.B.P, undrilled #in, Board 10  8in, 3/-,

lLAllx ALUMINIUM CHASSIS. 18 s.w.c. 2iin. ndel.
7 x 4in., 6/-; \8|n bo 1. 7in. 1

15 < 14in,, 15/-; 2in 8

ALUNINIUM PAIELS 183

8/-; 12:<8in, 5/-; 10°:%in,

GENERAL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE
for Mike, Tape, P.U,, Guitar,
Bnmry ﬂ-lzv or H.T, line 200-300v, D.C. operation. Bise
117:¢117 11", Response 25 c.p.9. to 25 Ko/s, 26 db gain,
For use mth valve or feansistor equipment.

Full instroctions supplied. Brand new. . 8 /_ Tost
Guaranteed, Details S.AE free
NEW TUBULAR ELECTBOLYTICS CAN TYPES
2/350° . 2/9 1" 100/25V /= | 16 +16/500V 11/-
I/SBOV .. 29 260/25\’ 2/9 | 504 50/360V -
8/450V .. 2/9 | 500/25V .. 4/~ | 604+100/350V  11/7
16/450V .. 3/- | 848/450V  §/7 | 32 432/250V 3/7
32/450V .. 4/- | 8-+16/450V 4/- | 324 32/450V 8/7
25/25V .. 2/~ | 16+16/450V 5/- { 32-- 32--32/350v, 8/7
50/50V .. 2/- | 82+32/350V 5/- | 100 50 +50/350v.9/7

SUB-MIN, ELECTROLYTICS. 1, 2, 4, 5, 8, 16, 25, 30, 50. 100,
200mF 15V 2/-; 500, 1000mF 12V 3/7; 2000mF 25V 7/-,
CERAMIC, 1pF 100 0lmF, 8d. Silver Mica 2o 50009!' 9d.
PAPER 350V-0-1 9d, 0-5 2/6; 1mF 3/-; ZmF 50V 3/-
500V-0-001 to 0-05 8d; 0-1.1/~: 0-25 1/6; 0-47 5/-.
1.000V-0-001, 0-002, 0-0047, 0-01, 0-02,1/6; 0047. 01,2/9.
SILVER MICA. Close tolerance 1°,. 2-2-500pF 1;7; 560-
2 200p!' 2/- 2.:00 -5,800pF 4/-; 8,800pF-0-01, mid 8/-; each.
40-0"* 208pF +178pF, 11/-. Slow motion
dnve 3651;!" +866p!' with 25pF +25pF, 11/~; 500pF slow
motion, standaed 9/-; smal] 3-gang 500pF 22/-
SHORT WAVE SINGLE. 25pF, 50pF, 11/-,
CHROME TELESCOPIC AERIALS 23in, Swivel base 4 -,
TUNING. Solid dielectric. 100pF, 500pF, 7/- each
TRIMMERS. Compression 30, 50, 70pF, I/-
100pF, 150pF, 1/7; 250pF, 1/7; 800pF, 750pF, 2/-; 1000pP.2/-
RECTIFIERS CONTACT COOLED hall wave 80mA 7/7;
85mA 9/7. SILICON BYZ13 6/-; BY100 10/-, .«
h;‘ll wlvfrlgdxe'rllechﬂeu 75mA 10/-; 150mA 19,7,

IFIERS 250v. 200mA 6/-.
NEON PANEL INDICATORS 250v AC/DC Red or Amber 4/-,
IIESISTOIIS Preferred values, 10 ohms to 10 meg.
iw . 1w, 209 3d.; 2w 1/-.
HIGH STABILITY ) w 2“/ 10 obhms to 10 meg.. 2/-.
Ditto 5°;. Preferred values 10 ohms to 10 meg. . 8d.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 obm to 100K, 2/- each; 2! watt, 1 ohm to 8-2 obms. 2/~

Q MAX CHASSIS CUTTER

Complete: 4 die, 2 punch, an Allen screw lnd key
{in. 16/7 iin. 17/7  ldin, 19/7 1lin, 24/~ 2 44/3
tin, 167 lin. 19/7 liin. 20/7 1iin. 29/~ Zhn 57/3
{in, 18/8 1 %in, 18/7 1iIn, 21/7 2in. 39/9 lin. sq. 36/7

AM — FM/VHF TUNING GANG
Super quality small size 1! © 1iin.
plus spindle 1! lin. 365 +366 pF
with 25 +25 pF. British made. Geared
slow motiou drive 6 :1, Plastic dust
cover, BBA tapped Iront fixing.

10/- ost FrEE

MAINS TRANSFORMERS ™.

250-0-250 50 mA, 6,3 v. 2 Amps, centre tapped 22/-
250-0-250 80 mA, 6.3 v, 28/
250-0-250 80 mA. 6.3 v. 3 5 s 6 . 38/
350-0-350 80 mA. 6.3v.3.5a, 6. . 38/~
3 300 v. 120 mA,, 6.3 v. . 50/-
MINIATURE 200 v. 20 mA.,

MIDGET 220 v. 45 mA,, 6.3 v.

HEATER TRANS. 6.3 v.lja........

Ditto tapped sec. 1.4 v., 2, 3, 4, 5, /

GENERAL PURPOSE 'LOW VOLT. GE ’hpped ‘outputs

8,4,5,6,8,9,10,12,15,18,242and 30 v.at 2a 38/

1 anp, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60, 38/

AUTO TRANSFORMERS 0-115-230 v. lnpuHOutput,
24/-; 150w, 38/-; 500w. £5: 1000w.

CHARGER TRAlsFOBuERB Input 200/250v

for 6 or 12v,, 14 amp,, 24/-; 2 38/-,

FULL WAVE BRIDGE CHARGER ‘RECTIFIERS:

6 or 12v. outputs. 11 amp. §/-; 2 amp, 11/-; 4 amp. 17/-,

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER 12in MAJOR £9

1 30-14,500 c.p.s., 12in
B 4 double cone, wooter and
«l § \i L hg tweeter cone _ togetber
[ ANLTED ¢  witha BAKER ceramic

e | magnet assembly having
1’ a flux density of 14,000

Btae 3 or 8 or
15 ohm. Post Free,

20 watts.

Module kit, 30-17.000 c.p.s.

with  tweeter, crossover,
. baffle and
b insteuctionn. ¢ RV
BAKER * GROUP SOUND " SPEAKERS
‘Group 25° ‘Group 35° ' Group 50°
12inch 12 inch 15 inch
25 waitt £7 35 watt £9 50 watt £ I 9
3or8or150hm 3or8orlsohm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Flnted wood front,
For 10 of 12in round Loudspeaker . 49 Post

For 13 :. 8in or 8in round Loudspeak Post /-,
PFor 10 < 8in or 81in round Loudspeake: 24 Post 5/-,
LOUDSPEAKER CABINET WADDING 18in wide, 8/- 1t

I

THISELACCONETWEETERIS OF THE VERY
LATEST DESIGN AND GIVES A HIGHER
STANDARD O©OF PERFORMANCE THAN
MORE EXPENSIVE UNITS
The moving coil diaphragm gives 2 good
radiation pattern to the higher frequencies
and a_smooth extension of total response
from 1,000 cps to 18,000 cps. Size 3! -
3! » gin. deep. Rating 10 watts. 3 ohm or

15 ohm models. 38/ Pollt 2)-

TWO-WAY CROSSOYER NETWORK 3,000 ¢/s
With variable tweeter attenuator giving m:uute Mgh/low
frequency balance. Mounted on panel 5!in. *.
control knob, tweeter and wooler leads and input 38 /_
terminals, Suitable for 3to 8 ohm impedance, Post 2/-.

Horn Tweeters 2-18kc/s, 10W 8 ohm or 15 ohm 30/-.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 8 ohm 60/-.
TWO-WAY 3000 ¢.p.s. CROSSOVERS 3 or 8 or 15 ohm 19/-,
SPECIAL OFFER! 80 ohm, 2tin, 2{in. dia.; 35 ohm, 3 in,
25 obm, 3ip. dis.; 8 _4in; 8 :5in.

15 ohm, 3iin. dis.; 7 :4in; 8.: 5in, = TYPE
8 ohm 6::4in; 3 ohm. 21in, 3in, 5in, 5 3in, 7. 4in.
LOUDSPEAKEIIS P.M. 3 OHMS, 6iin 22/-; 8 5in, 25/-;

8 21in 18/-; 8in 35/-; 10 x 6in 38/-.

5in, WOOFER. 8 waits max, 20-10,000 cps. 8 or 150hm. 36/,

ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm B50/-.

RICHARD ALLAN TWIN CONE LOUDSPEAKERS

g;’l; 4 wnn or 10in 5 watt or 12in 8 watt, 3 or 8 or 15 ohm,

- each

OUTPUT TRAIS EL84 etc. 5-. MIKE TRANS. 50:1 §,-.

SPEAKER COVERING MATERIALS. Samples Large 8.A.E.
GOODMANS OUTPUT TRANSFORMER 4 watt pnlh pull for

valves EL84, ete., 3, 8 and 15 ohms 17/-. Post 4/-.

100 WATT HIGH POWER P.A. AMPLIFIER

4 inputs speech and music. Response 10-30,000 cps.
Matches all loudspeakers (4 ohm for full ‘36 Post
power 100 watts British rating) Details 5.A E. Free

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE 5/4 Post free

BARGAIN AM TUNER, Medium Wave. £4
Superhet. Ferrite aerial. 9 volt,

E.M.1. 13{ x 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic

magnet, 10 watta,

Bass res, 45-60 cps. 45 -
Flux 10,000 gauss,

State 3 or 8 or 15 ohm. Post 3/- each
Also with twin tweeun ‘4
With crossover, 10 watl

State 3 or 8 or 15 ohm, Pon 3/- each

ljinch DIAMETER WAVE-CHANGE IWITCHES 2p.2
way, or 2 p, 8-way, or 3 p, 4-way 5/- each. 1 p, 12-way, or
4 p. 2-way, or 4 p, 3-way B/- each. 1 inch DIAMETER
Wavechange “MAKITS " 1 p, 12-way, 2 p. 8-way, 3 p, 4-
way, 4 p. 3-way, 6 p. 2-way. 1 waler 12/, 2 waler 18/-. 3
waler 24/-, 4 wafer 30/-, 5 waler 36/-, 6 waler 42/-,

TOGGLE SWITCHES, sp.2/9; ap, dt. 3/7; dp, 3/7; dp. dt. 4/7

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive. . 35/

LOW RESISTANCE HEADPHONES 8-5 ohms 40/-
DE LUXE STEREO HEADPHONES 8 ohms ... 85/ -
“THE INSTANT” .

BULK TAPE

ERASER AND

RECORDING

HEAD 47/-
DEMAGNETISER a

£00/250 v. A.C. Leallet $.A.E.
Minimum Post ond Pocking 2/-.

List 1/-.
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RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

R ded Teak Cabinet
8ize 16°:10 < 9in, Po:te-'r/f ‘5

IOW MINI-MODULE 65/-
LOUDSPEAKER KIT o

Teiple speaker system combining on ready cut baffie.
4 in, chipboard 15in, 8]in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser, The
heavy duty 5 in, Bass Wooler unit has a low resonance
cone, The Mid-Range unit is specially designed to add

BARGAIN 4 CHANNEL TRANSISTOR MIXER.

Add mugical highlights and sound effects to recordings.
Will mix Microphone, reeords, tape and tuner

with separate controls into single output, 9 volt.

BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 volt.
Printed Circuit, Calibrated slide dial tuning. ‘
Walnut Cabinet. Size 7 - 5  4in.

BARGAIN.FM TUNER as above, £7. I o

Chassis only. less cabinet.
FM STEREO MULTIPLEX ADAPTOR forabove or Es
general use, Ready made with 4 transistors, 6 diodes

BARGAIN 3 WATT AMPLIFIER. 4 Tnnshtor ‘3 |o
Push-Pull Ready built, with volume control.

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3. LINE 3:7
OUTLET BOXES, SURFACE OR FLUSH §/-,

BALANCED TWIN FEEDERS 1/- yd, 30 ohms or 300 ohms.
JACK SOCKET Std. opeu-circuit 2/8, closed circuit 4/7;
Chrome Lead Socket 7/7. Phono Plugs 1/-. Phono Socket 1/-,
JACK PLUGS Std. Chrome 3/-; 3-5mm Chrome 2/8, DIN
SOCKETS Chassis 3-pin 1,7; 5-pin £/-. DIN SOCKETS
Lead 3-pin 3/7; 5-pin 5/, DIN PLUGS 3-pin 3/7; 5-pin 5/-,

VALVE HOLDERS, 1,-,; CERAMIC 1/7; CANS 1/-.

drive to the middle register and the tweeter the
top end of the musical specirum. Total response
20-15,000 cps, Full instructions for 3 or 15 ohm,

TEAK VENEERED BOOKSHELF ENCLOSURE.
9 in, Modern Scandinavian £5 Post5/-

10 :
ﬂuted front design for Mini-Module.
% RADIO BOOKS — LISTS S.AE
HI-FI STOCKISTS.

CUSTOMERS FREE CAR PARK.
337 WHITEHORSE ROAD, CROYDON

Open #:6 p.m. (Wednesdays 9-1 p.m., Saturdayl 9.8
Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68 pass door. S.R. Stn. Selhurst.

M.l. TAPE MOTORS. . or
240v AC. 1,200 rpm, 4 pole 135mA
Spmdle 0-187:< 0 751n Size 3} . 25/_

2! - 2}in, (illustrated). Post 3/-,
BALFOUR GRAM, MOTORS.
120v, or 240v. AC. 1,200 r.p.m. 4 pole
50mA. Spindle 7 : 3/20, Size I"/_
21-:2} . 1iin. Post 3/-.

CALLERS WELCOME.

Tel. 01-604-1 ”
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Fig. 94. Quad adder type SN7483 logic diagram.
A total of 90 trcnsistors, including multi-emitter
versions, are incorporated in this one package witk
10 diodes and 70 resistors
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package such as this could come in handy for all sorts of
uses, apart from computer arithmetic.

Counters of a most useful type can be built using this
package in conjunction with a shift register. Counting
is, after all, just the repeated addition of one to the
contents: of a store. Counting down requires the
subtraction of one; both operations are made simple
with these adders.

If the carry input is grounded, and two changing
words applied to the A and B inputs, the four sum out-
puts will only go to a | when the two input words
are exactly opposite, or complementary. By feeding
the sum outputs to a 4-input NAND gate, a four bit non-
cquivalence gate emerges using only one and a half

WORD A . 8T 2
] S I
Ay A2 Ay Ay
- I 11,1420
SNT483 I :i)-|—.
l 13 OUTPUT
% B‘ Bz Is B‘ z
. F T
TR B ) 2 - 3Ty

Fig. 9.5. Using the SN7483 as a non-equivalence
array. By using inverted data for one of the words,
this array will detect equivalence instead. The
outpiit goes low only when the two input words are
exactly complementary

packages, a useful device indeed which can be better
appreciated by looking at Fig. 9.5.

The other adders in the series are the 7480 single-bit
and the 7482 double-bit devices, both of which have
greater versatility than the 7483 due to the extra pins
available on the package.

MSI SHIFT REGISTERS

Several types of shift register are available in this
series, and between them they cover almost all the likely
applications. All the shift registers use RS master/
slave flip-flops, but because the clock input to these
devices is buffered, and therefore inverted, they shift
data on the positive edge of the input clock.

As all these registers have different applications
and we have already gone over basic principles in the
TTL flip-flop section last month, It is only necessary
here to have a brief look at them all. The block
diagrams and package layouts are shown in Fig. 9.6.

233



(o} 8-8T SHIFT REGISTER  SHT49IAN

L) 4-8T SAIFY REGISTER SwM9SH

*ee Agur Sout oyt

(3) 4-BT SMFT RECISTER  SHT494N
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Fig. 9.6. Package diagrams of 74 Series shift registers

7491 Eight-bit Register

The 7491 is an eight-bit serial register, and informa-
tion must be both inszrted and withdrawn serially, as no
individual inputs or outputs are available from thg:
separate flip-flops. As with the other registers the
clock input is buffered and therefore represents only
one load. Data input gating is provided allowing
“input enable” logic to be performed.

7494 Four-bit Register

This register is organised as a dual source parallel
to serial converter, data being entered by means of the
asynchronous inputs. Two preset enable inputs allow
the data to be entered from either of the two sources,
through four AND-OR-INVERT gates. The common
clock and clear lines are buffered, and a serial input is
provided.

7495 Four-bit Register

The 7495 is a versatile register which has both
parallel inputs and outputs provided. Parallel entry
is synchronous, and is entered through AND-OR-INVERT
gates which are controlled by the mode control input.
When the mode control input is low, the register will
shift data serially, from left to right.

Separate clock inputs are available for the two opera-
tional modes, and these are again controlled by the mode
control input. By using external gates it is possible
to make this register shift in both directions, i.e. right
to left or left to right.

234

7496 Five-bit Register

The 7496 is similar to the 7494 except that asyn-
chronous darta can be entered from only one source, but
parallel outputs from each flip-flop are available. A
preset enable input is provided. As all inputs and
outputs are available from each stage parallel/serial,
parallel/parallel, serial/parallel and serial/serial opera-
tion may be employed.

VERSATILITY

As can be seen, these shift registers leave little to
be desired in the way of versatility, and of course by
cascading several of them it is possible to build a
register of any length which may be required. Apart
from their use as storage devices it is also possible to
build counters of various kinds, including the Unitary
and Johnson types.

We have, in this brief introduction, only scratched the
surface of the series 74 MSI, but the examples examined
should set many an inventive mind buzzing, and there is
really no reason why simple computers should not be
designed by amateur constructors, using these devices,
almost all of which are now available from advertisers
in this magazine.

Next month : Metal Oxide Silicon ICs (MOS)
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Britnin’s most popular Kits...

Heathkit, the beginner as well as the experienced man’s first choice...

Want to know more. .. ? the unique Heathkit one-step-at-a-time construction.manual is your guarantee
to kit building success.  To see for yourself how easy it all is, simply order the manual for the model of
your choice (price only 10/- each).  If you order a kit at a later date the manual price can be deducted.
Your first step is to send for the Free catalogue, yours for only the price of a postage stamp.

STEREO RECORD PLAYER SEVERN AM/FM RADIO POWERFUL CAR RADIO

Exciting Sound—Budget Price Beautiful Looks—Luxury Sound Heathkit Value — Powerful Output
Kit K/SRP-I £32-50 Kit K/Severn £19-90 Kit K/CR-l £13-80
Carr. 80p Carr. 50p (less speaker) Carr, 30p

30w STEREO AMPLIFIER ECONOMY SW RECEIVER STEREO TUNER/AMPLIFIER

5;°°4555

World-wide Reception—| to 30

Stereo Gram, Radio, Aux. inputs MHz plus 550-1620 KHz One of today's best values
Kit K/TSA-I2 £36-00 Kit K/GR-64 £25-00 Kit K/AR-14 £59-00
(cab. extra) Carr. 50p Carr. 50p (cab. extra) Carr. 60p

AMBASSADOR SPEAKER AUTO TUNE-UP METER

ey

PORTABLE

‘'YYM?
Remarkable
sound quality
for its price
For Hobbyists—Householders ) For D.I.Y. Car Mechanics
Kit K/IM-17 £17-30 Kit K/Ambassador £33-00 Kit K/ID-29 £15-80
Carr. 30p Carr. 80p Carr. 30p

Many more wonderful kits to choose from
B sEATHEIT
[ Please send me FREE catalogue 51/3/71
A Schlumberger Company NAME
HEATH (GlOS.) LTD. ADDRESS L
GLOUCESTER GL2 6EE | . POST CODE___ .
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VALUE ALL THE

KING OF THE PAKS

NEW LOW PRICE TESTED S.C.R’s | KING OF THE PAKS Unequalled Vaive and @uality | NEW QUALITY TESTED PACKS
PIV 1A 3A T4 104 18A 30A
TO-5 TO-66 TO-66 TO-18 TO-48 NEW BI-PAK UNTESTED Pack Description h;lce
ip 2 £ £p £p £p p
50 0-23 g-% 047 050 0-58 1:16 SEMICONDUCTORS Q1 20 Red spot tn;;xa} PNP . N g:g
100 0-28 33 083 0-58  0-63 140 . PR Q2 16 White spot R.F. trans. |3 3
200 0.5 0.37 0.57 0.81 075 1.80 Samtnctlon GUARANTEED in Every Pak, or money back. o3 1 0C77 type tra 080
400 043 047 067 076  0-83 1.78 | Pak $p | Q4 6 Matched trlna. OC-M/-I(:IBIIBID 0-50
200 8-58 0-37? 077 097 1.2 vl 120 (ilass sub-min. general purpose g germanium dlodes famnaon 0500 Q5 4 0C7H trtnsgutors e
00 063 070 080 120 1.50 400 o ————— = ] Q6 4 0C72 transistors
1_12 i 60 Mixed germAnlum transistors AI-‘/RF ............... e o_so Q7 4 AC128 trans, PNP high gain 0-50
SIL RECTS. TESTED U3 75 Germanlum gold bonded dlodes sim. OAS, OA47 0-50 gg ."I 3&?6‘;;‘6“:-:“ a:g
— T
PIV 300mA 750mA 1A 134 10A  30A EI( 40 Germanium transistors like 0C81, AC128 . 0-50 § Q10 7 OC71 type trans, 0-50
b gy tp  tp g tp £p |Us 60 200mA sutmin. Bil. dlodes . _......... o-50| Q11 2AC127/128 comp. p oo
350 004 005 0.05 0-07 014 o021 047f . e = 71 Q12 3 AF116 type trans. 0-50
100 0-04 008 005 013 016 023 078 U8 30 Bllicon planar transistors NPN sim. BEYS5A, ‘).N706 ... 0-80 813 3 351;7 ;{ype "."!t 00000 gg
2 ® 5 3 5 a 14 3 0C171 H.F. type trans. g
‘% ggg 8.3 .‘;’.3‘7’ 8_;3 g?; g_g; igg U7 16 Bllicon rectifiers Top -Hat 750mA up to 1,000V ...... 050 | 15 5 2N2926 sil. epoxy trans. ., 0-50
. 5 5 » ¥ K Us 2 GET880 low noise germ. trans. 0-50
600 0-07 018 010 0-28 0.34 0-45 1.85 N AT14 b 10 0-50
800 010 017 018 025 087 0-85 2.00f ;g 3 NPN 18TI414& 28TIH0 ... .. .
¥ " X ¥ ’ 4 Madt's 2 MAT 100 & 2 MAT 120 .. 0-50
1000 011 o025 015 030 048 063 250) " 4 Madt's 2 MAT 101 & 1 MAT 121 0.50
1200 038 — 033 057 095 Ull_ 30 PNP silicon p p nar transistors TO-5 shm. '2N1132 $0C44 germ. trans. AF. ... .. ... 0-50
vls 30 PNP NPN sil. tnnslstoru OC‘ZOO & r’8104 921 3 AC127 NPN germ. trans. .... 0-50
TRIACS SILICON HIGH VOLT- Q22 20 NKT tranz. A.F. R.F. coded 0-80
TR a0 6a 104 40 ﬁgg g%cmoo Ul4 150 Mixed silicon and germanium diodes o 0-50 QQ% lg g:gggdﬁ)ld diodes sub-min. . ggg
= -Amp  3-K.V. P . 9. es Lo
TO-1 TO-66 T0-88 | P1.V.) Btud Type with U_la__z.:_NPN 8ilicon pianar (rmslnbors!l‘() os_lm. 2N697 0~§_0 Q 6 INDi4 8iy dlodes T6PIV TomA ... 0-80
£p £p 2p | Flying Leads, 80p each. V16 10 3-Anip silicon rectifiers stud type up to 1000 PIV g 8 OA95 germ. diodes sub-min, IN69 . 0-60
4 n TO-5 like A 2 10A 600PIV ell. recta. I845R 0-50
100 050 088 1.00 on g&cs o Ul7 30 Ger PNP AF tranalators TO-5 like ACY 17-22 5 éu owe m“': Tz gy e
t . d % v 8 6~Amp alticon rectifiers BYZ13 t; up to 600 PIV 1 Bll. trans. 2 x 2N696, 1 x 2N697,
200070 000 1284 rpp,cy P e L3¢ DNBOB Lo oo 50
400 090 1.00 1.60] BR10O .. 87p eanch | U190 7 8il. swltch trans. 2N706 NPN o-gg
U20 12 1-5-Amp slilcon rectlfiers Top-Hat up to 1,000 PIV 0-50 | Q31 ¢ Bil switch trans. 2N708 NPN_ .. .. 0-
- M . Q32 3PNP eil. trans. 2 x 2N1131
2A POTTED BRIDGE RECTIFIERS 200V 80p | o) 30 A.F. germanlun alloy transistors 2G300 serles & OCT1 ... 0-50 10X ONIIB2 oooosiienenn,
g . —» 1 Q33 3 8Il. NFN trane. 2N1711
oN AD I 6' 1{23 ) 30 Mudt s like M.AT series PNP tunslutorq ...... 0-50 Q34 7 8il. NeN trans, 2N2369, 500MH2
UT4s.  East. piNasde, LAPEY v24 5 38il. PNP 70 2 % IN2904 &
vt. 43, —_—
2‘?; each, 25-99 285p ADI62 ,s» U2
100 UP 20p. MATCHED COMPLE- | y26
MENTARY PAIRS | ——— 3 2N8003 NPN sil. trans. . 0-50
NPX SILICON PLAKAR | OF GERM. POWER U28  Experimenters’ assortment of integrated circuits, untested. Q38 7 PNP trans. 4 x 2N3703, 3% 2N3702 0-50
BC107/8/9, ' 10p each; TRANSISTORS. Gates, flip-flops, registers, etc., 8 assorted pleces ........... 1.00] Q39 7 NPN trans. 4X2N3704, 3x2“rfi:;(7]gu gﬁ
50 b ’| For mains drlven out- | 1y, ~ § Q40 7 NPN amp. 4x2N3707, 2 X 2N .0
;g 99e,wh8p. ) (1]33 up: | Dt stae of Ampliners U29 10 1-Amp 8CR's TO-5 can up to 600 PIV CR81/25- -600 ... 1:00 L 357 3 Plastic NEN TO- 18 283604, .. 080
7p cach.  Fully tested | and Radlo receivers. U3l 20 8il. Planar NPN trans. low noise amp 2N3707 .. Qi‘l 8 g{l;%;r;!i:‘Qyol ------- g'gg
Coles T R 82%3%%1?245}? TP | 32 20 Zener diodes 400mW DO7 case mixed volts, 3-18 . 8443 7 NEN trams. 4 % BC106, 3% BC10b. | 0.50
V33 15 Pl ase 1 I tiflers IN4000 Q45 3 BC113 NPN TO-18 trans
FREE Sou romen il 3 5 Plastic case 1 amp silicon rec & ruenes Q46 3 BC115 NPN TO-5 trane,
One 50p Pack of your|{ CON PLANAR TRAN- U34 30 Bll. PNP llloy trans, TO-5 BCY26, 28302/4 Q47 8 NPN high gain 3X BC167,
own cholce free with | SISTORS. TO-3. U35 25 8il. planar trans. PNP TO-18 2N2906 50 | A Rt o et Yo, BFYS
orders valued 24 or over. | FERRANTI ZT1487 = e ——— rand 018
NPN | U368 20 8il. planar NPN trans. TO-5 BFYaO/al/u? ............. 0-50 g(_"l) z gggggf;{g'{!‘?wh T;)()OIM}i.TI aao
. e m——— - | Q: : b s, 2
AF230 PNP GERp, | VOBSO 1A L | UST 308l alloy trans. 80-2 PNF, 0200 2852 Q52 8 BY10D type ol rect.
SIEMENS VHF TRAN-| yopgg  piot, 75W | U8 20 Fast switching sll. trans. NPN, 400Mc/e 2N3011 o050 | @93 2 BIL & germ. trans.
SISTORS. RF MIXER VEBS hFE15—45 — = marked new ...... ...
& O8C. UP TO 900 0 U39 30 RF germ. "PNP trans. 2N1303la TO -5
MHZ. USE AS RE- PRICE 80p EACH = e
e = U4 10 Dunl trms 8 le&d TO-5 2N2060
PLACEMENT FOR _ gl -
R ] Pyl o 50| PRINTED CIRCUITS—EX-COMPUTER
OF OTHER USES8 IN POWER NPN = — e = e ——— = _ | Packed with ductors and ts,
zg&l,}gggquﬁlé% OUR PRICE 68p EACH U42 10 VHF germ. PNP trans. TO-1 NKT667 AF117. .. 0-50 10 boards give a guaranteed 30 trans and 30 diodes.
each, 25-99 34p each FULL ANGE  OF Code Nos. mentioned sbove are given as a guide to the type of device in | OUF price 10 boards, 50p. Pius 10p P. & P.
100 + 80p each. ZENER D?ODES the Pak. The devices themselves are normally unmarked. 100 Boards £3, P. & V. 30p.
VOLTAGE RANGE
FET'S 293v.  doomv 01| GENERAL PURPOSE GERM. PNP POWER TRANGISTOR  EQUIVALENTS
5 e Case) 18p ea. 1} W (Top- BOOK. A complete cross reference
ég ggé{; o Hat) 17p ea. 10W (80-10 TRANSISTORS and equivalenta book for European,
MPF105 Stud) 25p es.  All fully | Coded GP100. BRAND NEW TO-3 CABE. PO88. REPLACEMENTS FOR:- Amerlcan and Japanese Tnnsl!i
Be tested 5%  tol. and | 0C26-28-2930-35-36. NKT401-403-404-405-408-430 461-452-453.  TI3027- o L
marked. " tate voltage | 3028, 2N2304, 9N436A-457A-4584, 2N511-511 A & B. 2G220-222. ETC. ‘0"; Exclusive to BI-PAK 75p
required. BPECIFICATION each.
CAD(?}!UM‘CELLS VCBO 80V VCEO 50V IC 10A PT 30 WATT8 HFE 30-170.
REC0 oglr?ms' o W PRICE 1-24 25-99 100 up
- S GERM. TRANSISTORS 43p each  40p each  36p each GERM. POWER TRANS.
== | Coded an
Pak No. V'
PHOTO TRANS. | 22k %0574 ochi " | GENERAL PURPOSE SILICON NPN POWER
© e 4% f12 820814 0CT TRANSISTORS
EX.EQUIEMENT | 13 © soobin 0o~ | Coded GP300.  BRAND NEW TO-3CASE. POSSIBLE REPLACEMENT FOR:
MULLARD To 8 2G382T 0CB2 | Spovol BDYI% RDYLL
> 2 ECIF. ON
:;111713';"&";;9' Large| 716 8 205444 it | veBo 100v, VCEoO 60V, IC JPAMPS, PT. 115 WATTS. Hie 20-100. FTI MHZ.
b 2G 25
cut short but s6ill ussble, | T8 & 2a378  oczs | FRICE L o oo en
real value at 15 for 50p. | T9 8 2G399A 2N1302 L L
— § T10 2G417 AF117
SIL a.P. DIODES P All 50p each pack GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO-18 SIM. TO 2N708/8,
omW sp BSY27/28/85A. All usable devices no open or short circujts. ALSBO AVAILABLE in
101,“7 (Min.) 100 . 1.50 | 2N2060 NPX SIL. DUAL PNP Sim. to 2N2906, BCY70. When ordering please state preference NPN or PNP.
Sub-Min. 500 ..5-00 | TRANS. CODE D1699 0 w6
Full Tested 1,000 .. 9-00 | TEXAS. Our price 25p 50 For 1.00
Ideal for Organ Builders. { each. 100 For 196
500 For 260 OUR BTOCKS of Individual devices
D13D1 Bilicon Unilateral | 120 VCB m Dm 1000 For 13.00 are now too numerous to mention In
switch 50p each. ggggll o5 thls Advertisement. B8end 8.A.E.
A Bilicon Planar, mono. FULLY&T%:Q%IS Ag”,g SURPLUS AEL 40A GERM. JUNCTION RECTIFIERS. For Power Applications for our listing of over 1,000
hatig hpeitor * oiec. | CODED ~ND120. 1-24 | Type  GPOC20 400PIV . 40p each Al iy
trical chAraguristica bt | 179 each. TO-5 N.P.N. GP6C30 600PIV 50p each Btock at very competitive prices.
g 25 up 15p each.
;‘&R‘l: ‘f‘.‘;i; §r“.?e :ngd: i ALL PRICES QUOTED IN NEW Please send all orders direct to our warehouse and despatch department.
between gate and | 8il, trans. suitable for | PENCE, Bl-PAK SEMICO UCTOR 8
T T P9 BOX 8 WARK, HERTS
i 5 . op. jrmail. der,
able on request. Any Qty Giro No. 3887006, gg;f.lgé‘:gdwnh ordgra;llgn:g verseas add extra for Airmai Mlnlmum orde

BI-PAK CUARANTE SATSHCTIONGE MONEY BACK
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TRIAC is the name used to identify the triode a.c.
semiconductor bidirectional switch. 1t is basically
two reverse blocking triode thyristors or silicon
controlled rectifiers connected in inverse parallel, but
with a common control electrode (gate). As the triac
is a development of the thyristor, it is logical to describe
this first and then compare with the triac to show the
advantages and disadvantages of both devices.

REVERSE BLOCKING THYRISTOR

The thyristor is a four-layer semiconductor device
which has two stable states, one being the conducting
state and the other the non-conducting state. The
characteristics are shown in Fig. 1.

In the forward blocking region, i.e. when the anode is
positive with respect to the cathode, an increase in the
voltage across the device has little or no effect on the
leakage current until the forward breakover voltage is
reached. Increasing the voltage past this point causes
the current through the device to increase rapidly, and
the voltage across it to fall to about a volt.

The device is now in the conducting state and will
remain in this state providing the anode current is
above a certain minimum value known as the holding
current. If the current through the device falls below
the holding current, the device again reverts to the non-
conducting state.

If the voltage across the thyristor is increased in the
reverse direction, only a small current flows until the
voltage reaches the reverse avalanche region where the
anode current increases very rapidly and may destroy
the device.

Looking again at Fig. 1, we can see that as the gate
current /, is increased, the breakover voltage is reduced.
If the gate current is high enough, the device will act
like a rectifier.

Normally the thyristor is used in applications where
the voltage across the device is well below the forward
breakover voltage and is triggered into the conducting
region by increasing the gate current. This method
requires only small gate currents to switch large anode
currents and is therefore the most useful method of
turning the device on.

Once the thyristor goes into the conducting state, the
gate has no control, and the device continues to
conduct, therefore the gate current may be removed as
soon as the device is turned on. This typically takes
20us, and so a fast pulse can be used for triggering.

Practical Electronics March 1971
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S\ TRIACS

TRIAC

The characteristics of the triac are shown in Fig. 2.

From the characteristics it can be seen that the triac
operates like the thyristor, but can breakover into’ the
conducting state for either polarity of applied voltage.
The triac, like the thyristor, can be triggered into the
conducting state by a gate signal, but unlike the
thyristor it can be triggered by a positive or negative
gate signal. Thus the triac has four possible modes of
operation within first and third quadrants of current/
voltage characteristic:

N state
First quadrant
anode ()

Holding current

r*h Breakover vottage

‘/I°=3 Iq‘=Z. 154 quo‘
OFF state

Reverse blocking -
4tote anode
"Reverse breakdown qate
voltage
| cathode
Third ?uadranl

anode =
4

Fig. |. Voltage current characteristic of a reverse
blocking triode thyristor and circuit symbol

1+

First quadront
main terminal 2(+)

‘CN stote

Breakover voltage

Third quadrant
main términal 2 ()

Fig. 2.

Voltage current characteristic of a bidirectional
triode thyristor or triac and circuit symbol
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I(—) MT2 positive and gate signal negative with
~ respect to MT1

I(+) MT2 positive and gate signal positive with
respect to MT1

ILI(—) MT2 negative and gate signal negative with
respect to MTI

III(+) MT2 negative and gate signal positive with
respect to MT1

MTI1 and MT2 are “main terminals |1 and 2”’ and used in
place of cathode and anode, because the device conducts
in either direction.

With no gate signal, the triac blocks in both directions
so long as the voltage across it remains below the break-
over voltage. If the voltage does exceed the breakover

voltage, the triac turns on, and providing the current

through it is limited to a safe value, then the device
is unharmed, unlike the thyristor which may be
damaged by an excessive reverse voltage.

Once in the conducting state, the triac will remain so
until the current through the device is reduced to less
than the holding current, and only then will the device
turn off.

If the voltage applied to a triac is reversed in a very
short time, then the triac, instead of turning off as the
thyristor would do, merely turns on in the opposite
direction. In order to ensure that the triac turns off
reliably, it is necessary to reduce the current through it
to below the holding current for a period of time before
reapplying a voltage. This limits the frequency of
operation of the triac to somewhere over the 60Hz

mark, but as the main use for the triac is in 50Hz and
60Hz control circuits, this is not a serious limitation.

TRIGGERING

The triac may be triggered into conduction by ejther
d.c., a.c. er pulsed signals applied to the gate. " If d.c.
is used, the voltage must exceed about 3V, but the power
in the gate circuit must be limited.

An example of d.c. triggering is shown in Fig. 3.
This type of circuit is useful for switching large currents
using a low current switch.

A.C. triggering is perhaps the most useful method to
use for a.c. mains power control, because the gate signal
is synchronised from the controlled supply. An
example of a.c. triggering is shown in Fig. 4.

TRIGGER DIODE

A.C. triggering may also be achieved by using a
bidirectional trigger diode (diac), the characteristics of
which are shown in Fig. 5.

From these characteristics it can be seen that the
device has similar properties to that of the triac, but
because the negative resistance portion of the charac-
teristic extends over the whole operating range the
device does not latch into the conducting state. A
typical breakover voltage for the trigger diode is
+30V.

An example of a circuit using a trigger diode and
triac is given in Fig. 6. More will be said about this
type of circuit later.

{L0AD ——

Y TRIAC

MT1
DIAC

Fig. 4.
triggering for a triac

Fig. 3. Simple d.c. trig-
gering for a triac

Vp =Breckdown voltage

I =Blocking current

BL gt breakdown

|
|
i
Negotive :
resistance ]
[
[}
1

Negative
resistance

Fig. 5.
trigger diode or diac

Synchronous a.c.

Voltage current characteristic of a bidirectional

Fig. 6. . A diac used for syn-
chronous a.c. triggering of a
triac

+V

TO TRIAC
GATE

Fig. 7. Relaxation oscillator
with a u.j.t. for triggering a
thyristor or triac
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HARVERSONIC SUPER SOUND
10 4 10 STEREO AMPLIFIER KIT

KEW IMPROVED MODEL WITH HIGHER
OUTPUT D "ORPORATING HIGH
QUALITY DRILLED PRINTED
CIRCUIT FOR  EASY CON-
STRUCTION

READ
BOARD

-

‘really first-class Hi-Fi Ntereo Aumplitier Kit. Uses
14 transistors including Silicon Translstors in the first
five stages on each channel resuiting in even lower noise
level with improved sensitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
uge with Ceramic or Crystal cartridges. Output stage
for any speakers from 5 to 15 ohms. Compact design,
all parts supplied Iincluding drilled metal work, high
quality ready drilled printed circuit board, attractive
front punel, knobs, wire, solder, nuts, bolts—no extrae
to buy. Himple step by step instructions enable any
constructor to build au wnplifier to be proud of. Brief
specification: Power output 14W r.m.s. per channel into
& ohms. Frequency response <-3dB 12-30,000Hz.
Henaltivity better than 80mVinto IMQ . Fullpower band-
width - 3UB 12-15,000Hz, Bass boost approx. to - 12dB.
Treble cut approx. to — 16dB. Negatlve feedbuck 18dB
over main amp. Power requirements 35V at 1-0 amp.
Overall gize —12" wide 87 deep .- 217 high.

Fully detalled 7-page coustruction manual and parts list
free with kit or send 18p plus large 8.A.E.

PBISE
AMPLIF1ER KIT, 21050 P. & P. 13p.

POWER PACK KIT, 3 P. & P.25p.

CABINET, £3 P.& P.15p.

(Plost Frce‘ H# all units pu{_chased at same time). Fuliatter
eales service. Also avallable ready huilt and tested
220-50. Post Free. v ‘ “
Note: The abore amplifier ix suitable for “feeding two
Mmone sotirces inlo inputs (e.g. wmike, radio, twin record
dtck:_,.zln) and_will thew provide mizing and fading
Sacilities for meditm porwered Hi-Fi Discotheque use, ele.

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

sze only 113" < 1411 ° : 1 %" deep. Weight vuly 19 ozs.
Can replace cone speakers in any application and is
particularly useful for those with linited space. Extremely
rugged _gmd shockproof. Operating temperature — 20°F
to +176°F. Power handling 10 watts rns (20 watts
peak). Impedance 8 ohm only. Response 40 Hz—20 KHz.
Can be mounted on cellings, walls, doors, under tables,
ete. and used with or without bafile. Send K. A.E. for full
details. Ouly £5 75 each. P. & P. 23p.

MAGRAVOX DESK TYPE MOVING COIL MICROPHONE.
Medium lmipedance. Brand New—Special Price £2:10,
P. & P. 10p. )

SINGLE HEADPHONE. With alwninium headband.
Approx. 200 ohm. £56p. P. & P. 8p.

CRYSTAL MIKES. High imp. for desk or hand ase.
High sensitivity, 88p. P. & P, 8p.

HIGH IMPEDANCE CRYSTAL STICK MIKES.
PRICE £1-05. P. & P. 8p.

HIGH IMPEDANCE DYNAMIC STICK MIKES. Migh
xensitivity. 21-88, P. & P.13p.

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
3:1 integral alow motion. Suitable for nominal 470 ke/s.
LF. Sizeapprox.2 x 1 x 1lin. Only48p. P.& P.13p.

HONEYWELL MICROSWITCHES 8/P. C/0. Push-button
action. Rating 230v. AC at 13 anips.  8ize approx.
1in. x iin. x 3in. 28p each. P. & P. Jp (8 or more
post free).

OUR

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 6in. to approx: 221in.  Maxhinum
diameter jin. 25p each. P. & P.op.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. 8ize 16}in high
::104in widex 5}” deep. Fitted with E.MI.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter units and crossover. Power handling 10W,
Available 3, 8 or 15 obm impedance.

our Price ‘8.40 Curr. 50p.

Also available in 8 ohin with EMI 13in X 8In. basy
apeaker with parasitic tweeter. $8:80, Carr. 30p.

LOUDSPEAKER BARGAINS

3in 4 ohun 50p, P. & P. 13p. 5in 3 ohm 80p, P. & P. 15p.
7 % 4in 3 ohin £1-05, P. & P, 20p. 10 X 8in 3 or 15 ohm
2175, P, & P. 30p. E.M.1. 8 x 3in 3 ohm with high flux
magnet $1-30, P. & P. 20p. E.M.I. 13} X 8in 3 ohm with
high flux ceramic magnet £2-10 (15 ohm £2-25). P. & P.
30p. E.M.L. 18x8in, 3 or 8 or 15 ohm with two inbuflt
tweeters and croesover network #4-20. P. & P. 30p. E.M.1.
13" x 8" twin cone (parastatic tweeter) 8 ohm 22-25.
P. & P. 30p.

BRAXD XEW. 12in 15w H/D Bpeakers, 3 or 15 ohm.
Current production by well-known Britlsh maker. Now
with Hiflux ceramic ferrobar miagnet assemhly #5830,
P. & P. 38p. Gultar models: 25w 86-530, 35w £8-530.
E.M.I 3iin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Availahle in 3, 8 or 15 ohm 88p each.
P. & P. 13p.

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 ohm, £21-88,P. & P. 30p.
35 OHM SPEAKERS. &in 70p.P. & P. 13p.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam eur-
muffs, Wired and fitted with atandard stereo }in jack
plug. Frequency respomse  30-15,000Hz. Matching
impedance 8-16 chms. PRICE £2:96. P. & P. 15p.

GEXERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMP! . 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 131§ x4in.
Brand new — complete with instructions. Price
88p. P. & P.13p,

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

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS84,
and rectifier. Separatc Base, Treble and Volume controls.
Complete with output transformer matched for: 3 ohm
ppeaker, 8lze 7in. w. < . < 6 h. Ready bullt and tested.
PRICE £375. P. & P. 30p. ALSO AVAILABLE
mounted on hoard with output transformer and speaker
realdy to fit into cabinet below. PRICE £4.88, P. & P.

p.

DE LUXE QUALITY PORTABLE R/P CABINET MK 11
1"ncut motor hoard size 14} < 12in., clearance 2in. below,
5}in. above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
8P25). Size I8X I3 x8in. PRICE £3-88, P. & P. 48p.

10/14 WATT Hi-FI AMPLIFIER KIT

0

A stylishly finished
wonaural wmplifier
with an output of
14 watts from 2
ELS4s in push-pull.
Super reproduction
ot both music and
speech, with negli-
gible hum. Separate
inpute for mike and
gram allow records
and announcements
tao follow each other J

Fully shrouded section wound output tiansformcr to
match 315§ speaker and 2 independent volume controls,
and te bass and treble controls are provided giving

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. B8econ-
dary combinations: 0-5-10-15-20-25-30-35-40-60V  half
wave at 1 amp or 10-0-10, 20- . 30-0-30V, at 2 amps
31inW x 3inD.

full wave.  Size 3inL . Price £1-75,
P. & P. 30p.
MAINS TRANSFORMER. For transistor power aupplies.

Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p, I
Pri. 200/240V. Sec. 12-0-
Pri, 200/240V. 8eec. 10-0-10
Tapped Primary 200-220-2.
63p. P. & P. 13p.

BATTERY CHARGER TRANSFORMERS.

V. Bec. 215V at 300mA.

200/240V.

input. Nominal output for § or I2V. batteries 3 amps.
Blze approx. 3 x 2! x 2lin. DBrand New. Price £1-08.
P. & P. 25p.

HIGH GRADE COPPER LAMINATE BOARDS
8X6X \in. FIVE for 50p. P.& P.10p.

good 1t and cut. Valve line-up 2 EL84s, ECC83, EF86 and
F.Z80 rectifier. 8imple instruction booklet 13p (Free with
parts). All parts sold separately. ONLY £7-97,P. & P. 43p.
Also available ready built and tested complete with atd.
input sockets, £9-97, P. & P. 43p.

_
BRAND NEW TRANSISTOR BARGAINS, GET 15
(Matched pair) 78p; V15/10p, §0p; OC71 26p; OC76 30p;
AF117 18p; 2G339 (NPN) 16p.

Bet of Mullard 6 transistors OC44, 2—0C45, ACI2BD,
matched palr ACI28 £1-25; ORP12 Cadmium Sulphide
Cell 58p.  All post free.

Ac, maine
200-240 volte.
Using heavy
duty fully
isolated

DE LUXE STEREQ AMPLIFIER
N>

. wave
rectification
giving ade-
quate smoothing
with negligible bum.
Valve lNpe up:—2x
ECL86 Trlode Pentodes.
1 < EZ80 as full wave rectifier. Two dual potentiometers
are provided for bass and trebl¢ control, giving bass and
treble boost and cut. A dual volume control {s 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 watte mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible dlatortion.
Supplied completc with knoba, chassis size 11in. w X 4in. x.
Overall height Including valves 5in. Ready built and
tested to a high standard, Price £8-82, P. & P. 40p.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST BSR. C109/A%1 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £6-97. Carr. 33p.
With stereo cartridge £7-87. Carr. 33p. .
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. 85-75 complete. P. & P. 43p.
LATEST GARRARD MODELS. All iypes available 1025,
2025, 8P25, 3000, ATSD, otc. 8.A.E, for Latest Prices!
Pl UNITS cut out for (iarrard Models 1025, 2023,
2000, 3000, 3500, etc. With rigid transparent plastic
cover. Special deslgn enables above models to be used
with cover in position. Also suitable for housing AT60
and 8P25. OUR PRICE £5-76 complete. P. & P. 43p.

LATEST ACOS GP91/18C Mono Compatible Cariridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
21

-80, P. & P. 8p.
ACO8 HI-@ Single sided mono cartridge for LP & EP,
ONLY 50p. Post Free.
SONOTONE 9TAEC COMPATIBLE STEREQO CARTRIDGE
T/O stylus. Dlamond Sterco LP and Sapphirc 78. ONLY
2250, P. & P, 10p.
Also available fitted with twin Diamond T/O stylus for
8tereo LP. ONLY £8. P. & P. 10p.
LA RONETTE T/0 Stereo Compatible Cartridge tor
EP/LP/8tereo/78. £1-63, P.& P, 10p.
LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.

P.& P. 10p.

HIGH GAIN 4 TRANSISTOR
RINTED CIRCUIT

Peak
put in cxcess
of 1} watts.
Al stan-
dard British
components.
Built on
printed clrcuit panel size 6 . Jin.
Generous size Driver and Output Transformers. Qutput
transfornier tapped for 3 ohm and 15 ohm speakers.
‘Transistora (GET114 or 81 Mullard AC 128D and matched
pair of AC128 ofp). 9 volt operation. Everything supplied,
wire, battery clipe, solder, etc. Comprehensive easy to
follow instructions and circuit diagram 18p (Free with
Kit). All parts sold separately. SPECIAL PRICE £2-48.
P. & P.13p. Alsoready built and tested, £2:76. P. & P.
15p.

3-VALVE AUDIO

ANPLIFIER HA34 MK U
Deslgned for HI-FI reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7§in w. X 4in, d. %
41In. h, Incorporates ECC83,
ELS4, EZ80 valves. Heavy
duty, double wound mains
tfansformer and output trans-
former tched for 3 ohm
speaker. Separate volume control and now with Im roved
wide range tone controls glving bass and treble lift and
cut. Negative Jcedback line. Output 4} watte. Front
panel can be detached and leads extended for remote
mountlng of controls. Complete with knobs, valves, ete. ,
wired and tested for only #4-75. P. & P. 30p.

HSL “POUR” AMPLIFIER KIT, Similar in appearance to
HA34 above but employa entirely different and advanced
circuitry. Complete set of parts, etc. £3-68. P. & P. 30p.

HARVERSON’S SUPER MONO AMPLIFIER

A super guality gram amplifier using a double wound fully

isolated mains transformer, rectifier and ECL82 triode
de valve as audio amplifier and power output stage.

VERY POWERFUL COMPACT MOTOR -
For 12v. D.C. operation, Off load consumption approx.
100mA. Totally enclosed. Quiet in operation with high
starting torque. Overall size approx. 1}"L x 11" dia.
Free shaft 44 dia. % 3"L. Ideal for Model Makers, cte.
ONLY 38p cach, P. & P.5p.
3 or more post free (A few Gv. versions also available),

Impedance 3 obms. Output approx, 3-6 watts, Volumec
and tone controis. Chassis eize only 7in. wide x 3In. deep >
6in. high overall. AC malns 200/240V. Supplled absolutely
Brand New, completely wired and tested with good
quality output trapsfornier, FEW ONLY.

BOTTOM £2.75 P.ﬁp’.

OUR ROCK
BARGAIN PRICE

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

A few minuier from South Wimbledon
Tubg Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 Te. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES | GisAmced pxan.

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K, ONLY.
P. & P. ON OVERSEAS ORDERS
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TEGHNIGAL
TRAINING

In radio television
-and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs—they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns'. Certs.

C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate

Radio Amateurs' Examination

Radio Operators' Certs.

General Certificate 9f Education, etc.

Now available, Colour T.V. Servicing
Examination Students coached until successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing
work while building your own 5-valve receiver, transistor
portable, and high-grade test instruments, all under expert
Transistor Portable available as separate course.

POST THIS GOUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics

I
INTERNATIONAL

est. 1591 CORRESPONDENCE SCHOOLS

Dept. 151, Intertext House, Stewqrts Rd., London, $.W.8

Please send me the ICS prospectus—free and without
obligation.

(state Subject or Exam,)

NAME . . = .. . AGE
(Block Capitals Please)

ADDRESS

tuition.

3

lNTERNATlONAl CORRESPONDENCE SCHOOLS
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VARI-STAT

THERMOSTATIC

SOLDERING IRON

HIGH PRODUCTION MINIATURE
MODEL D. 50 WATT

Weight .. 2oz

Heating time 50 seconds

Bit Sizes 1/16%, 3/32”, 1/8”, 3/16", 1/4”
Nickel or Iron Plated

Voltage 250 to 12 volts

Price P X 1

HIGH PRODUCTION INSTRUMENT
MODEL H. 150 WATT

Weight .. 6oz
Heating time 1 min. 45 sec.
I Bit Sizes 3/167, 1/4”, 3/8”, 7/16"
Nickel or Iron Plated
| Voltage .. 250 to 24 volts
Price .. .. . . .. £475

OTHER VARI-STAT IRONS:

Miniature Model M 50 watt Push-in Bits 1/32”
1/167, 3/32"

Instrument Model B 70 watt Bit Size 11/64”

Industrial Model I 500 watt Bit Size 5/8”

CARDROSS ENGINEERING CO. LTD.
Woodyard Road, Dumbarton
Phone: Dumbarton 2655

(oxiS JBH) NONI IUNLVINIW

LEARN HUW COMPUTERS WORK WITH COMPUKIT

Compukit | 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 CKI/U £10-50 (P. & P. 30p).
Assembled, fully tested, ready to use, Type CKI/A £13-50 (P. & P. 30p).

Also available Compukit | Deluxe Model and Compukit 2 I.C.
Patchboard.

Cash with order, or further information, from

LIMROSE ELECTRONICS (PE), Lymm, Cheshire
Tel.: LYMM (092 575) 3019

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

No. |. Capacity |18 gauge
No. 2. Capacity |8 gauge mjld steel x 24in. wide ...

.. £15.0.0
. £10.0.0
No. 3. Capacity 16 gauge mild steel x [8in. wide ... ... ... £10.0.0
Also new bench models. Capacities 48in. x 18 gauge £40. 36in. « 18 gauge
£30.0.0. 24in. x 16 gauge £29.0.0. Carriage free.

End folding attachments for radio chassis. Tray and Box making for 36in.

model, 5/6 perft. Other models 3/6. The two smaller models will form
ﬂanges As supplied to Goverament Departments, Unjversities, Hospitals.
One year's guarantee., Money refunded if not satisfied. Send for details.

Yorks. Heckmondwike 3997

A.B. PARKER, Folding Machine Works, Upper George St., Heckmondwik
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Fig. 8. Phase control triggering
of a.thyristor
inverse parallel

Fig. 1I. Simple full
wave control of a triac
with a trigger circuit

Fig. 12.
control

UNUJUNCTION TRANSISTOR TRIGGERING

The third type of triggering mentioned is pulse
triggering and this is sometimes achieved by using a
unijunction transistor. The basic u.j.t. relaxation
oscillator used for triggering purposes is shown in
Fig. 7.

There are many other methods of triggering thyristors
and triacs such as pulse transformers and neon lamps,
but the last few examples illustrate the main methods of
triggering.

The most common applications for the triac is in
motor speed control, heater control, or light dimming.

By using the triac instead of the thyristor, a consider-
able saving in components may be made.

This coupled with the fact that the triac is less
expensive than using two thyristors makes the triac very
attractive indeed.

PHASE CONTROL

In the majority of domestic controllers, such as lamp
dimmers, phase control is used to vary the brightness.
In phase control, current from an a.c. supply is con-
nected to the load for part of each cycle. The length of
time during each cycle for which the current is con-
nected to the load, determines the amount of power
dissipated in the load. Therefore if the load is a lamp,
then the brightness of the lamp may be varied.

Using a thyristor for phase control, as in Fig. 8, we
can achieve half-wave control, i.e. only positive half-
cycles are controlled, negative ones being blocked by
the thyristor. If the thyristor is triggered at point A in
Fig. 8, then the white portion of the waveform
represents the power supplied to the load. Thus if the
triggering point is moved to a point earlier in each
half-cycle, then more power will be dissipated in the
load, and vice versa.

Practical Electronics March 1971

Simple triac phase

Fig. 9. Phase control triggering
of two thyristors back to back in

Fig. 10. Full wave phase control

with a bridge rectifier arrange-
ment

R2 33kQ

Fig. 13. Obtaining smooth power con-
trol of a lamp with two timing circuits

FULL WAVE CONTROL

If we use two thyristors, as in Fig. 9, then we can
achieve full-wave control, one switching the positive
half-cycles and the other switching the negative half-
cycles. Unfortunately this method requires insulated
gate signals for the two thyristors, which is commonly
achieved by using pulse transformers in the gate
circuits.

Yet another way of achieving full-wave phase
control using a thyristor is illustrated in Fig. 10.
This circuit has the great advantage that it may be used
for controlling a.c. or d.c. loads, but for purely a.c.
control it is an expensive method as it requires four
diodes with a high p.i.v., and a current rating equal to
that of the load.

By far the most simple and reliable method of full-
wave a.c. control is the circuit shown in Fig. 11.
This circuit uses a triac as the controlling element and
requires only a simple trigger circuit to make it function.

The simplest practical triac phase control circuit is
shown in Fig. 12. This circuit is extremely economical
as it uses only four components, the function of which
are as follows. VRI and Cl form a phase shift
network, the amount of phase shift varying with the
setting of VR1.

When the voltage on Cl exceeds the breakover
voltage of the diac, it conducts and Cl is partially
discharged into the triac gate. The triac is triggered
into conduction for the remainder of the half-cycle.

Unfortunately this simple circuit has a limited range
of control the load current jumping from zero to some
intermediate value as the control is advanced and only.
then may be controlled smoothly up to full power.
This effect may be reduced by using a circuit with a
double time constant as shown in Fig. 13, giving very
smooth power control.
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[TRIAC
~ c CONTROL
LciRCuIT
u

Fig. 14. Simple suppres-
sion of r.f. interference

40W MAINS
BULB

CONTROL
CIRCUIT

Fig. I5. The dimmer cir-
cuit in Fig. 13 is connected
in series with the load

INTERFERENCE SUPPRESSION

In thyristor and triac control circuits, the load
current rises from zero to maximum in a few micro-
séconds. This sharply rising current causes radio
frequency interference to be generated, which can
cause great annoyance on the a.m. bands. Fig. 14
shows a very simple method of interference suppression.

A small inductor of a few microhenries is used to
slow the rate of rise of current, but if used on its own,
the interference can still be sufficient to be annoying.
The addition of the shunt capacitor Ct further reduces

the interference to negligible proportions for domestic’

applications. ’

TRIAC LAMP DIMMER

The circuit given in Fig. 13 can form the basis of a
triac lamp dimmer which can be fitted behind a wall
switch plate, giving continuously variable light control.

{-1-4 \

N 71 wilt be e
10 a.m- t° 6 up
obtaina-b‘e sSo

It is advisable to incorporate the suppression shown in
Fig. 14 to reduce interference, starting with component
values of 0-1uF for Cl, and adjusting for the best
results, with an r.f. choke rated at a minimum of 2A.
This choke could be made by winding about 40 turns of
thin single core p.v.c. connecting wire on a ferrite ring
core or rod.

“The triac should be rated at a minimum of 400V p.i.v.
3A for domestic lamp dimming. There are several
available that would suit the purpose; the author used a
General Electric type SC35D in conjunction with diac
type ST2. Some readers may prefer to try a quadrac
which incorporates a triac and diacin oneencapsulation,

The triac is mounted on a small *“L”’ shaped bracket
which is mounted on to a small component board. No
difficulty should be experienced in constructing the unit
and providing care is taken, the unit is perfectly safe.

The potentiometer may be wired to give full bright-
ness immediately the switch on the potentiometer goes
on, and then dim the light as the control is advanced, or
to give minimum brightness rising to maximum as the
control is advanced. The triac should be rated to
withstand injtial surge of current which occurs due to
the cold filament, when the lamp is first switched on.

CHECKING AND FITTING .

When the circuit has been wired up, the circuit may
be tested by wiring it in series with a mains bulb and
connecting these across the mains as in Fig. 15. The
control should give smooth flicker-free control of the
lamp up to full brightness, and the lamp should be
extinguished by the switch.

Before fitting the dimmer, it is wise to wrap a piece of
heavy polythene around the circuit to ensure that
nothing shorts to the metal switch box. It may be
found that the switch box is too shallow for the body of
the potentiometer. If this is the case then it will be
necessary to obtain a deeper box from an electrical
shop.

After fitting the unit, the mains should be reconnected
and the unit tried out. If everything has been carefully
insulated, then no trouble should be encountered.

This dimmer should only be used with incandescent
filament lamps rated at 230-250 volts a.c. 50Hz. The
lamp power should not exceed 500 watts. Fluorescent
lights are not suitable.
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PACKS OF YOUR OWN CHOICE UP T
THE VALUE OF 50p WITH ORDERS
OVER £4

LIMITED
CLEARANCE LINES

DON'T MISS THIS LAST CHANCE
ONLY A FEW LEFT
UHF/VHF T.V. TUNER UNITS

TU.2 CONTAINING 2 AFIB86's & 2 AFI78's
PRICE 50p. P. & P. |3p 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 25kV when used with PL509
and PY500 valves. As removed from colour
receivers at the factory.
ONLY £I each

post and packing 23p.

SPECIAL LINE
| AMP Bridge recuﬁers
100 PIV.=25p, 400 PIV.=133p.

4in Square
"800 PIV = 40p,

PAK F.3. 13p

Complementary Set. PAIR
NPN/PNP Germ. Trans,

BUMPER BUNDLES
These parcels contain all types of surplus elec-
tronic components, printed panels, switches,
potentiometers, transistors and diodes, etc.
2 LBS IN WEIGHT FoR £
Post and packing 23p.

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE ™

TYPE
and 2N4059/62 range.

* D " NPN Silicon planar, plastic TO- 18 case.

PE
BCI 13/4/5 range.
TYPE " E '

AL OFFER

3
\UM BRIDG

SPECI

N
S‘NGLE ABHV olts
s OF
for Battery Charge
\:ea\ Units
d at
(o‘:::lgon of tOn\y 63P gach
cos!
aker
mal

post & Packing U

" PNP Germanium AF or RF—please state on order.

THREE PHASE
S€ | Tie- 2

A "' PNP Silicon alloy, metal TO-5 can. 25300 type, direct replacement for the OC200/203 range,
B ' PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N3702/3

Audio preamplifier or 500mW output stage, of the

Fully marked and tested.

NEW UNMARKED UNTESTED PAKS
Bé6 lso Germanium Diodes B 56p

Min. glass type
B83 Trans. manufacturers’ rejects
200 NN s e S0P

Germ. )
50p

B84 Ioo Silicon Diodes DO-7 glass
equiv. to OA200, OA202
50p

B86 50 Sil. Diodes sub. min.
IN914 and IN916 cypes
Sil. T NPN, PNP,
50 ZuVvs oca00, 50p
2NT706A, BSY9S5A, etc. o
10 Lo S0p
250mW. Z Diod
40 DOr-r; Min.eglea'ss '1"‘;9:5 SOP
25 ;:tou:e:a:o‘lyt;,e I § watt Zeners. Sop
MAT § “alb
30 Transiseur)lress Al = Sop
30 Joge s St 50p
E i * Pak of
8 Inx(peegll"‘ar?:dn‘é:‘:cui:s. oDa(A Sop
supplied i
20 BY126/7 Type Silicon Sop

Rectifiers, | amp plastic.
Mixed volts.

NEW TESTED AND GUARANTEED

82 4 Photo Cells, Sun Batteries.
0:3 to 05V, 0'5 to 2mA.

877 2 ADI61-ADI62 NPN/PNP
Trans. Comp. Output, Pair

B8I lo Reed Switches. mixed types
large and smal

SSP5 Light Sensitive Cells,

Light Res. 4000 Dark IMQ

NKTI163/164 PNP Germ. TO.5

equivalent to OC44, OC45

NPN. 5il. Trans. AO6 =

B85X20, 2N2369 500MHx,

360mW

GETI113 Trans. equiv. to

ACY17-21 PNP Germ.

Mixed Capacitors. Postage |3p.

Approx. quantity, counted by

weight -

XBI12 and XBI102 equiv. to

AC126, ACI56, OCBI/2,

OC71/2, NKT271, ecc.

Mixed Resistors. Postage 10p.

Approx. quantity, counted by

weight

Wirewound Resistors. Mixed

types and values. Postage 8p

BY 27 Sil. Recs.

1000 PIV. | amp. plastic

OCP71_Light Sensitive

Photo Transistor

RETURN OF THE UNBEATABLE P.1 PAK.

NOW GREATER VALUE THAN EVER
FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS. APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-

TION ON THE TRANSISTORS.
PLEASE ASK FOR PAK P.| onLY 50p

10p 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. £1 each
FREE CATALOGUE AND LISTS

for:—

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

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

P.O. RELAYS

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

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

OEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHQNE: SOUTHEND (0702) 46344

BI-PRE-PAKLT

March 1971 243

Practical Electronics



S LiIND-AIR AUDIO

C.1001 MULTI-TESTER

o Overload protection
& 20,0000 per volt;
A a.c.  volts 10, 50,
250, 1,000V; d.c.
volta
2,500V ;
0-50uA,
¥ Resistance 0k O
AL 5 0-6M O decibels
—20 to +224B. 8ize

of meter 4}in X 3}in X lin. Complete with
case. #£4.5.0. P. & P, 3/6.

€.1050 MULTI-TESTER

Ranges:
D.C, Voltage: 0, 3,
L 15, 150, 800, 1,200V
- o (10,0000 per V).
.C. 20,6,
== 30, . 1,200V
— (35,0000 per Volt),

1204:A 0-300mA.
: 0-30kn, 0-5 MO

(R x 10)

).
Decibels: —20 to +17dB.
45.19.8. P. & P. 3/6.

C.1052 MULTI-TESTER

3 |} Ranges:

120,
{15,000Q/V).
D.C. Voltage:
15, 60, 300, 1,200
(30,0000 /V).
D.C. Current: 0, 0-03, 3, 30, 300mA.
Resistance 0,600,6000Q,6M0.

20 to +63dD.

E.M.l. LOUDSPEAKERS

MODEL 480. 13iin x 8in
elliptical with t win tweeters.
80 impedance. 10 watts.
Brand new, guaranteed.
Lind-Air Price
23.19.8.
P. & P. 4/6 each.

MODEL 130. 13}in x 8in

elliptical, 3 and 150
impedance. 10 watts,
Lind-Air Price

£2.19.6.

P. & P. 4/6 each.

SANYO COLORANO
AM/FM PORTABLE RADIO

10 transistor  circuit,
covers long, medium and

wavebands,
and will receive your
local VHF  stations,
Internal aerial plus tele-
scopic aerial for peak
reception. Size 7in X
4}in x 2in. New in
makers’ cartons  with
l.ycar guarautee. Complete with carphone
for private listening. List Price £13.15.0.

(Batteries 3/4 extra).

GARRARD
HI-FI TURNTABLES

S-DeC BREADBOARD

British Made
Solderless breadboard panels,
reliable component connections.

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

5 fast
3000 with Sonotone 9TAHCD stereo o

for

cartridge ............ il 10.19.8 | Bingle I:eCs One 8-DeC with Control
8P25 Mk. 111 ..... . .6 | Panel, Jig and Accessories for solderless
SL6SB £12.19.6 connections to controls, etc., with booklet
B L . 815.19.8 | “Projects on 8.-DeC’ giving construction
Base and cover for abov . 22.19.8 | details for a variety of circuits, 21,
£19.10.0 P. & P, 3/6.
-2V-Y1 4.DeC KIT. Four 8-DeCs with two Control
2 . 224.19.6 | Panels, Jigs and Accessories and the book-
SL75B 298.7.0 | let “'Projects on 8-DeC” all contained in a
. strong attractive plastic case. Ideal for
BL9SB ... £39.9.0| the professional user, £3.18.0, P. & P, 3/6.
.... 28.19.8 | T-DeC KIT £2.10.0. P. & P. 3/6.

8-DeC STOR £2.10.0. P. & P, 3/6.

A

i BE
s e,
Ammumr

. £28.10.0
P. & P. Decks, 12/6; Base and Cover, 10{-;
Deck/Base/Cover, 17/6.

WELLER “EXPERT"
THIS MONTH'S
SPECIAL OFFERS'® SOLDERING GUN ~
8P5 Mk, 11T with base ... .. 212.19.8 | Comfortable  and

. | easy to use.
P& P 1511040y AC, Iustant dual

heat 100/140 watt with
two position trigger

SP25 Mk, I1L with Sonotone
9T AHCD cartridge and base. . .... £215.14.8

Decibels:
£7.2.0. P. & P. 3/6.

18/19, 25 & 53 TOTTE
COURT ROAD, LONDON W.1.

Tel: 01-580 2225/ 7679
Open 9-6 Mon-Sat (Thurs until 7)

Price £9.18.8, P. & I. 5/6.

All Mail Orders and Inquizies to Dept. PE3,
Kirkman House, 54a Totlenham Court Road,
London, W.1. Tel: 01-637 1601.

P. & P. 15/~ | control. £3.7.8. P. & P.5/6.

94-96, UPPER PARLIAMENT
STREET, NOTTINGHAM
Tel: Nottingham 404G3 (STD 0602)

Open 9-6 Mon-Sat (Weds until 7.30)

OSMABET LTD.

We make transformers amongst other things

8 TRANSFORMERS
Prim 200/240V a.c. TX1 425-0-425V 250m4, 6:3V
4ACT, 63V 4ACT. 0-35-6, 3V 3A, 26-75; TX2,
250-0-250V  150mA, 6:3V  4ACT, 0-5-6-3V 34,
23-92}; TXJ5, 300-0-300V 120mA, 6:3V 2ACT, 6-3V
2A, 63V 1A, £8.92); TX8, 250-0-250V 65maA,
8-3V 1-0A, £2:10; MT1 200V 30mA, 63V 14, £1.20;
MT2 230V 45mA, 63V 1-5A, 21-50; MT2A 250V
60mA, 6-3V 24, £1.871; NT3 Prim 110/240V Sec 250V
100mA, 6-:3V 24, £2.25.
MULTIVOLT TRANSFORMERE
Prim 200/240V a.c. OMT4/1 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.c. 1A, £2-85; ditto trans, 2A
OMT4/2, £3-371 ; OMT35/1 one tapped sec, 40-50-60-80—
90-100-110V a.c. 1A, £3-37}.

LOW VOLTAGE TRANSFORMERS

Prim 200/240V a.c. 6:3V 1-5A, 86p; 34, £1: 6A CT,

£1.70; 12V 1-5A, £1-05; 3A CT, £1-70; 6A CT,

£22-85; 18V 1-5A CT, £1.321; 24V 1:5A CT, £1.75; 3A

CT, 22-90: 5A, £3-75; 8A, 25.62]; 124, £8.75.

MIDGET RECTIFIER TRANSFORMERS

For FW rectification, size 17 x 2 X 1}in, Prim

200/240V a.c. output, PPT1 9-0-9V 0:3A, PPT2

12-0-12V 0-23A, PPT3 20-0-20V 0-15A, £1.12} each;

ditto size 2 x 2} X 1}in, MTV1 8-0-9V 1A, MTV2

12-0-12V 1A; MTV3 20-0-20V.0-75A, £1:12} each..

O/P TRANSFORMERS

P.P. sec tapped 3-7-5-15 ovhms, A-A 6:6K 30W

(KT66, etc.), £3-021; 50W, 3K (EL34, KT88, ete.),

28-75; 100W 3K (EL34, KT88, etc.), £11.25,

LOUDSPEAKERS

Ex equipment perfect, 3 ohms only, sin at 40p each,

p.p. 15p min.

LOUDSPEAKERS, HI-FI, P.A., GUITARS, ETC.

New, boxed, famous makes, 25W, 25.50, 35W, £8-50;

50W, 810; 60W, £12; 100W, £20; E.M.I. 13 x 8in,

10W, 3, 8 and 15 ohms, £2:25; fitted two tweeters

crossover network, HI-FI, 3, 8 and 15 ohms, £4. Horn

Tweeters 2-16kHz, 8 or 15 ohms, £1-50.

MULTI-WAY CONNECTORS (BELLING LEE)

18 way, new, for line, inter chassie, etc., pair, 25p.

LT FLUORESCENT LIGHTING

12V fittings with tube, 8W, £3.75; 13W, £6-25; Inverters

12V, 20W, £7-50; twin 20W or single 40W, 29; twin

30W or single 50W, £11; Extensive range, lists 8.A.E.
Carrlage extra all orders,

8.A.E. ALL ENQUIRIES PLEASE, MAIL ORDER

ONLY

46 Kenilworth Road, Edgware, Middx, HAS 8YG
Tel. 01-958 9314

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, £1'75. (35/-)

Assembled and tested module £2:13. (42/6)

FOOT VOLUME CONTROL PEDAL.
Foot pedal unit in very strong fawn plastic,
Fitted with output lead and plug for connec-
tion to guitar amplifier, May be used for
volume control or converted to Wah-Wah
by adding the module.
Pedal unit now only £5°13. (£5.2.6)
Complete kit for Wah-Wah pedal now only
£6-50. (£6.10.0)

All post free.

Send 15p (3/-) for our catalogue of com-
ponents, testmeters, musical electronics and
more details of the above items.

Caliers welcome.

WILSIC ELECTRONICS LIMITED

6 COPLEY ROAD, DONCASTER
YORKSHIRE

NEW 9TH EDITION

RADIO VALVE AND
TRANSISTOR DATA

Characteristics of 3,000 Valves and Cathode
Ray Tubes, 4,500 Transistors, Diodes, Recti-
+  fiers and Integrated Circuits

Compiled by A. M. Ball

75p Postage |10p

HI FI YEAR BOOK 1971
£l. Postage [0p.

ELECTRONICS POCKET BOOK
by J. P. Hawker/J. A. Reddihough.

£1-40. Postage 5p.

TAPE RECORDERS by H. W. Hellyer.
£2-25. Postage 8p.

TUNERS & AMPLIFIERS by John Earl.
£2-10. Postage 8p.

BEGINNER'S GUIDE TO RADIO by
Gordon J. King. £1. Postage 5p.

TRANSISTOR AUDIO & RADIO
CIRCUITS (Mullard) £1.50. Postage 5p.

TRANSISTOR MANUAL (G.E.C)

£1-05 Postage 8p.

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO,RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc, Types available: 6v, 9v, 2v,
t8v (single output) £2 each, P. & P. I5p.
v v; 6v + 6v; or 4iv + 4}v (two separate
outputs) £2.50 each. P, & P. I5p. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.
R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 3| Oliver Road, London, E.I7

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

1921 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.
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Gerry Brown . . .

Exsanguinated

There I lay, exchanging platitudes
with this bright young nurse, as 450
odd milligrams of my life-blood
trickled into some remote bottie.
Would-it, | wondered, be converted
direct to plasma, or perhaps help to
save some drunken driver's neck the
following week-end. As 1, some-
what mechanically, continued with
the conversation my mind entered a
reverie of ideas about this rather
wonderful stuff that we would all find
it so hard to do without.

" Blood is supposed to contain a fair
quantity of iron, 1 mused. Could it be
magnetic? Itis difficult to remember
ever having sufficient amounts of it
to experiment with and, in any case,
not being charged with the motive to
become a second “Dracula”, had
never really given such matters
another thought!

Nevertheless, it now occurred to
me that if, indeed, blood was mag-
netic (or perhaps, more likely,
magnetically susceptible), the possi-
bilities could be quite awe-inspiring.
For example, the earth’s magnetic
field might have some influence on
the flow of blood around our systems,
and what about the effect of stray
fields from transformers and the
like? The effect on the capillary
action of the smaller blood vessels
could be quite dramatic could’nt it?
Surely, I told myself, things were
getting out of all proportion.

Not to be deterred, | changed tack
slightly away from the gory path, and
began entertaining thoughts about
the chances of inducing currents in
the nervous system through similar
agencies. Do you think”, | butted
into the, now one-sided, conversation,
“that it would be a possibility to
influence the brain with magnetic
fields?”’. As you may imagine, the
nurse knew little more about what |
was talking about than I did, and she
replied in a hushed whisper, as
though to one demented, “*You've
nearly given your pint, I 'spect you'il
feel better after your tea 'n biscuits™.

Putting an optimistic face on the
situation and dropping back onto
my pillow, | lapsed into day dreaming
again. Electric currents can be
induced in copper wires, so why
shouldn’t the same apply to the
effects of magnetism on liquids.
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Subtle influence

if such really is the case this could
mean that, quite unbeknown to us,
magnetic fields might have some kind
of modulating influence upon certain
parts of the body and, who knows,
perhaps even modify our very
thoughts in certain subtle ways!

No, this was too much to accept in
one go; the loss of blood must
obviously be having its effect 1 con-
sidered, so decided to re-examine the
idea later and in the meantime put
up with the good-natured ministra-
tions of my N.B.T.S. attendant.

Two months later | was chatting
with an old friend of mine, a librarian,
about this rather crazy idea of mine
and, would you believe . .., he re-
ferred me to a paper written only a
couple of years or so ago about the
effect on reaction-time performance
by magnetic fields! The paper con-
cerned was pretty lengthy, so only the
main import of its discussion will be
given here.

Apparently, three individuals of the
medical profession, and all from the
Syracuse area of New York, have
discovered quite a profound relation-
ship between the difference in the
time taken to react to the appearance
of a light source with and without the
influence of a fairly weak (5 to 11
gauss) magnetic field. Initially, the
field, which was generated by a couple
of 14-5in diameter Helmholtz coils
placed near the head, was non-
oscillatory and showed no effect.

Later, instead of a d.c. current
being used to drive the coils, a low
frequency a.c. signal was employed.
Immediately, there appeared to be a
perceptible change in the rate of
response and, indeed, this was con-
firmed over some four groups of 50
subsequent trials. Every time the
field was present a distinct increase in
the reaction time occurred.

It is extremely difficult to know just
what to make of their findings. One
thing though is sure, never will I go
out again in a magnetic storm without
first donning my lead-lined crash hat!

By any other name

Only a matter of months ago 1 was
nattering about tomatoes showing
electrical reactions to the application
of heat to their skins! Well it seems
they are not the only ones among the
vegetable kingdom to ‘*‘blow their
cool” in this way! The latest addi-
tion to the ‘‘psychosensitive’’ list is
the *“veg” which one would have
thought held first place; it’s the rose.

This time it is the Russians who
have un-earthed the effect. 1t seems
that hundreds of experiments have
recently been performed at the
Moscow Agricultural Academy which
reveal that in addition to the rose
reacting to tactile (touch) stimuli, it
also displays a form of crude memory.
According to Pravda, the Communist
newspaper, the researches show that

rose bushes exhibit electrical activity
similar to nerve discharges observed
in man!

All this has yet to be demonstrated:
to me; perhaps we shall be hearing a
lot more of these findings in the not
too distant future though.

@
i

. S

So long

Wouldn't it be nice if we could
gain access to the methods (whatever
they may be) employed in man and
other animals for generating huge
time-constants? | mean if someone
says ‘““‘See you in an hour and a half”,
the chances are that, provided they
said where, you will see them.

Yes, I agree, we would probably
be using our watch, or maybe avail-
able clocks; who knows, we may even
be relying upon the position of the
sun in the sky. Assuming though
that none of these methods were
available, we would still feel fairly
confident that the time period could
be judged with a reasonable degree of
accuracy. How?

Well, **hunger-pains’ aside, no one
is by any means certain. It could
have an oscillatory principle I am
told, and someone has even sug-
gested a pulse coincidence basis.

Actually, in electronic practice,
this latter idea works well for generat-
ing long time-constants; perhaps you
would like to try it. Fig. 1 shows
the general arrangement. An AND
gate receives the outputs from two
astable pulse generators, the fre-
quencies of which are both very low
and slightly different; the gate thus
only returns an output when the
input pulses are coincident.

With the frequencies given, only
one pulse should appear at the output
of the ge‘e approximately every
hour! This can be used to set a
bistable or whatever application one
may have in mind.

Only one problem exists with this
kind of timer ... one has to wait
such a long time during the setting-up
periods to establish that the correct
frequencies exist!
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Acoustron 2-11
echo ranger and
computer
(above)

Seafarer depth
sounder (right)

Echo sounder
from Space Age
Electronics

Compact Auto Pilot from
Space Age Electronics

Wind direction and
speed indicator

=
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T 1s always interesting to note the developments in
I marine electronics during the past year at the
London International Boat Show. Last year in our
Boat Show report we noted that there were more firms
displaying electronic gear and a greater range of
instruments available; the same trend is repeated this
year.

The advantages of solid state electronics in marine
equipment were particularly evident from two new
equipments, these are: the Acoustron 2-11, forward
looking echo ranger and computer by Apollo Elec-
tronics Ltd., and a digital readout echo sounder by
Marine Electronics Ltd. These instruments use
integrated circuits to provide, compact design with
clear, unmistakable readout, low power consumption
and greater reliability than more conventional designs.

Acoustron 2-11 will no doubt interest almost every
owner of power craft of a reasonable size. This
computerised sonar uses two narrow transducer beams
to probe under and ahead of the boat. The resultant
echoes are used by computer circuitry to predict the
possibility of grounding and to give visual and audible
warning of impending danger. Warning time and
depth warning can be selected as can the memory time
to suit various coastlines and conditions.

LOW COST RADAR AND SONAR

Low cost is always an attraction when buying
equipment, particularly if it is well constructed and has
a good specification, This year has seen the first under
£500 radar for small boats from Electronic Laboratories
(Marine) Ltd.; the radar, called Seascan, is completely
housed in two units—the scanner transceiver and the
display unit. It has a working range from 25 yards to
16 nautical miles, which is covered in six switched
ranges. If this radar is as popular as the Seafarer
depth sounder from the same firm, and we think at the
price (£450) it will be, both yachtsmen and Electronic
Laboratories should be very pleased.

Space Age Electronics Ltd. are marketing what is
claimed to be the world’s most powerful small boat
echo sounder for £35, using neon readout, and an auto
pilot costing £99 that is claimed to be the world’s
cheapest pilot for small yachts and motor cruisers. .
This company is one to watch for future developments
and they have said that they should be showing some
interesting new instruments next year. Marine Elec-
tronics are marketing a neon echo sounder for £39 with
built-in depth warning; they also sell a meter type
sounder and the digital readowt unit mentioned
earlier.

WIND SPEED INDICATOR

New developments in equipment from Brookes and
Gatehouse consist of a simplified, lightweight wind
direction and speed indicator—Hengist and Horsa
model C—although primarily intended for the cruising
yachtsman, these models will no doubt appeal to the
racing man since they are lighter in weight, more simple to
use and the masthead unit will give slightly less windage.

From chatting to various stand holders, it is apparent
that most of the firms are engaged in development of
various new equipments and some, such as Baron
Instruments and Space Age Electronics, are hinting
strongly of exciting new projects next year. The added
competition from new firms that have launched marine
electronic equipment within the last few years, has
brought about a fast moving industry that is quality
and price conscious and that will have to be up to date
to survive,
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VISUAL!

PRACTICAL!

%

a new 4-way method of mastering

ELECTRDNICS

by doing — and — seeing

1 OWN and
HANDLE a
complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

BUILD

2 } and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 } READ and
. DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

Ri8
820

@ VALVE EXPERIMENTS
@ TRANSISTOR EXPERIMENTS
@ AMPLIFIERS

® OSCILLATORS

@ SIGNAL TRACER

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

. INCLUDING .

@ PHOTO ELECTRIC CIRCUIT .AC EXPERIMENTS

o COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER
@ ELECTRONIC SWITCH
@ SIMPLE TRANSMITTER

@ 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.
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

It will also enable anyone to understand how

— et A m— e w— — —

POST NOW I To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please |
f . send your free Brochure, without obligation, to: we do not employ representatives "
or
BROCHURE I NAME e e et BLOCK CAPS |
|
I or write if you prefer not to cut page l ADDRESS ...t PLEASE PE.3 !
_________ S
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Mail Orders: DRAYTON BASSETT, TAMWORTH, STAFFS

G. F. MILWARD ELECTRONIC COMPONENTS

Wholesale/Retail: 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

WIRE-ENDED TYPES NOTE: IT IS ESSENTIAL THAT REFERENCE NUMBER IS QUOTED WHEN ORDERING THESE CAPACITORS

REF. No. EF. N REF. No. REF. No. REF, No.

GIfil 20/450V 10p|HI/iI v 3p|H4/i 2074275V 8p|H7/2A  20/6-4V 4p|H7/i0 60715V 8p
GI/I3  40/50V 5p[H2/1  32/150V 5p|H4/13  400/50V 10p[H7/3  25/12V 4p|H7/IT  64/25V 8p
G2/5  10/6V ap|H2/2  64/2°5V 4p|H4/1a  500/4v 4p|H7/4  25/25V 8p|H7/I3  75/I5V 8p
G2/6  8/12V (REV) 4p|H2/6A 24/275V sp|H5;7  30/6V Ip[H7/4A  25/20V 8p|H7/14  100/4V 5p
G3/7  100/25V 10p(H2/8  32/150V 5p|H5/i1  400/64V 4p{H7/5  40/15V Bp|HB/2  2/50V Sp
G3/14 100180V 10p|H2/9A  2/150V 5p(H5/12  320/10V Sp|H/7/6  50/3V 3p|H8/3  3/50V 5p
G5/9_  B[8/450V 15p[H2/10A 16/32/350V 10p|H5/14  5/6V 3p|H7/6A 26/50V 8p|H8/6  B/50V Sp
G6/I3A 40/450V 10p|H2/11A 32/275V 8p|H6/6  200/3 3p|H7/7 50712V 8p|H8/TA I5/ISV 8p
HI/) 6V Ip|H3/7TA  500/12V 8p|H6/7  200/16V 8p|H7/7A  50/10V Sp|H8/10  2/75V 5p
HIf3 474V Ip|H3/8  750/12V 8p|H6/I3  500/3V p|HZ/8  50/15V Bp|H8/I1A 250/12V 8p
HIf4  6/6V 3p|H3/I0A 30/i0V) 3p|H7/1 1012V 4p|H7/9  60/12V 8p[HB/IS  100/25V 10p
HIj7  20/6V 3plH3/12  16/50 REV) tp|H7/2  20/i5V Sp

CAN TYPES

REF. No. REF. No. REF. No. REF. No. REF. No.

G2/i  6,000/30V 38p|G4/7  40/40/275V 8p|GS/7  100/400/300v  38p|G6/9  60/200/300V 25p|H2/i0  1,000/100V 38p
G2/5 1257200V (REV)  25p|G4/7TA  40/40/450V 13p|{G5/7A  45,000/12V 75p|G6/12A 1,000/1 25p{H3/4  1,000/50V 30p
G2/10  S0/50V 5p|G4/11  2,000/25V 15p[G6/i 12,000/15V 75p | H5/4 5/25V 8p|H3/6  2,500/9V 13p
G3/4  650/300V 38p{G4/12 150/30V 5p(G6/3  2,000/50V 38p|G6/14  400/275V I1Sp|H3/9  100/275V 10p
G3/9  100/200/250V 30p|G4/13  100/200/16/275V  30p|G6/3A  2,000/15V I1Sp|HI/5  2,000/18V 15p|H3/13  16/16/375V 10p
G3/10  40/20/10/350V 15p]G5/1”  8,000/70V 50p|G6/5  1,000/1,500/25V 3Bp|HI/6 1257200V 10p|H4/3 500/12V 8p
G3/I13A 2,000/30V 10p|G5/3  35,000/I5V 75p|G6/5A  1.600/80V 38p|HI/12  200/275V 10p|H4/9  500/6V 5p
G4/1 300/700/320V 38p|G5/4  39,000/10V 50p|G6/6  1,000/60V 30p|{H2/6  50/275V 8p|H4/11  75/400/16/275V  38p
G4/SA  60/350V 5p|GS/4A 5007100V 15p|G6/8  200/250V 15p[H2/9  16/16/450V 10p|HB/13  6,000/6V 20p
G4j6  60/200/275V 13p

TAG ENDS

REF. No. REF. No. REF. No. REF. No. REF, No.

GIj4 4150V 2p|GI/i2  40/450V 10p[G4/5 16300V 5p|G6/4  1,000/50V 30p|H3/5 2507150V 10p
GIj5  8[275V 5p|G2/4 40/300V 8p|G4/9  8/8/350V 10p(G6/7 100275V 10p|H4/2  250/25V 8p
G1/5A 32/350V 8p{G2/i3  100/50V 5p|G4/10  350/25V 10p|G6/12  1,000/12V 10p| H4/7A  32/32/275V 13p
GIj7  16/16/275V 10p|G4/3A 20025V 8p!G6/IA 3,000/15V i5p

PRINTED CIRCUIT, CAN TYPE

REF. No. REF. No. REF, No. REF. No. REF. No.

Gl/6  16/32/450V 10p[G3/i1  100/350V 13p!G5/i3  40/100/350V_ 13p|H3/9  100/275V 10p|H5/2  64/32/8/275V 10p
GI/BA 16/350V 5p|G3/12  100/200/16/16/300V 25p|G5/I3A 40/40/40/40/350v13p|H3/10  100/250V 10p|H5/8  32/32/275V 8p
GI/10 32275V 5p|G3/13 64/275V 10p|G6/11  40/350V 5plH3/13A 16/16/275V 8p|H5/9  100/100/150V 10p
Gi/14 16/275V 5p{G4/3° 250/150V 10p|G6/12  250/25V 10p{H4/4 400/6 (REV) 10p|H5/13  32/32/8/300V 10p
G2/10  100/100/350V 15p|G4/4 50/50/200V 10p|HI/I0A 10/10/350V 8p|H4/6  64/275V 10p|H5/9"  50/50/50/350V 15p
G2/12  100/150V 10p|G4/8  40/40/450V 10p!HI/I2 200/275V 10p|H4/7  32/32/350v 10p|H6/4 150150V 8p
G2/14  20/10/10/450V 10p[GS5/6  60/100/275V. VIp|HI/I3  250/150V 10p|H4/8  8/8/8/275V 13p|H8B/I1  250/25V 10p
G3/I  60/100/350V I15p|GS5/10 100/100/50/350V  i5p{H2/4  50/80/300V 10p|H4/10  10/10/425V 13p{H8/12  3,000/6V 15p
G3/6  100/250V 10p|GS5/11 100/200/25V. 10p|H2/6  50/27 Bp|H4/I3  400/250V 15p | HB/13A 100/200/25V 8p
G3/6A 50/50/350V 10p|GS/12 100/20/10/350/20/ 13p|H2/I1  32/32/250V 8p|H5/1°  150/200V 10p|H3/1T 1501200V 10p
G3/8A  100/25V, 100/12V 10p 50V H2/12  50/50/150V 8p

PRINTED CIRCUIT TYPE, WIRE LEADS

REF. No. EF, No. REF. No. REF. No. REF, No.

Gl/9  16/275V 8p|H3/i5  350/12V 8p|H6/5  150/25V 8p|H6/i4A 900/15V 10p|H8/4  5/iSV 5p
H2/7  10/25V 5p|H5/1”  150/30V 8p|H6/10  300/9V 5p|H7/12  65/I5V 8p|H8/8  20/5V 5p
H2/12A 350/12v 5p|H5/14A 1,100/10V 1ip|HE/IT  300/15V 8p|H7/I5  100/16 8p|H8/9 4015V 5p
H2/15  12:5/40v 8p

SINCLAIR AMPLIFIERS AND SPEAKERS.
All at 109, discount on list.

SPECIAL 50p PACKS. ORDE.R| 10 PACKS AND WE WILL INCLUDE Complete range in stock.

AN EXTRA ONE FREE !!

RESISTORS, 1/4 watt

TRANSISTORS

assorted 100 50p P.N.P. Untested but mainly VEROBOARD
Wire-wound | to 3 watt 20 50p O.K. X 50p  2lin x lin x 0'15in 6p 5in x 3in x 0-1Sin 28p 3}in x 3}in x 0-1in 24p
S v LS L o SRS Sl i
bSo n R x x 0 -
Multi-tapped 12 50p OCP 71 equivalent 5 50p  Sin x uin X 0-15in 105 3};: x u:: x0lin 2|: " o orhin 450
PAPER CONDENSERS Light-sensitive Diodes 10 50p  Spot Face Cutter 38p. Pin Insert Tool 48p, Terminal Pins (0-1 or 0-15) 36 for
TV types 50p (These glraduce up to Ima from light) 18p. Special Offer Pack consisting of 5 24in x lin boards and a Spot Face
Miniature 100 50p OC44 Mullard Ist grade 4 50p  Cutter—S0p.
ELECTROLYTIC CONDENSERS OC45 Mullard Boxed 4 50p
Suitable for Mains 2G378 Qutput, Marked 4 50p
Radio/TV 10 50p 2G37] Driver, Marked 4 50p RECORD PLAYER CARTRIDGES. Waell below normal prices!
Transistor types 20 50p ASY 22, Marked 5 50p G90 Magnetic Stereo Cartridges, Diamond Needle, 6mV output, £4, ACOS
POT?;#Y(ROE‘NP'E‘YP“) 15 50p IBJ“I)%; :ec(i?ers 4 50p G(P:O6$7,(1;P(r;3°/nlo'(scrys“'2: 75p.] SA(ZOhS GP‘ 9;-153 (Compatible, Crystal) £1.
ectifiers Al tereo, Crystal, Sapphire) £1:25. ACOS GP 93/1D (Stereo,
CONDENSERS 50p (1200V peak) 4 50p Crystal, Diamond) £1:63. ACOS Glp’ 94/I)(Sterec. Ceramic, Sapllahire() £I~§8.
MULLARD POLYESTER STC 3/4 Rectifiers 6 50p ACOS GP 94/I1D (Stereo, Ceramic, Diamond) £1-88, ACOS GP 95/1 (Stereo,
SlEV%Q%ICA igp %&DEES (OA 81 & 0A 91) 40 50p  Crystal with two L.P./Stereo needles) £1:25,
, P o
WIRE.-WOUND 3-Watt Solid Core. Insulated 100yds. 50p
SLIDERS 50p Stranded ditto 50yds. 50p TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with
VOLUME CONTROLS. SOLAR CELLS. raverse polarity protection. 8 watt type with reflector, suitable for tents
NG:'ssorA‘:l% OSE, D] 50p Large Setenium 2 ;gp ;lc}, EJ;P P:'“"fsl zcklu;g 25p. 15 ;va(t typihbatge% ﬂ“i;“ !orzgaravalns (g.
. Mixe mal P ostage/Packing 25p. watt type, batten with switch. in x 2in x _lin £8,
lengtah/type o (6 cells )wiH power a Micromatic :Zs;argglrs%ckinz 25p. THESE CAN BE SENT ON APPROVAL AGAINST FULL
. i 50p radio, .
10 b3 CEeTs o
LA P emi Air-space yds. P
1B'A 100 30p CRYSTAL TAPE RECORDER MULLARD POLYESTER CONDENSERS )
METAL SPEAKER GRILLES MIKES 0p 1,000pf, 1,200pf, 1,500pf, 1,800pf, 2,200pf, 15p per dozen (all 400V working).
Tin. x 3%in. 6 50p RYSTAL EARPIECES 0-15uf, 0-22uf, 0-27uf, 30p per dozen (all 160V working). 25% discount for lots
EARPIECES, Magnetic R 2 sop ©°f 1000l any one cype.
REHE ¢ 3P TRANSISTORISED Signal
2-5mm Plug 4 So0p Injector 50p ?ES‘:S*TORS - : . h . I 4 q
. i and 4 watt. ost values in stock. per b p per dozen of any one
T v 4 30p TRANSISTORISED Signal s0p value.  WIRE WOUND MAINS DROPPERS. Hundreds of values {rom 0:7 ohm
TERS s0p TRANSISTORISED CAR REV. upwards. | watt to 50 watts. A !arge percentage ol.these are multi-tapped
VEROBOARD. TRIAL PACK COUNTER KIT (Needs Ima droppers for radio/television. Owing to the huge variety these can only be
5 BOARDS + CUTTER 50p  meter as indicator) " sop offered “assorted™ at 50p per dozen.

MULLARD *UNILEX’ AMPLIFIERS
In our opinion these units are the best value for money ever offered. A complete
stereo unit consisting of Control unit, Pre.amplifier, Two Main Amplifiers and
Power Pack complete the ready !gll'sugsTNO extra components to buy—yours

for £15. (Normal retail price is

GARRARD SP 25 UNITS also offered at a discount.

Postage SOp.

Qur price only £12:50,

TRANSISTOR RADIOS

Once again we have a supply of these excellent radios which offer superbquality
They are packed in a colourful presentation

sound and excellent sensitivity.

box complete with battery, earpiece and carrying case.

Each one is guarant:

eed.

Zou would expect to pay at least £5—but our price due to bulk purchase is only

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
Large range in stock, 75p per 100 of any one value. 15p per dozen.

RECORDING TAPE BARGAIN! Tha very best British Made low-noise
high-quality Tape! 5in Standard 18p. Long-play 45p. 53in Standard 45p.
Long-play 60p. 7in Standard 60p. Lonx-plar‘ 82p. We are getting a fantastic
number of repeat orders for this tape. Might we suggest that you order now
whilst we still have a good stock at these low prices?

£5 WORTH OF COMPONENTS FREE 111!
Thinking of learning anotHer language? If so apply to us for details of
LINGUAPHONE courses. We will GIVE you £5 worth of components of your

selection quite free of charge when you purchase a course []

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs.

Postage (minimum) per order 10p.
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

Shipwreck

Sir—1I recently finished making your
game ‘‘Operation Seasearch” and 1
am writing to point out a defect in
the circuit given for this game in your
December 1970 edition. 1 feel that
this should be pointed out to other
readers who may be considering
building the game. This defect will
not usually cause difficulty but it may
in certain circumstances as explained
below.

This difficulty is as follows. With
reference to the enclosed diagram,
Fig. 1, it can be seen that if the
“Raider” is at say, Aa, and the
“Supply Ship” at Ba, current can
pass to S5 when it is in position “A4”’
or “B”. If 86 is in position “a”’,
current will be passed to S2a and
thus to LP1 when S9 is depressed.
Thus S5 can be in position “B” and
on depressing S9 LP1 will glow
showing that the raider has been
detected, when in fact it hasn’t.
This situation can occur in a number

of positions.
D. W. Guest,
St. Helens,
Lancs.

Fig. 1

Practical Electronics March 197}

Mr. Guest is quite right; this is a
point that was omitted in the original
article. The condition occurs when
either searching ship is in line with the
*“Raider’’ along one axis and also in line
with the “Supply Ship’’ along the other
axis. Overcoming the condition can
be done quite simply by inserting a
second pole of each push button where
indicated. This was not done in the
prototype on the grounds of economy,
as a second pole was needed in the later
“Submarine Game'’, and three pole
push buttons come a bit expensive!

Actually, in the game situation the
phenomenon is not so drastic as it
might appear. Firstly, the chances of
the right conditions arising in any one
game move are approximately 70 to |
against. (Suffice to say that in in-
numerable games, it has occurred only
two or three times.) Secondly, since
both players take turns to control the
“Raider’’, the chances against each
player are exactly equal.

On the few occasions that the
situation has arisen, we have attributed
the discovery of the *‘Raider’s’’ position
to an accidental sighting by long-range
aircraft, which satisfied our sense of the
proprietry of things—it gave the
searcher another “fix"* on the
“Raider’s’’ position just as he has in
variations 3 and 6, page 989.— D.R.D.

Economic domper

Sir—May I congratulate you on the
series of articles currently running on
using logic i.c’s; they are very useful
to me. Also, the “Digital Clock™ is a
very useful design but, as is very often
the case, the difficulty in obtaining
parts (Nixie tubes in this case) at the
right price, tends to put a damper on
one’s enthusiasm.

After several enquiries and visits to
shops I may be able to satisfy my
requirements, given several more
weeks. Of course, I know it is
possible to get anything if your are
prepared to pay top prices, but I
begrudge doing this when I know
that someone must be selling the
equivalent article much cheaper.

Referring to Gerry Brown’s brake
fluid level detector (On The Fringe,
November 1970 issue), I had the same
idea myself a few months ago but on
trying it out I found that as soon as
the fluid was shaken up a thin film of
fluid adhered to the insulated cap,

thus permanently shorting the probe,
see Fig. 1 (below).
Did Mr. Brown have this trouble or
was it just a theoretical circuit?
John Westmoreland,

Bispham,
To detector Blackpool.
f—j Insulated

Fig. I

Fuzz thump

Sir—Reference to the “Fuzz Circuit”
included in [Ingenuity Unlimited,
December 1970 issue. Having con-
structed this circuit, I found as have
probably many of your readers, that
1t needs quite a considerable clout, on
even the lowest guitar string (open E)
to set off the trigger circuit, once it is
stable, and it has zero response to the
top £ and B strings at standard
tuning. .

Modifying the circuit by wiring
resistor R1 (1M Q) directly between
the base and collector of TR1 and
changing the value of C5 to 10xF 10V

working should cure the above
problems.

B. K. Cox,

Wellingborough,

Northants.

— DECIMAL CURRENCY —

AND P.E.

Readers throughout the world are
probably aware that British currency
is being decimalised with effect from
February I5, 1971. The following notes
are issued for their guidance when
writing to Practical Electronics.

I. Cheques and postal orders should
show amounts payable in decimal
currency. Leaflets are available at all
branches of British Banks.

2. Readers’chequesand postal orders
written in £ s d will not be accepted by
the publishers of Practical Electronics
after February [5, 1971.

3. Handwritten cheques of more
than £1 which include new pence,
should use a hyphen in place of the
decimal point (e.g. £7-80, £30-06).

4. Postage rates in the U.K. on and
after February 15 will be 24p second
class and 3p first class for up to 4 ounces.
Old £ s d stamps used on and after this
date must be at the new rate of 6d
second class, 7d first class for up to 4
ounces. Readers requiring a reply to
correspondence are asked to use the
correct postage rate on s.a.e.
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Sinclair Project 60

tin

Sinclair Project 60 presents high
fidelity in such a way that it meets every
requirement of performance, design,
quality and value and now that the re-
markable phase lock loop stereo FM
tuner is available, it becomes the most
versatile of high fidelity systems. With
Project 60, it is possible to start with a

Project 60

Simnc—l=ir—|

1
'

Pt

modest mono record reproducer and
expand it to a sophisticated stereophonic
radio and.record reproducing system of
fantastically good quahty to hold its own
with any other equipment, no matter how
expensive. Project 60 is a unique high
fidelity module system where compactness
and ease of assembly are combined with

System The Units to use together with Costof Units

A Simple battery Z.30 Crystal P.U., 12V battery 89/6
record player volume control (£4.47%)

B Mains poweredrecord  Z.30, PZ.6 Crystal or ceramic P.U. £9.9.0
player volume control etc. (£9.45)

C 20420W.R.M.S.stereo 2 x Z.30s, Stereo 60, Crystai. ceramic or mag. £23.18.0
amplifier for most needs PZ.5 P.U., most dynamic (£23.90)

speakers, F.M. tuner etc.

D 204-20W.R.M.S.stereo 2x Z.30s, Stereo 60, High quality ceramic or £26.18.0
amplifier with high PZ.6 magnetic P.U., F.M. Tuner, (£26.90)
performance spkrs. Tape Deck, etc.

E 40440W.R.M.S.de- 2xZ.50s, Stereo 60 As for D £32.17.6
luxe stereo amplifier PZ.8, mains trsfrmr (£32.87%)

F Outdoor P.A.system Z.50 Mic., up to 4 P.A. speakers £5.9.6

controls, etc. (£5.47%)

G Indoor P.A. Z.50,PZ.8, mains Mic., guitar, speakers, etc.. £17.8.6

transformer controls (£17.42%)

H Highpassandlowpass A.F.U. C.DorE £5.19.6
filters (£5.973)

J Radio Stereo F.M. Tuner C.DorE £25.0.0

250

the world’s most advanced high fidelity modules

circuitry that is far in advance of any other
manufacturer in the world. Thus it ts
extraordinarily easy to assemble any
combination of modules using nothing
more complicated than the simplest
of tools, and you certainly do not have
to be experienced to build with complete
confidence. The 48 page manual free
with Project 60 eguipment makes every-
thing easy and you can house vyour
assembly in an existing cabinet. motor
plinth, free standing cabinet or virtually
any arrangement you wish. Once you
have completed your assembly you will
have superlatively good equipment to
give you years of service and enjoyment.
You will have obtained superb value for
money because Project 60 1sthe bestselling
modular system 1n Europe and canthere-
fore be produced at extremely competitive
prices and with excellent guality control.

Sinclair Radionics Ltd.. London Road. St. Ives,

Huntungdonshire PE17 4HJ.
Tel St.ives (04806) 4311

— g [ — ||
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2.30 & Z2.50
power amplifiers

The Z.30 and Z.50 are of advanced design
using silicon epitaxial planar transistors to
achieve unsurpassed standards of performance.
Total harmonic distortion 1s an incredibly low
002% at full output and all lower outputs.
Whether you use Z.30 or Z.60 amplifiers in your
Project 60 system will depend on personal
preference, but they are the same size and may
be used with other units in the Project 60
range equally well,

SPECIFICATIONS (Z.50 units are inter-
changeable with Z.30s in all applications).
Power Qutputs

Z.30 15 watts R.M S into 8 ohms using 35 volts:
20 watts R M 5, 1nto 3 ehms using 30 volts.

Z.50 40 watts R.M S.into 3 ohms using 40 volts:
30 watts R M.S. into 8 ohms, using 50 volts
Frequency response: 3010 300,000 Hz+1dB
Distortion: 0 02% into 8 ohms

Signal to noise ratio: better than 70dB un-
weighted.

Input sensitivity: 2560mV into 100 Kohms.

For speakers from 3 to 15 ohms impedance.
Size33x2ix$1n

Z.30

Built, tested and guaranteed with circuns and
nstructions manual 89/6 (5447%)
2.50

Built, tested and guarameed with circuils and

instructions manual 1 09/6 ( f 5_47%)

Power Supply Units

Designed specially for use with the Project
60 system of your choice.

lllustration shows PZ 5 to left and PZ.8 (foruse
with Z.60s) to the nght. Use PZ.5 for normal
Z.30 assemblies and PZ.6 where a stablised
supply s essential.

PZ-5 30 volts unstabilised £4.19.6 (£4.97%)

PZ-6 35 volits stabilised £7.19.6 (£7.97%)

PZ-845 volts stabilised

{less mains transformer) £8.19.6 (£5.974)

PZ-8 marns transformer £6.19.6 (£5.97%)

Guarantee

If wnthin 3 months of purchasing Project 60
modules directly from us, you are dissatished with
them, we will refund your money at once. Fach
module is guaranteed to work perfectly and should
any defect arise in normal use we will service 1t at
once and without any cost to you whatsoever
provided that it is returned to us withun 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 atcost
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Stereo 60
pre-amp/control unit

Designed for the Project 60 range but suitable
for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are
used throughout, achieving a really high
signal-to-noise ratio and excellent tracking
between channels. Input selection 1s by means
of push buttons and accurate equalisation 1s
provided for all the.usual inputs.

SPECIFICATIONS

Input sensitivities: Radio-up to 3mV. Mag. p.u.
3mV:correctto R,LA.A. curve + 1dB:20to 25,000 Hz.
Ceramic p.u.—up to 3mV: Aux—up to 3mV.

Qutput: 250mV.

Signal-to-noise ratio: better than 70dB.
Channel matching: within 1dB.

Tone controls: TREBLE + 15 to —15dB at
10KHz. BASS + 15to—15dB at 100Hz.

Front panel: brushed aluminium with black knobs.
and controls.

Size: 8k x13x4ins.

Built, tested

and guaranteed. £9.19.6 (6997%)
Active Filter Unit
&

Trae

¥ »ﬁ
lﬁﬁf)*")

For use between Stereo 60 unit and two Z.30s
or Z.50s, and is easily mounted. It is unique in
that the cut-off frequencies are continu-
ously variable, and as attenuation in the
rejected band is rapid (12dB/octave), there is
less loss of the wanted signal than has
previously been possible. Amplitude and
phase distortion are negligible. The AF.U. 1s
suitable for use with any other amplifier system.
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) variable from 28k Hz to
5kHz. L.F cut-off (-3dB) variable from 25Hz
to 100Hz. Distortion at 1kHz (35V. supply)
0.029% at rated output.

Built, tested

£5.19.6

and guaraniged

(£5.97%)

Stereo FM Tuner

firstin the world to use the

phase lock loop principle

Before production of this tuner, the phase lock
loop principle was used for receiving signals
from space craft because of its vastly improved
signal to noise ratio over other systems. Now,
for the first time, thé principle has been
apphed to an FM tuner with fantastically good
results. Other original features include varicap
diode tuning, prninted circuit coils, an 1.C. in the
specially designed stereo decoder and squelch
crcuit for silent tuning between stations.
Sensitivity issuch that good reception be-
comes possible i1n difficult areas. Foreign
stations can be tuned In suitable conditions
and often a few inches of wire are enough
for an aenal. In termsof a high fidehty 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 ighting up as the
stereo signal is tuned tn. This tuner can also be
used to advantage with any other high fidelty
system,

SPECIFICATIONS:

Number of transistors: 16 plus 20in I.C.

Tuningrange: 87.5t0 108 MHz.

Captureratio: 1.6dB

Sensitivity: 24V for 30dB quieting: 7V for full
limiting.

Squelch level: 20uV.

A.F.C.range: 200 KHz

Signal to noise ratio: >65dB

Audio frequency response: 10Hz—15KHz
(£1dB)

Total harmonic distortion: 0.15% for 30%
modulation

Stereo decoder operating level: 2,V

. Pilot tone suppression: 30dB

Cross talk: 40dB

I.F. frequency: 10.7 MHz

Output voitage: 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

Price: £25 built and tested. Post free

To: SINCLAIR RADIONICS LTD LONDON ROAD ST.

Please send

for which | enclose cash/cheque/money order.

IVES HUNTINGDONSHIRE PE17 4HJ

Name

Address

PE371
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Sinclair IC10/Q16/Micromatic

The world’s most advanced high
fidelity amplifier

This is the world’s first monolithic integrated
circuit high fidelity power amplifier and pre-
amplifier. The circuit itself is a chip of silicon
only a twentieth of an inch square by one
hundredth of an inch thick. having 5 watts
RMS output (10 watts peak). It contains 13
transistors (including two power types), 2
diodes. 1 zener diode and 18 resistors, and is
encapsulated in a solid plastic package which
holds the metal heat sink and connecting pins.
This exciting device is more rugged and has
considerable performance advantages. in-
cluding complete freedom from thermal
runaway and a very low level of distortion.
The 1C10 is primarily intended as a full
performance high fidelity power and pre-
amplifier, for which application it only
requires the addition of such components as
tone and volume controls and a battery or
mains power supply. It may also be used in
other applications ncluding car radios,
electronic organs, servo amplifiers (it is dc
coupled throughout) etc.

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 temperature. There 1s generous
negative feedback round both sections and
the amplifier is completely free from crossover
distortion at all supply voltages. making
battery operation eminently satisfactory.
Each IC10 is sold with a comprehensive
manual giving circuit and wiring diagrams for
a large number of applications in addition to
high fidelity. These include oscillators, etc.
The pre-amp section can be used as an RF or
IF, amplifier without any additional transistors.
Specifications:

Output: 10 watts peak, 5 watts RMS continuous.
Frequency response : 5Hz to 100kHz 1 + dB.

Total harmonic distortion : Less than 1% at full
output.

Load impedance: 3to 15 ohms.

Power gain: 110 dB (100,000,000,000 times)
total.

Supply voltage: 8 to 18 volts. (A Sinclar power
unit, PZ.7 1s available for mains operation).

Size: 1 x 0.4 x 0.2 in. plus heat sink and tags.
Sensitivity 5 mV.
input impedance:
2.5 Mohms.

Price (with manual)' 59/8 (£2 974) post free.

Adjustable externally up to

Q16

High fidelity loudspeaker

The Q16 employs the well proven acoustic
principles specially developed by Sinclar in
which a special driver assembly is meticulously
matched to the characteristics of the uniquely
designed cabinet. In reviewing this exclusive
Sinclair design, technical journals have justly
compared the Q16 with much more expensive
loudspeakers. Its shape enables the Q16 to be
positioned and matched to its environment to
much better effect than is the case with
conventionally styled enclosures. A solid teak
surround with a special all-over ceilular foam
front is used as much for appearance as its
ability to pass all audio frequencies.

This elegantly designed shelf mounting
speaker brings genuine high fidelity within
reach of every music lover.

Specifications:

Construction : Special sealed seamless sound or
pressure chamber with internal baffle.

Loading : up to 14 walts TMS.

lnput impedance : 8 ohms.

Frequency response: From 60 to 16,000 Hz.
confirmed by independently plotted B and K curve.
Driver unit: Special high compliance umit having
massive teramic magnet of 11,000 gauss, alumimum
speech coill and a special cone suspension for
excellent transient response.

Size and styling: 9% in square on face x 43 in. deep
with neat pedestal base. Black all-over cellular foam
front with natural solid teak surround.

Price £8.19.6. (£8.971).

To: SINCLAIR RADIONICS LTD LONOON ROAO ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send

for wﬁéh | enclose cash/cheql;]monéy order.

Name

Aqgress )
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Britain's smallest radio

Considerably smaller than an ordinary box of
matches. this is a multi-stage AM receiver
prilliantly designed to provide remarkable
standards of selectivity. power and quality for
its size. Powerful AGC counteracts fading
from distant stations: bandspread at higher
frequencies makes reception of Radio 1 easy.
The plug-in magnetic earpiece provided
matches the Micromatic’s output to give
wonderful standards of reproduction. Every-
thing including the special ferrite rod aerial and
batteries 1s contained within the minute and
attractively designed case. Whether you build
a Micromatic kit or buy this amazing receiver
ready built and tested, you will find it as easy
to take with you as your wrist watch, and

dependable under the severest listening
conditions.
Specifications:

Size: 36 x 33 x 13 mm (14/s x 13/40 x § in.)
Weight : including batteries. 28.4 gm (1 oz.).
Case: Black plastic with anodised alumimum front
panel and spun alumimum dial.

Tuning: medium wave band with bandspread at
higher frequencies, (550 to 1.600 Hz).

Earpiece : Magnetic type.

On/off switching: By insering and withdrawing
earpiece plug.

Kit 1n pack with earpiece, case, instructions and
solder 89/6 (£2.474).

Ready built, tested and guaranteed, with earpiece
59/6 (£2.974).

Two Mallory Mercury betieries type RM6E75
required. From radio shops, chemists, efrc.

Sinclair Radionics Ltd.. London Road
St. Ives, Huntingdonshire PE17 4HJ.
Tel: St. lves (046 06) 4311

sirncl=ir-
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SUUND H  International

Exhibition of equipment for the industrial & entertainment fields

CAMDEN TOWN HALL (opposite St. Pancras Station) LONDON

MARCH 16-19 1971 @ 1000 HRS-1800 HRS DAILY (Final day 1000 hrs-1700 hrs)

Late night opening Wednesday to 20.00 hrs.

Admission free by trade card or by ticket from:
The Association of Public Address Engineers,
394 Northolt Road, South Harrow, Middlesex, HA2 8EY.

Telephone : 01-864 3405/6

YUKAWN

SRR OsEorEssionar TEN
ESE airaryimng GREY HAMMER
Get %// p BLACK WRINKLE
(C'RACK’Lf/ finishes

Yukan Aerosol spraykit contains 453 fine quality, durable easy instant Other Yukan Air

spray. No stove baking required. Hammers available in grey, blue, Drying Aerosols
Madern Eggshell Black Wrinkle (Crackle) all at 85p at our | 4533 at 500

counter or 90p , carriage paid, per push-button self-spray can. Also ;:(','u::’

Durabte, heat and water resistant Black Maut finish ( 3399 self-spray Zine Chromate

cans only) 750 carriage paid Clear Lacquer

SPECIAL OFFEK - | can plus optional transferable snap-on trigger handle | metattics: Grey, Btue,

(value 250) for 96p , carriage paid. Chotce of 13 self-spray plain colours

and primer (Motor car quality) also available

Please enclose cheque or crossed P.O. for total amount direct to

. -
oepT: K2 YUKAN, 3072, EDGWARE ROAD, LONDON,W2 mu%
WesupplymanyGovernment Departments, Municipal Authorities, Institutes 'Po =
and Leading Industrial Organisations —We can supply you too.
Open all day Saturday. Closed Thursday afternoons.

The most accurate
pocket size

CALCULATOR

in the world

The 66inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send £4-25 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. K2)
54 Dundonald Road, London, S.W.19

Practical Electronics  Muarch 1971
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You should read the
Goodmans
High Fidelity Manuals

Goodmans High Fidelity Manuals are of vital interest to
you, and contain constructive and informative articles on
all aspects of High Fidelity sound

One manual contains specifications, descriptions and

tull colour illustrations of the entire current range of
loudspeaker cabinets, systems, amplifiers and F.M. tuners
The construction manual contains the information

needed by those enthusiasts who prefer to make their own
High Fidelity or musicat instrument loudspeaker systems.

These manuais are available tree trom

Goodmans Loudspeakers Limited
Axiom Works Lancelot Road Wembley Middx, Tel: 01-902 1200

-
Please send me.

l Full cofour manus! O l
l Construction manual [} (7ick a3 required)
l Name I

Address . . o P.E3 I




S O HENRY'S :22 INTEGRATED GIRCUITS [Jesitiihe
A REW TrPES NEW FRICES cosT UITS HOOANTITIES FROM STOCK.
SEND FOR FREE COPY TODAY g
IN404  22p|BAYIE 170[BYI00 15p] WE OFFER FROM STOCK AN EXCLUSIVE RANGE AR — 15pJAFIIS
Nese i7p[acior 12p(Bvi2e  15)JOF BRAND NEW CERAMIC FULL SPECIFICATION 25"+ 20p 25"+ 200
2N706 ,og BCI09  12p|BY182 aspjLOW COST TTL 7400 RANGE OF INTEGRATED 100 + 17p 100 + 17p
%n;g«m 12p gg:n 25p gglo ;gp CIRCUITS
0 215p 14  35p 1 P Pare Price Price Pri Pri
2N113) 30p|BCIIS 32p|BYZI2 JOpfNo. Description 1-49  50-99 IOOce SOrOIf{\-e AF”f?1ullard R AF“fz1ullau'd 2%p
2NI1132 310p(BCII6 40p|BYZI3 25p§7400 Quad 2—Input Nand Gate .. 25p  20p 18p  15p 25 + 20p 25 + 20p
2N1302 20p|BCHI6A 45pf3YZ(5 £1-0087401 Quad 2—Input Nand Gate Open Collector... 25p  20p 18p 15p 100 + 17p 100 + 17p
2N1303 212p|BCIIB P|GETI102 30p 7402 Quad 2—Input Positive Nor Gate ... .. 285p 20p 18p 15p
%::gg; gp gg:;z ggp 85;;;& :gp 7404 HEX Inverter .. @ ... 15p 20p 18p 15p
U P PR7405 HEX Inverter ith pen ollector 15 20 t 15
2NI306 25p|BC135  30p|GETBB2 25p§7410 Triple 3-Input Nand Gate .. 23 200 |== 15pf2N3085 73pf2N2819 Be
2N1307 25p|BC136  35p|MATI00 25p§7430 Single B-Input Nand Gace . © L 28p 20p  18p  I5pf] Gullard lISw s
2N1308 30p|BCI37 40p|MATIOl 30p #7440 Dual 4-Inpuc Buffer Gate D 25p  20p  igp  Ispfl Sisen Power o 8D
2N1309 25p|BC138  40p|MATI20 2Sp§7441 BCD To Decimal Decoder and NIX Priver . £1:00 90p  80p  75p R EER Lookieae
2N1613 22p|BC147  17p|MATI21 30pR7442 BCD To Decimal Decode (TTL) £100 %p 80p 75p + 55 +p
2NI711 25p|BC148  12p[MJ2801 £1.37 87450 Dual 2-Input And/Or/Not Gate—Expandable 15p  20p 18p  I5p
2N2147 75p{BCI49 20p|MJ2901 £2-2587453 Single 8-Input And/Or/Not Ga(e—Expamdable 15p 20p 18p 15p BFY90 65pf2N2646 504
2N2160 65p|BCI54 37p|MJE370 97pB7460 Dual 4-lnput—Expandable .. 15p  20p 18p 15p 1000MC/S 4 Motorola 4
2N2218 0p{BCIS7  20p|MJE520 87pf7470 Single JK Flip Flop—Edge Truzgered .. 40p I5p 30p 15p 25 + 60p Unijunction
2N2219 32p|BCI58  1T7p|MIE2955 7472 Single Master Slave IK Flip Flop . p 40p I5p 30p 15p 100 + 52p 25 + 44p
2N2222 30p|BCI59  20p £1-3787473 Dual Master Slave 1K Fllp Flop .. 45p  40p 15p  30p 500 1 48 100 + 37p
2N2222A 37p|BC177  25p[MIE30SS 87p§7474 Dual D Flip Flop - ... 45p  40p  335p  30p b 500 + 33p
2N2369 20p|BC178  25p|MPFI02 42p 07475 Quad Bistable Latch . .. 50p 45p  40p  35p
2N2484 3I5p{BCI79 27p|MPFI03 35p 07476 Dual Master Slave Flip Flop With Preset ... 50p 45p 40p 35p
IN2646 50p[BCY30 25p|MPFI04 37p7483 Four Bit Binary Counter - .. €100 90p 8op 75pJAFI39 30p] AF 186 40p
2N2904 30p[BCY3l 30p|MPFIOS 40pf7490 BCD Decade Counter . . £1:00 90p 80p 75p [} Siemens V.HF. § 'Myljard V.H.F.
2N2904A 32p|BCY32  50p|NKT213 25p017492 Divide by 12. 4 Bit Binary Counter £100 90p 80p 75p 25 + 25p 25 + 35p
2N2905 37p|BCY33  25p|NKT214 (5p07493 Divide by 6. 4 Bit Binary Counter ... £100 9p 80p 75p 100 + 22p 100 + 30p
2N2906 30p|BCY34 30p|NKT216 37pQ7494 Dual Entry 4 Bic Shift Register . - £1:00 90p  80p  75p 500 + 19p 500+ 25p
2N2906A ]1p BCY38 40p|NKT217 40p§7495 4 Bic Up Down Shife Register ... £1-00 90p 80p 75p
BCY39 60p|NKT277 20p #7496 5 Bic Shife Register .. £1-00 90p 8op  75p
1N2926 up BCY40 50p|NKT403 75pfll Data availoble for above series in booklet rorm price 10p. Larger quantity prices, FOCI70 25plavzis
2N3011 25p|BCY4l  I5p|NKT404 62pMExtn. 4. Dual inline 14-pin Sockets 30p each. 16-pin 35p each. 25 + 121 23p
2N 3053 u‘: SCYu |5p 8A5 ?Op 100 + ”: Mull;gdfqolpoov
IN30S4 50p|BCY43  2p|OAY  A5P TRIACS GENERAL ELECTRIC R.C.A. INTEGRATED 500 + 150§ 100 + (7p
2N3055 75p[BCYS: P p
p ) CIRCUITS—LINEAR TYPES [ e 500 4 I5p
2N3525 £1-10|BCY59  25ptOA47 10p P.l. Cur- {All stud mounting)
2N3702  12p|BCY70  20p|{OA70  10p Volts rent |-49 50+ 100+ 500+ [fEA3005 £120  CA3035 £1'25 QOCITI | LT R ———
2N3703 12p|BCY7I  30p1OA73  10pf5CIsA 100 3A 90p 75p 65p  60p[fCA30IL 73p CA3036  90p 25 + 27p =
2N3704 17p|BCY72  15p|OA79  10p[SC35B 200 3A 95p 80p 70p  65pfSA0I2  90p CA3039  85p 100 +22p {BC107, BCI08
2N3705 I5p|BCY78  30p|OA81  10pSCISD 400 3A £1.00 85p 75p  70p QCA30IS L1110 CAZ0A| £110 N oy | BC109 |
2N3707 15p|BCY79 30p{OABS  12p[ISC40A 100 6A £1:00 85p 75p  70p [JCA30!4 £1°45  CA042 £1:10 5w ™ L.T.T. Planars
2N3709 12p|BCZI0 35p|OA%  10pflSC40B 200 6A £120 £1-00 85p  80pCA0IB LI'10 CA043 £1-40 FBTILT S0P 25+ 1p
2N3710 12p|BCZ11  40p|OA9) Tpl5C40D 400 6A £125 £1-10 £1-00 90pJCA3020 £125  CA3044 £125 e pie] 100 + 10p
2N3Bl9 15p|BDII2  50p|OA95  7plSC4SA 100 10A £125 £1-10 £100 90p [l CA3021 £1:35  CA3045 £125 amp Plase 300 + 8p
2N3820 #0p|BDI2] 65p(OA200 7pJSC45B 200 10A £135 £120 £1-10 £1-00fCAI022 £130  CAl04e  85p 8 X 3 UEsD < (3
2N4058 17p|BD123  80p|OA202 10pfSC45D 400 10A £150 £1.35 £120 £1 (0f CA023 £125  CAJ048 £223 w kD
2IN4061 I5p|BD124 62p]OCI6  50pSCSOA 100 I5A £1-65 £1:50 £1-35 £120FCA3026 £1:00  CA305) £135
2N5457 35p(BDI25  50pJOC20  97plSCS0B 200 15A £1-75 £1-60 £1-45 £1-30fCA3020A £1:20 Application notesf g o4 25p] OCP7I 97p
INS458 37p|BDI31  75p]OC22  50pf5C50D 400 15A £200 £175 £1-60 £1-40 10p for each type 5GS Mutlard Photo
2N5459 S0p|BDI32  85p|OC23  6OpfSC40E 500 6A £1-50 £1-25 £1:10 £1-00 25 + 20p 25 + 85p
25301 50p|BDIS3  62p|OC24  60pWSC4SE 500 (0A £175 £1-50 £135 £1-25§ INTEGRATED CIRCUITS 100 ¥ 17p 100 + 80p
25302 50p|BDIS6  57p|OC25  37TpfISCS0E 500 I5A £225 £2.00 £1-75 £1-55QPA246 5 Wact ... £2:65 500 + I5p 500 + 75p
25303 60p|BDYIO £125|0C26  25p [ DIAC ST2 20p TAA263 Mullard ..
25304 75p|BDYI1 £162/OC28  62pfiaorger Quontity Prices on Application. Ext. 4. JTADI00 Mullard ...
40250 50pBOYI7 u»sg 88: 62p LAC?;'? mullirdl... [— o OCI,? ur 62p
DY 18 £17 0. otorola Py Mullard Power
AR :';3: BOYI9 £1.97|OC3  &2p SILICON RECTIFIERS UL900  Fairchild SILICON Diodes 100 + 50p
AAY30 10p|BDY6! £125]OC41  25pflI AMP MINIATURE WIRE ENDED JUL9I4 Fairchild 25 + 8p 25 + 55p
AAY42 15p|BDY62 £1.00 |OC42 30p PLASTIC RECTIFIERS UL923  Fairchild 100 + 6p 100 + 50p
AAZI3 12p|BFII5 25p; OC43 40p 50 100 500 1000 LA709C Fairchild 500 + Sp 500 + 42p
AAZI7 10p|BFIS2  30p|OC44 17p PILV. 1-49 + + + + [ MC1304 Motorola
ACI107 37p|BFIS4  40p]OCA4S  15p §IN400! 50 8p 7p 6p S5p 4p
ACI26 25p :;:gg :gp gg? :}n :N:OO% {00 9p 8p Ip Sip 4ip ZENER DIODES OC4%1 tard 30p] OC7;‘1 . 15p
ACI27 1§ P p | IN400 00 10p 9 T7ip 6p 5P o o ullar. u
ACI28 1sp|BFie7  25p|OC72  25pfliN400s 400 10p 9p 8p 7n  6p NIOM/W IR | L WATT 5% 25 + 25p 25+ 12p
ACI76 125p[BFI70  35p|OC73  30pHIN4005 600 12p 10p 9 7ip 70 NB7ves ranze all | WIRE ENDS 100 + 23p 169 5 D
ACI87 0p|BFI73  30p|OC74  30pQIN4006 800 I5p I4p I12p Ilp 9p TeazesEove | 68y an velt- 500 + 2tp 500 + 8p
ACI88 J0p|BF177  40p|OC75  25pfIN4007 1000 20p 16p (3p 12p 10p WIS\ 2BSS -
ACY17 30p|BFI78 25p]OC76 23p PRV ISR cach Bl ] lage<l tol Ll OOV SRER
ACYI8 25p|BFI79  40p|OC77 40pli5 AMP MINIATURE WIRE ENDED RE e Pt 20 oc4s 15p B e B0
ACYI9 125p[BFI80 37piOC8]  215pRPLASTIC RECTIFIERS SRR LD i dias Mullard 2600
ACY20 22p|BFigi  37p]OC82  25p so 100 500 100ofl 050 *3p 590 1 160 25 + t3p 100 T an
ACY2l 11p|BFie2 12p|OC83  2%p PLV.1-49 & <+ + 40 E e Looks iz SooF Yeo
ACY22 17p|BFI84  25p|OQC84  25pRpPL400! S0 10p 9p 8p Tp 6pfl 2"y onetype 000 + [Sp 500 + 10p + 40p
ACY39 50pfBFI8s 25p|OCI39 25pflpL4002 100 Iip 10p 9p 8p 7oll3 WATT Ly GG G712
ACY40 1Sp[BFI94  17p]OCI40 37pREpi4003 200 I12p ilp 10p 9p SpRPLASTIC 7 WATT ocTs 25
ADI40 50p|BFI95  ISp|OCI4l  62pRpPL4004 400 I2p Iip 10p 9p 8p wms ENDS | STUD Mullard T P{2N®30 25p
ADI49 50p|BFI96  15p|OCI70 25pRPpL4005 600 I5p 1Ip lip 10p 9p 50, MOUNTING 254 21 25 + 23p
ADI6l  37p|BFI97  15p|OCI7! 30pQpL4oos 800 (7p iSp 1dp 12p 100 RBAilvolcages6-8- | 5% oo 1 130 100 + 20p
ADI62 I7p|BF200  37p]OC200 40pWpL4007 1000 20p ITp I5p 13p  1ipRioov J0p each | Al voltages L4 500 + 17p
AFI 14 25p{BF274 37p|0OC201  60p 25 +pz7p 5-1V=100V fop 500 + 15p
ALitE il melocin el anesiastic wine enoro 18 12t e
AFl16  15p[BFWEB 2) P
AF117  23p[BFWES 10p|0C204 400 50 100 500 1000 |388 i R: 1%3 ¥ ;3: ogﬁ?lard 100\9/79 oc7%5 + 120 e
AFI18  62p|BFWS0 22p|OC205 75p PiV.1-49  + + + + any one type any one type 25 + 85 100 + I7p
AfiZs 2solBewl 20e{OCi0e SOPRELTOON 20 208 ie 1010 e K em— 100 % 800 500 + 135
F125 20 X1 P p 19p I8p° I7p P
AFI26  178|BEX29 30p|OCP7I  97pflPL7003 200 12p 20p i9p 18p 6 POWER RECTIFIERS 500 + 75p 1000 + 13p
AFI27  17p|BFX30 32p|ORPI2 SOplPL7004 400 2S5p 2Jp 21p 20p !8p[SILICON RECTIFIERS STUD
AF139 310p |BFX37 32p|ORP60  40p RPL7005 600 26p 24p 13p 22p 20pIMOUNTING 6 AMP RANGER OC44 17pj O C8) 15p
AFI78  47p|BFX84 J0p|ORP6&]  42p BPL7006 800 27p 25p 24p 23p  2ip P.L.V. 1-49 SO+ 100+ Mullard T 25 + 20p
AFI79  47p|BFX8S ;op %;;;83 :;n PL7007 1000 30p 28p 26p 24p  12p g\g:? 288 ;gp gzn ;5 25 + 15p 100 + 17p
AF BFX86 32 P
AF:g? :%: BF;87 n: ZTX500 20p[|POTTED BRIDGE RECTIFIERS BYZI2 400 Jo: 25: 10: ;88 I H: |388 I H:
AF186 40p|BFX88 30p!ZTX503 20pll (SILICON) SIZE fin  iin  iin BYZI3 200 25p 20p 7p
AF239  42p|BFYI8  30p|{ZTX531 30pWType PV, Currenct I-49 50+ 100+ 500+ §10 AMP RECTIFIERS
ASY26  2Sp|BFY50 22pf . 502 S0 2A 55p 50p 45p 40pfISKI03 100 45p 40p I7pROCHI9 25p| OCB4 15p
ASY27 32p|BFYS]  20p}l0%Discounc@ion2 100 24 60p 55p 30p 45p SK203 200 50p 45p 42p Mullard 25 + 20p
ASY28  25p|BFYS2 22pf 12 2002 200 2A 70p 65p 60p SS5pfISK403 400 55p 50p 45p 25 + 20p 100 + 17p
ASY29  30p|BFYS3  17p[!5%Discouncfl4002 400 2A 80p 75p 70p  65pfSK603 600 60p 55p 50p 100 + 17p 500 + I5p
ASY67 47p|BFY64  42p 25 504 S0 4A 60p 55p 50p  45plSK803 800 75p 70p 65p 500 + 15p 1000 + 13p
AS221 42p|BFY90  65p 1004 100 4A 70p 60p 55p S0pfl15 AMP RECTIFIERS
BALIS Tp|BSX20 I7p 2004 200 4A T5p 70p 65p  GOpQ@SLI 100 55p 50p 45p
BA164  10p|B5X2l  ITp|QUANTITY 4004 400 4A 80p 75p 70p 65pQSL2 200 60p S5p S0pfocCst 25pf AF239 q 41p
BAXI13  6p|BSX76  I5p|PRICES 100+ 1006 100 6A 75p 70p 65p GOpfiSL4 400 65p 60p 55p 25 + 20p o R
BAX|6  7p|BSY9S  I5p|PHONE 2006 200 6A  80p 75p 70p  65pRSLE 600  75p Top 65p 100 + 17p ook daon
BAY3l  7p|BSY95A iSp|EXT: 4. 4006 400 6A  £1-10 £1:00 90p  80p|SL8 800 $0p 8Sp 80p 500.+ 15p + 15p

1971 TRANSISTOR 10%, 124+~ ANY ONE | customers to include
303 EDGWARE RD., LONDON, W2. TEL: 01-723 1008/9 ' LIST 1000 15%, 25+ TYPE a minimum £1,00 per order,
SEND FOR YOUR FREE POSTAGE 7p. it helps to plan ahead &

RADIO LTD. CALLERS 356 EDGWARE ROAD W2. . COPY TODAY ... ALL OROERS | saves postage-as well.

H E N RY, SEMI-CON DUCTOR DEPARTMENT NEW LIST - NEW PRICES | DISCOUNTS We rlspzcllul!v ask
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TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, 8.W. I, 5.W.2, 5.W.38,
4 section 24in.

performance.
Tape record socket.
Switched e.npn.cc socket complete with earpiece for private listening.
Air spaced ganged tuning condenser.

and Trawler Band. Built-in ferrile rod acrial for Mcdmm and Long Waves.

retractable chrome plated teleacopic aerial for Nhort Waves for 1naximum
Push-pull output using 600Mw t\pc transistors.  Socket for car aerial.
Seleetivity switch,
sistors plus 3 diodes. Famous make 7 4in speaker.
switch volume control.  Wave changze switeh and tuning control.
shade with gold blocking. Size 9 7 din approx.

with parts).

£6 98 P. & P. Overseas
Total building costs [ ] 38p (7/7) P. & P:
(£6.19.7) 85p (17/-)

Attractive case in rich chestnut
Easy to follow instructions and diagrams
make the Roamer Eight a pleasure to buikl, Farts price liat and easy bull:l plans 25p (5/-) (FREE

—

R

8 tran-
On/ofy

roamer seven
mk IV

7 FULLY TUNABLE WAVE-
BANDS M. W.} MW.?2, LW

S.W.1, 8w, ﬂ\V 3 and Trawler
Band.  Extra Medium waveband
provides easier tuning of Radio
Luxembourg, ete. Built in ferrife
rod aerial for Medium aml Long
Waves. Retractable 4 section 24in
chrome plated telescopie aerial for
peak Short Wave listening. Sochet
for Car Aerid.  Powerful push-pull output.
and two diodes including Miero-Alloy R.F. Transistors.  1mumous nethe

7 4in .M. speaker. Air spaced ganged tuning condenser. Volume on,off contral,
wive chinge switches and tuning contrel.  Attractive ease with carrymg handle. 4
f T 4in approx. kKasy to fo]lo“ instructions ind diagramsg make the Roame
pleasure to buili.  PParts price list and easy build plans 13p (3/-) (FREE with parts).

7 transinars

Total building costs
£5 .98 P. & P. Personal Earpiece with switched socket for

339 (7/7) private listening, 25p (5/-) exira.
(£5.19.7)

Overseas P, & P. 85p (17/-)

S m o e o W o A

NEW!

transeight

SIXWAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in btack with
red grille and black knobs and

dial with spun bhrass
ingerts. Rize 9 . 5f  Cfin.
approx. Tunable on Medium and Long

Waves, 3 Short Waves 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-pnll output. Battery cconomiser
switch for extended battery life. Ample power to drive a larger spenker. Parte
price ligt and easy huill plans 25p (3/-) (FREE with parte).

Total building costs

£4-487

28p (5/7)
(£4.9.7)

Overseas P. & P, 65p (13/-)

Earpiece with awitched socket for private
listening 25p (5/+) extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Atttactive black and gold case. Nize d!

Total building costs

4tin.  Tunable over both Medium and Long \\ aves Attractive e - . Total building costs

}\’i!h v'\tcmlcd t“ W lz’md for (e:mc'r(tumn" . of £ 2 0 2 P.&P. :l'tlll%[ll\f:m; :tl::g‘e;c\l ‘lii':lmg:.sfor:lsle'lnd\l‘f‘c«l“:énlea £2 38 P.&aP

Aanembaourg, etc. 7 stages-——D trausistors and 2 . v . .

diodes, supersensitive ferrite rod aerial, fine tone 18p(3/7)| ferrite rod aerial, tuning conlenser, volume control, 19p (3/9)
(£2.4.7)

Overseas P. & P. 50p (10/-)

moving coil speaker. Kasy build plang and parts
price list 8p (1/7) (FREE with parts).

IMPROVED MODEL

roamer six

SIX WAVEBAND PORTABLE

WITH 3in. SPEAKER

Attractive black casc with red grille and black
knobs and dial withepun brass inserts, Size9 <5}
28in. approx. Tunable on Medium and Long Waves.
two Short Waves, Trawler Rand plus an extra M.,
band for easier tuning of Luxembourg, etc. Sensitive
ferrite rad aerial and latest telescopic aerial for
Short Waves. Lmproved circuit. 8 stages—t tran-
sistors and 2 diodes including Micro-Alloy R.F.
Transietors, etc. Easy build plans and parts
price list 10p (2/-) (FREE with parts).

Total building costs

£3-98::)

(£3.19.7)

Overseas P. & P. 65p (13/-)

23p(4/7)

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

fine tone moving coil speaker. Easy bulld plans and

narts price list 8p (1/7) (FREE with parts). (£2.7.7)

Overseas P, & P.50p (10/-)

RADIO EXCHANGE LTD

61a, HIGH STREET, BEDFORD. Tel. 0234 52367

| enclose £ ... please send items marked

| ROAMER EIGHT [ ROAMER SEVEN [] |
TRANSEIGHT ] POCKET FIVE [J

TRANSONA FIVE [] ROAMER SIX ] I

Parts price list and plans for

Name

* Callers side entrance Stylo Shoe Shop
* QOpen 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.
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Gomplete
Steren

RADID & TV COMPONENTS {Actoni

Post to: 21d High St., Acton, London W3 6NG
Personal shoppers to 323 Edgware Road, London, W.2
ALL ORDERS BY POST TO OUR ACTON BRANCH
Terms C.W.0. All enquiries S.A.E.

This superb sterco system is a real price breakthrough. It comprises the VISCOUNT F.E.T. Mk, |
amplifier on which full details are given below, the famous Garrard SP25 (including teak
veneer base and| transparent cover) with diamond cartridge or 2025 TC and the very successful

DUO type 2 speakers.
Measuring 174in

hardly 10 watts, price:

103in
grills. They incorporate a2 3 ohm I3in

h{: Duo type 2 spcakers are teak ﬁmshed with matching Vynair
8in-drive unit with parasitic twecter. Maximum power

£13-50 per pir pius £1-50 P. & P.
Complete stereo system £43 plus P. & P. £2:50

With Mk. Il Amplifier and Magnetic Cartridge £48 plus P. & P. £2-

3/1e C./éddic

Simulated teak case

£9-50
PlusP. & P. S0p

SPECIFICATION:
Sensitivities for 10 watt output
. at IKHz into 3 chms, Tape Head: 3mV (at 32
i.p.s.) Mag, P.U.:2mV.Cer.P.U.: 80mV. Tuner: 100mV,
Aux. 100mV. Tape/Rec Output. Equalisation for each
input is correct to within +2dB (R.I.LA.A) from 20Hz to 20K Hz.

Tone Control Range: Bass 13dB at 60Hz. Treble: 14dB at lSKHx Total Dis-
tortion: (for 10 watt’ output) < 5%, Signal Noise: < —60d A.C. Mains
200-2S0V. Size 124in fong, 41in deep, 23in high. Built and tes:ed.

THE RELIANT Mk. II
SOLID STATE
GENERAL PURPOSE AMPLIFIER
£725 Plus Bl;.p& P

Simulated teak case

SPECIFICATION: Output: 10
watts into a 3 hms speaker.
Inputs: (1) for mike (IOmV) Input (2) for

. gram. 2 >
germanium. Mains input:

radio (250mV). Transistors: 4
220/250 volts.

three
24in.

silicon and

Size: 104 43

ELEGANT SEVEN Mk. I} (350mW Qutput)

T-transistor fully tunable M.W..L.W. Superhet
portable. Set of parts. Complete with ali components,
including ready etched and drilled printed circuit board
—back _printed for foolproof construction. MAINS
POWER PACK KIT: 9/6 (47p) extra.

iszs Plus P. & P. 37p. Circuit 13p

Free with parts.

THE DORSET (600mW Output)

The Viscount FET. Mk. | £14.25 sof e
High fidelity transistor stereo amplifier employing field effect transistors. With
this feature and accompanying guaran:eed specificacions below, the Viscount
F.E.T. vastly surpasses amplifiers costing far more.

SPECIFICATION

Output per channel—I0W rms. into Controls—6 position selector switch
3 ohms. Frequency bandwidth 20Hz (3 pos. stereo and 3 pos. mono),
P IW,

to 20kHz — IdB separate vol. controls for left and
Total distortion @ IkHz @ 9W 0-5%. rngh( channels Bass L 14d8
Input sensmvmes—CER P.U. 100mV o ; Trcble (wnh D.P.S.
into : Tuner 100mV into on/oﬁ) lldB 7 10kHz.
100K Q ; Tape 100mV into 100k Tape recording ou(pu( sockets on

Overload Factor—Better than 26dB. each channel.

Signal to noise rano—70d8 on all Size 124in 6in < 2%in in simulated
inputs (with vol. max) teak case. Built and tested.
Mk. (MAG P.U.) £15-7T5 Post & packing 50p extra,

Spec. on Mag. P.U. 3mV @ |kHz input
:mpedance 47%Q. Fully equatised to
within :1dB RIAA. Signal to noise
ratio—65d8 (vol, max.).

LIQUIDATED STOCK

DANSETTE

TOURISTE MK3

CAR RADIO

ALL TRANSISTOR

Specification same as Mk. |, but with
the following inputs: Mag. P.U.
CER. P.U. Tuner.

Beautifully designed to blend with the interioi's of all cars. Permeabih:y tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at | MHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre-aligned LF.
module and tuner together with comprehensive instructions guarantees
Zuc:ess first time. 12 volts negative or positive earth. Size 77 W
eep

7-transistor fully tunable M.W.-L.W, Superhet — Originally sold completely built for £15.4.6(£15-23) SET OF PARTS
portable with baby alarm facility. Setof parts. The ci q . . plus
latest modulated and pre-alignment techniques makes ircuit diagram 13p, free with - 7p
this simple to build. Sizes: 12 x 8 x 3in. parts Speaker, baffle and fixing kit 6 3
MAIN POWER PACK KIT: 47p extra. e - £1-25 extra plus P. & P. 20p P. & P.
25 P!,l:,s PF;:CPWRJK;;“S.,»:.J.( "Ow Speaker postage free when ordered with parts
—
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SOUND 50

SOUND 50 AMPLIFIER AND SPEAKER SYSTEM

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

Qutput Power 45 watts R.M.5. (Sine wave drive), Fn-
quency response—3db points 30 Hz at I8 KHz, otal
tortion less than 27 at rated output. Signal to noise ratio:
better than 60db. Speaker Impaedance 3. 8 or |5 ohms,
Bass Control Range -+ |3db at 60 Hz. Traeble Control
Range + 12db ac 10 KHz, Inputs 4 inputs at 5mV into 470 K.
Each pair of i inputs controlled by separate volume control. 2
inputs at 200 mV into 470 K,

To protect the output valves, the incorporated fail safe circuit
will enable the amplifier to be used at half power,
SPEAKERS ! Size 20" » 20" .- 10" incorporating Baker's 127
heavy duty 25 watt high flux, ?_UI'I!Y loudspeaker with cast
frame, Cabinets a({rattnvely inished in two tone colour
scheme—Black and grey.

COMPLETE SYSTEM £ 5 0

plus £4P. & P,

Amplifier £28-50 plus £1 P. & P.
Speakers each £12-50 plus £1-50 P. & P.

RADIO & TV COMPONENTS (ACTON) LTD.

2ld High Street, Acton, London W3 6NG

Personal shoppers to 323 Edgware Road, London, W.2
Goods not despatched outside U.K, Terms CW.O. All Enquiries S.A.E,

| LsTEN To AIRCRAFT coMMUNICATIONs REAL WORKING ELECTRONIC FIND BURIED
new V.H.F. AIRCRAFT ONLY TREASURE!

BAND conveRTER £2'75 TREASURE LOCATOR—

ONLY Liaten in to AIRLINES, )
1 FRIVATE PLANES, JET ) (55/%) ) NOW IT’8 HERE AT LAST,

PLANES. Eavesdrop on . Don't confuse twith ofter  experimenting  for

. -f ecciting crossialk between ordinary elecric organs four aml a halt months
pilots. ground approach. that simply blow air over with  a  multitude of

(47/6) grownd  control. airport mouth-organ type reeds, etc. Eight different circuits and carry-
tareer. Hear for yourself the diseiplined voices X nwonthe were spent in creuhng‘aml ing out actual feld tests
liding tenteness on talk downs. Be with lesting thisx superb, revolutionary electronic organ. Fully with prototypes, our design
them when they have to take nevve ripping trangistorised, no valves. Proper sell-contained loudspeaker. team have come up with
decisions in emergencies— tune in to the Fifteen separate keys epar tico full octaves—play the ™" Yellow this real winuer. This
international distrees frequency. Covers FHose of Teras™. “Silent Night”, *‘Auld Lang Syne”, and lots fully portable transistoriged
airceraft frequency bandincluding BEATHROW, of similar tunes on this real working electronic orgun. Size metal locator detects and
GATWICK, LUTON, RINGWAY, PRESTWICK, ETC. 133in 10in 2}in.Uses standard battery. Have the thrilland tracka down buried metal
‘This fantastic fully transistorised instrnent can be built by  cxcitement of building it together with the pleasure of piaying chjects—it signals exaet
¢ to ninety in under two bours. (Our design tearn & real clectronic orgau. Play it anyiwhere. No saldering Iscatlon (10 phones used—-
bulit four—everyone worked first time), No soldering necessary . necessary. Easy as A.B.C. to make following the fully illus- uses only transistor radio
Fully illustrated simply worded instructions take you step. trated, step-by-step instructions. BIG DEMAND ANTICI- which clips ingide —
by-step. Uses standard PP3 battery ize only 4%in  3in PATED FOR THIS UNIQUE INSTRUMENT at our low price. no connectlons needed).
I1in. All you dois extend rod aeris e cloge to any ordinary ONLY £2-75+221p P. & P. (55/-+ 4/6) for all parts, including FINDS GOLD, SILVER,

d a ul t pocket radios). NO CON- case, loudspeaker, transisto: condensere, resistors, kn_obn. LOSTCOINS, mwxunv
;‘EC"RS;S";HT"!E‘V&;C;EEIB\ED 1se indnors or outdoors.  transformers, volume control, wire, nuts, screws, instructions, EEYS, W. Aﬁ ml
SEND NOW. ONLY £2-87% +22!p for all parts, including cace, ete. (parts available separately). Have all the pleasure of ABC HAEOL 0 QICAL

H. METALLIC ORE, .
" ET8, ETC. Extremely
sensgitive, witl ummlprnmce

nuts, serews, wire, ete. ete. (parts available separately). waking it youvself, finish with an exciting gift for someone,

MAKE 5 PROJECTS SHORTWAVE TRANSISTOR RADIO s
objects Hrie
ONLY several Jeet

below ground!
Can  be built
with eane in one
shor!  evening
with the won-
derfully clear,
easy to follow,

TRANSISTOR 7 (45/-l lastt  Atler  tryine
Lo U DSP EA KE R for easy build, work-firsl-
RADIO

INCLUDING 3 ” JonNY Ez 25 ..f%%:‘s\?s‘#.‘:a

time short waver, Giving
advanced world-wide per-
formance, we chose thixs

“8ky Roma'. Anyone by .
. from 9 years up can follow ”‘:ﬁl;“})‘in:;fgl'
LIMITED Awazing  Radio the step-by-step, easy-as- [hiat et ionsl

ABC, fully illustrated in-

QUANTITY Construction  set @ 8
£l 91 for £1-97% (39/8). = M\ltllun! (We built ten prototypes

Fully tran-
sistorised — no

A complete Home and every one worked firat time) no soldering valves. Usen

Radio Course. No  nccessary, 76 stations logged on rad aerial in 30 mins.— standard PP3 bat-

experience needed. Russia, Africa, USA, Swilzerland, etc. Experience thrills of tery No soldering
(39/6) Parta including  world "wide news, npnrt music, ete. on e
~imple instroctions for each design.  1llistrated Step-hy-Step broadcasts, ses ‘PP'} battery. Translstdorlaed (no d\nl\‘;zs‘) < 24in. {
plans, all Transistors, loudspeaker, personal phone, knobs, SRize only 3in. x 43in. % I2in. As tremendous demand anticie et Wi i § o ac
screwi, ele., all you nced. Presentation Box size Liin. x 10in. pated price held to only 4285 + 171p P. & P. (48/- + 8/6) for 1ow Price A1l parts fncludivg dotector head case,
X 2in 37)p extra (7/G) if reqd. (parts avail. separately). Hend all partsa incl. Cabinet, screws, inatr., ete. Parts available now 22" 371 + 3.,“)’1, &P, (4710 + 6/0)’(Telcscopic
only £1-97) + 224p P. & P.(39/8 +4/6). «eparately. handle as fllustrated £1-95 (25/-) extra). Parta
available separately. Madce up looks worth £13.

Examine at bowe for v days.  Your money back if uot delighted.

.E. . OURNE GROVE - LONDON W.2
co N co R D E L ECTRO N I cs LTD . ((h'l,eaE gaswaaterql'uﬂ)EsCII?rs xlcome. G9-6 including Saturdays
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BRAND NEW

SEMICONDUCTORS & COMPONENTS

GUARANTEED

2N2646
2N 269

>
2N2925
1 lireen
« Yellow
. Orange
2N3011
2N3014
UN3053
UN30G4

20p '.!N.HO.J

171p[2N3715
17!p|2N3716
30p [2N3781
2N381Y
27)p | 2N3823
284p | IN3854
22]p|2N3834A
25p | 2N3855
25p [2N3855A
17ip|2N3856
174p{2N3856A

IN1304 281p i 2N3858
2N 1305 22)p|IN3BSHA
2IN1306 25p 2N 3851
2N1307 25p|2N3859A

2N1308 30p | 2N 3360
2N1309 80p
2N1507 17ip|2N3877

'.’Nlﬂlli 25p [ 2N3877A

2N386A

3bp| 2N 3900
30p | 2N3900A

@
L S 8.
CEEEET LR
2 .

-
wne
S

»
©

AR AT
151

P
P
pl2N5028
P UNSO29
p|2N3030
27:p|2NS172
P,
1 04
P2
P -

‘.’N.)]nl

2N3402 1P
2N3403 225p | 40050
2N3404 32ip! 40251

Post & Packing 10p per order.

TRANSISTORS
45p 40309 82ip BCl2
221p|40310 45p! BC17TS
22ip| 40311 35p | BC1K2
37.p|40312 471p ! BC183
P 37)p BC184
- 47.1pIBC212L
32ip|BCY30
471p| BCY3L
37.p|BCY32
30p| BCY 33
274p|BCY34
57ip| BCY38
52.p I BCY3Y
421p| BCY 40
47ip|BCY42
57.1p| BCY43
32ipI BCYs4
571p| BCYos
40p| BCY50
? 521p| BCY60
22-22) | 40410 e2ip B(Ym
£2:90140467 A P
£2-75 | 40468A P
35p | 40600
e
ARSI
271p| 4C106
27:p| aC127

BF244
1P Brwsn
471p| BFW5Y

BEWE0

ASY36
ABY50
5| asys

ABY54
ABYS6
ASZ20
ASZ21
AUl03
”:p AUYI0

P

BCl07
BC108
BC109

56p
3gip'BCITI 15p' B8W41

Enrope 25p.

15p BSW7T0

60p BSY52
p|B8Y33

B8Yad4
1| B8YSH
LIBBY78
0| BBY 70

£1-12) | BSY03A
97ip
21-25¢
£1-25 Cl1l
!1‘(,4"4
25p
47:p
37ip|C
25p|C744

P
52ip| D16PI
72ip|D16P2
36p| D16P3
32ip/DI6PY

P
17ip GETIO02
20p GETI113
421p|GETI114
42!p | GETI11®
421p|GET119
52ip(GETI20
20p| GET&73
20p| GET880

ip, GET887

25p (IETHOM
47} p

22}

22;» MJ 300
80p | MJ 420
30p | MJ421
371p | MJ 430
37ip | MJ440

32;
lg'p‘MPFlOi
22:p, MPF104
32 p MPFI0H
2ip | MPS3638

o eo‘
42:p
45p | NKT0013

NKT

27.p NKT38 25p

PANEL METERS

'38 Series—FACE S1ZE 42 x 42mm. All Prices for 1-9 pieces. All

17ip ‘Nl\T 240 271p, " meters d.e J0uA, £1-87); 1004, 21.75; 200uA, 21-62]; 500uA, £1.8745
17ip NKT v.“ 271p ' 50-0-504 4, £1- 75 100-0- lOOy.A £1.62); .)00 Q- .)00;1\ 21-25; 1MA, 21.
37_,, gop IM.A, £1-25; 10MA, £1-25; 50MA, £1-25; 100MA, £1-25; wOOM\ 21
45p 62ip|1A, £1-25; 5A, 21-85; 10V, £1-25; 20V, 21.25; 50V, 21-85; 300V, £1-28;
47:p 17ip 300 £1-85.
i 2o ILICO
88ip 20p S N RECTIFIERS
62.p 30p PIV  On 100 200 800 1000 200
22ip 20p| 1A 10p 12ip 15p lep 17‘9 19p £20p —
27ip 20p' 34 15p = = 22;p = 30p — =
27'p 20p 5A — 25p 30p 32p 35p 50p* —
27ip 20p 10N - 52ip  57ip 85p  77ip 87!p  97ip 21-25
271p 20p 17A = 57;p 82ip 7%p 90p 97.p  £1.20 £1.57!
274p 27;;,“ 5A only: 1.\ are plastic encapsulation.
1 8
15p 93',;\ DIODES & RECTIFIERS
17ip 75p| IN9I4 7ip AAZIT 17ip OAlY 2
17ip 62!p( INOI6 ?ip BA100 15p 22ip 0A47 7ip
17ip 76p | IN4007  22ip BAlQ2 ip 37ip 0AT0 7ip
17ip 82ip) 1344 10p  BAll0  82!p 15p  0A73
25p 82ip 15p BAllS ip 15p 0A7Y 9
256p 82ip 16p BAl4l 32ip 12ip OA8L 7ip
25p 47ip 17ip BAl4z 32ip 57ip 0A8s ip
22ip 32ip 12ip BA144 12ip Aoip 0A50, 7ip
22!p 32ip 12ip BAl4S 20p 35p 0A8) 7ip
32{p{NKT874F 30p 16p BA134 12ip alp QA5 7.0
321p NKTA77F 30p p BAX13 12ip 30p 0A200 10p
32.p! NKT713 20p | 10p BAX16 12ip 25p 0A202 10p
373p | NKT781 30p 10p BAYIR 17;p 22}
40p NKT10419 380p § 10p BAY31 75 17ip
80p NKT10439 37ip| AAZLD 12ip BAYS3R 12ip 0AY 10p
47ip| NKT10519 82ip
45p' NKT20329 47ip| MAINS TRANSFORMERS
52ip| NKT2033Y 37)p |l amp Charger. Sec. 0-3-5-9 97ip
57.p|NKT80111 77]p|2 smp Charger. Sec. 0- a . .. 21.27)
124p|NTK80112 97]p| 1 amp (Douglas) MT103 Sec. tappings from BV to 50V L. .. f1.62%
NKTRO113 2 amp (Douglas) MT104 Sec. tappings from 6V to 50\ 22-12}
21.12! | Post and packing 221ip.
75p NKTB0211 92ip{o amp (Douglas) MT107 Sec. tappings from 6V to 50V 25-80
27ip! NKT80212 921p| Post and packing 37}p.
85p | NKT80213 92}p| Various other Transformers ranging fram 1A to A in stock (letails in
40p| NKT80214 82}p| catalugue).
37ip| NKT80215 92ip
30p' NKT#0216 92ip' TRIACS
8C41A 6 amp 100V . .. .. . .. . a0 21
SC41B 6 amp 200\ .. .. .. . .. 2110
371p 0C20 75p | EC41D € anp 400V 21.20
40p| 0C22 50 8SC50D 15 amp 400V .. 22-05
371p|0C23 50p| 40512 (RCA) TO-5 mod. 6 amp 400\ £21-45
40p | 0C24 50p | 40430 (RCA) TO-66 6 amp 400V . .. . aa .. 9ip
oS 42)p | 40486 (RCA) TO-J mod. 6 amp 1007 .. an .. .. 85p
0C26 27“; Economy Range Triacs
80p | OC28 821p| TC4/10 (Pressfit) 4 amp 100 PIV . . . a0 ne 78p
20p| OC29 621p, TC4/20 (Pressiit) 4 amp 200P1V . .. .- o0 oo 85p
50p| TC4/40 (Prexsﬂ() 4 amp 400 PIV .. .. L. L. Mip
62ip ST2 DIAC . .. .. aa aa ao 18p
22.p
2bp INTEGRATED CIRCUITS
20p(| SEE OUR SEPARATE ADVERTISEMENT ON PAGE 186
lfén SHOWING: NEW 1.(.s AT NEW LOW PRICES.
D
1;?; SCOTCH CASSETTES C-60
12}» NORMAL PRICE 89'p. OUR PRICE 80p
3gip| SCOTCH 3in TRIPLE PLAY 6001t
22} NORMAL PRICE £1-24. OUR PRICE 80p

Pl PLEASE NOTE:

29!} DUE TO BULK BUYING WE CAN NOW OFFER

36,, MOST TEXAS, RCA AND NEWMARKET SEMICONDUCTORS AT

20p INDUSTRIAL DISTRIBUTOR PRICES. NEW QUANTITY PRICE

22)p LIST NOW AVAILABLE FOR (INDUSTRIAL USERS UPON
REQUEST.

25p

25p

32ip, THYRISTORS CAPACITORS

32ip, PIV 50 100 200 300 400 A large and comprehensive

30p|1a 25p 27ip 87ip 40p 47ip range available: Hectrolyﬂc

30p $A 47ip Sbp &7ip — 75ip Polyester, Seramic. Poly-

37iploA  — 86p 685p — 75p wtyrene, Bilver Mica, Tun!aluln,

47ipl7A  — Sp 65p — 97ip Trimmers, Tuners,

821p[ TIC47 0-6A 200 PIV 55p Examples:

42;pf Also 12A 100 PIV, 75p; 2N3325 2,000mF 25V, 42ip

42ip|at 21.27} 2,600mF 50V, mp

62.p 3,000mF 25V, 521p

76D VEROBOARD AR ol 3,000mF 50V, 871p

ip Matrixn  Matrix

°§0,i,.m " ot gop | WIRE-WOUND RESISTORS
'_’El“ X 5 gip g:p &h :mmn 3% (up to 270 ohms
33in x b

471p, P34HA 221p 3§in X 97 ;: 27;: 5 watt .;%(uptun 2k only), 10p.

3in X 17in (plain)  85p
Vero Pins (hag of 30, 28p; (bng
of 100), 40p.

10 watt 3% (up to 25kQ only),
12:p.

POTENTIOMETERS

27 Tll’go‘.\ 80p|Vero cutter, 45p; Pin insertion

27 TIP3 A 82:p' Toals (0-1 amwl 015 matrix) at §6p,

32ip| TI834 62, Log aml Lin., less sw m,hh lggl
30p| TIS43 40 Log. and Lin., with switc] p.
oo Tings 12y HEAT SINKS Wire-wound Pota (3W), 823p.
30p T1845 12ip|4:8 x 4 x lin_ Finned or Two Twin Ganged Btereo Pots, Log.
30p, TIS46 12.p|TO-3 Trans. 47,p. 48 x 2 X lin and Lin., 37!p.

22ip I T1847 1gip Finned, for One TO-3 Trans.,

Tk 1shlip renol gy Salo? | PRESETS (CARBON)
37 D T1849 12!p!6p Finned. For TO-18, §p Finnel. 01 Watt

42ip TI8H0 171p| For TO-18, 8p Finned. ot W:tl 8p

30p | T1851 i2ip et s e
25/Tise 12 RESISTORS

o Miaes  3512|carbon Film THERMISTORS
22)p|T1860 22ip 3 e n "\ A

30p | TIR6] 96p |+ watt 5%, 1p. R33 (8TC)  21.27!

36p | TIS6 o7:p|+ watt 2%, 1ip. l\lal (Ik) 121p

Colsmonwealth (Air) 65p Mininnun.

i

{ watt 0%, 2p.
1 watt 10%, 2,p
2 watt 10%, 6p.

VA3705 87ip
Mullard Thernustors also in stock.
Please enquire.

Telex 21492

Tel. 01-452 0161/23 A. MARSHALL & SON
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

Send
1.C. al

CALLERS WELCOME
MON-FRI 9-5.30
SAT 9-5

5p for our New Comprehensnve
nd Semiconductor price list (24 pages)
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ENAMELLED
COPPER WIRE

1lb. Reel
623p
65p
673p
821p
971

SW.G.
18-22
23-30
31-35
36-40
41-44

1lb. Reel
921p
97%p
£1021
£1321
£1621

Orders despatched by return of post.
Please add 124p per item P. and P.

Supplied by:

BANNER TRANSFORMERS
(Dept. PE), Brooks Street
Higher Hillgate, Stockport, Cheshire

SAME DAY SERVICE

VALVE NEW! TESTED! GUARANTEED!

SETS 1R5, 185, 1T4, 354, 3V4, DAFOL, DFY], DKS1, DL$2, DLO4.
Set of 4 for £1-02, DAFY6, DF96, DK96, DLI6, 4 for £1-45

Transistors
ACI07  0-17

AC127 0-18

Sa-®

£2p £p £p £p £ £p

1A7GT 0-3725U4GT 0-87|DLuz 0-28EL90 0-26|PCLE2 Une4l 0-52
1HGGT 0-368(30C1 -3, 0-37 |[EL300  0-62/PCL33 0-60|UBF30 0-28
INGGT 0-38(30C15  0-83 0-36 0-41 0.37{UBF8¢ 0-83
1RS 0-28(30C17  0-80 0-28 0-41 0-45|UCU84  0-38
185 0-21130C1%  0-87 0-28 0-33 0:41U°CC85 0-38
1T4 0:18(30F5 0-768 0-32 0-37 0-72/UCF80 0.3
384 0-28|30FL1 83 0-50 0-38 0-77[UCH42  0-82
3V4 0-3730FL12 0-72 0-11 0-32 0-42/UCH81I  0-32
6Y3GT 0-30|30FL14 072 0-40 0-43 0-70/UCL82  0-35
SZAG 0-37|30L1 0-82 0:52 |E 0-43 0-58|UCL83  0-55
6/30L2 0-58(30L15  0-85 0-22 0-23 0-48 |UF41 0-82
6ALD 0-11(30L17  0-78 0-33 0-24 8-46 | UF8Y 0-33
6AMS  0-13|30P¢ 0-85 0-31 0-43 0-51/UL41 0-80
6AQJ 0-26(30P12  0-77 0-18 0-48 0-30[U L84 0-35
BATH 0-22{30P1Y  0-85 0-23 0-77 0-36|UMB0  0-22
6ATH 0-22(30PL1  0-63 0-35 0-48 0-32|UMB4  0-25
6BA6 0-2230PL13 0-88 0-28 0-83 0-65|UY41 041
6BE6 0-23/30PL14 0-70 0-60 0- 0:87 (U Y85 0-28
6BJ6 0-42(30PL15 0-72 0-30 0- 0:37|VP4B 077
6BW7  0-8035L6GT 0-43 0-30 0- 1-17|Wllw 0-35
6CDAG 1.10(35W4 0-22 0-30|N 0 0-55|Z77 0-22

0-63 0. 0-

0-2 [ 0

0-4 0-. 0-

0-3 0- 0+

0-3: 0 0-

0- 0-

0 0-

D22 DO D DD D B € 63T S0 1D 10 10 Or TN 14 63 G C0 €2 63 G O i s 71 2 sim 2 22 e pn 60 > GO

6K7G  0-12 i
6K8G  0-17AZ31  0-47 AED
68L7GT 0-27(B349  0-85/ECL32 0.33 ARG 020
6V6G  0-17\B729  0-62|ECLRG 0.0 e of
6VEGT 0-32|CCH35 0-67|Rr3s 023 0323 p11%  0.48
ox4 2|CL33 091ppy; 058 088 (3Fias 017
6X5GT 0-28/CY31  0-83| 088/ 12y 017
10F18  0-35[DAC32 0-38 EFAO 028 5 iy 0-855 s 0.80
10P13  0-60/DAFSI 0.21|EFHG  0-3115, oo 0-88/5044 o019
12AH8 225\DAFOS 0-86{EFS6 031 -0 0650C15 015
124T7 0-18/DF33  0-38|EFsy  0.28/PCE 024 |0t Os
12AU6  0-28\DF91  0-18[EF91  0-13|PCFx2 08215070 018
12AU7 0-23/DF96  0-36|EF183  0-28/PCF86 3 odglgars g
I2AX7 028 DH77  0-22|EF184 0-32|PCFB00 0-67|U231 o o
19BG6G: 0-87 DK32  0-37|EH90  0.42[PCF8ol 0.33[U301  0.52/0C81 012
20F2  0-67|DK91  0-28/EL33  0-48(PCF802 0-45(U320  0.72|OCBID 012
20P3  0-85|DK92 042 EL34  0-47(PCF805 0.87|U801  0-98locs2  o.12
0-92[DK96  0-36(EL41 55PCF806 0-56|UABCS0 0-32(0C82D 012

20P4 o
25L6GT 0-28/DL35  0-25|EL84  0.24|PCF808 0.72'CAF42 0-510C150 0.28

READERS RADIO (P.E.)

88 TOR%(UAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441
Postage on 1 valve 5p extra. On 2 valves or more, postage 3p per
valve extra. Any Parcel Insured against Damage in Transit 3p extra.
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If you can put

a‘Yes’in every box,

you might

just make a

RADIO TECHNICIAN
in Air Traffic Control

An all-consuming interestin
telecommunications

Atleast oneyear’s practical experience
in telecommunications, preferably with
‘ONC’ or 'C and G" technical
qualifications

Ahighly developed sense of
responsibility

Willingness to undergo arigorous
programme of training

Aged 19 orover

To the right man, the National Air Traffic
Control Service offers the prospect of an
interesting and steadily developing career as
a Radio Technician in air traffic control.

The work involves the installation and maintenance
of some of the very latest electronic equipment at civil
airports, radar stations and other specialist
establishments all over the country. Important today,
the job will become increasingly vital as Britain's air
traffic continues to grow, and prospects for promotion
are excellent. Starting salary varies from £1044 (at19)
to £1373 (at 25 or over). Scale maximum £1530
(higher rates at Heathrow). The annual leave
allowance is good, and there i1s a non-contributory
pension for established staff

If you feel you can meet the demands of this rather
special job—and you have a strong determination to
succeed—you are invited to complete the coupon
below.

Send this coupon for full details and application form
To: AJ Edwards, C Eng, MIEE, The Adelphi,

Room 705, John Adam Street, London WC2N 6BQ,
marking your envelope "Recruitment’,

NEME e e e s

AdAress .. e et e o

PET,; G4 I

Not appficable to residents outside the United Kingdom

NATCS

‘ National Air Traffic Control Service
LT " F  F F F ¥F §F

I

259




Practical Electronics Classified Advertisements

RATES: 74p per word (minimum 12 words). Box No. 7ip extra.
Advertisement Manager, * Practical Electronics” IPC MAGAZINES LTD., Fleetway House,

Advertisements must be prepaid and addressed to Classified

Farringdon Street, London EC4A 4AD

MISCELLANEOUS

MISCELLANEOUS (continued)

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 getall
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 lgplications for HOUSE-TO-HOUSE
USE, SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.

GET YOURS ! SEND £5:20 NOW

TO: ‘BOFFIN PROJECTS’
DEPT. K2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

TOP TRANSISTORS

Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for identification and guaranteed
to be within their correct specification or

money refunded. All at 9p each or
Any 16 transistors for only £1.
ACY22 BSY27 0OC201 2N3702
BCI08 OC45 0C202  2N3703
BCI09 OC7\ ZTX300 2N3705
BFYS| 0C72  2N706 2N3706
BFYs2 ©OC200 2N2926 2N3708

MONEY BACK GUARANTEE.
J. M. KING (B)
17 Buckridge, Portpool Lane, Londen, E.C.1

P. & P. 5p

BIG BARGAIN PARCEL 75p
POST PAID

Containing multi-contact  relay, transistors,
resistors (some high stab), rectifiers, diodes,

« NEW! NEW!! NEWw!!!
The Sweetest Sound You Ever Heard

An exciting new, all silicon, power amplifier
module to a completely NEW design. Minimum
cross-over distortion, not dependent on supply
voltage, eliminates unpleasant "transistor sound’,
Specially designed to work well from simple,
unregulated power supply,50-58 v. 1| transistors,
short circuit proof, unconditionally stable, tem-
perature stabilised. 400 m/v input for 30 watts
RMS (8 ohms). Output impedance 8-16 ohms.
Completely built on 16 swg heatsink. Neat,
space-saving, upright mounting. Fully tested and
guaranteed with comprehensive instructions.

£8'75 each. P. & P. 25p. Stereo pair. Post free

ELECTRONIC SUPPLIES
P.O. BOX 148, SHEFFIELD SI7 3EX

HOLIDAY FOR BOYS. 14/16 years August
1971, specialising in engineering, electronics,
})hotography. Tuition and practical work
ncluding karting. 11 days—8£15. Write for
free brochure: INTER-SCHOOL CHRISTIAN
FELLOWSHIP, 47 Marylebone Lane, London,
WIM 6AX.

CIRCUIT BOARD ETCHING KiT8, full

instructions, £1. C.W.0. ARVIN SERVICE

%OMPANY, 12 Cambridge Road, St. Albans,
erts.

MUSICAL MIRACLES

WAA-WAA Padal. Complete kit of all parts,
robust cabinet, mechanism and instructions.
Huge sales, well proven design. Only £2:45
complete. Or built and tested £4-75 post free.
Rhythm Box. Build your own from our pre.
built electronic circuit modules, e.g. box giving
waltz, foxtrot, etc., costs under £17.

Ovrgan Percussion units £14. Bass pedal and
other fascinating effects, fuzz, tremolo, etc.
Send s.a.e. for list: D.E.W. LTD,

254 Ringwood Road, Ferndown, Dorset

FULL SPECIFICATION TRANSISTORS:
Texas, 9.G.8., etc. BCL08B 11p; BC109C
5p Postage

ﬂx; 2N3705 14p; BFY51 17p.
S.A.E. List. GREENWELD, 24 Goodhart
Way, W. Wickham, Kent,

Whether Buying or Selling a
Classified Advertisement in
PRACTICAL ELECTRONICS
could be the answer to your Problem

For details write to:

5 Classified Advertisement Dept.
PRACTICAL ELECTRONICS
Fleetway House
Farringdon Street
London EC4A 4AD
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€ itors, pots, knobs, etc.

4 WATT GRAM AMPS.

\3/3|ume and tone controls, mains operatgm,
output, new and boxed . POST
£3-63 7200

SALOP ELECTRONICS  Callers we

MISCELLANEOUS (continued)

Dimmerswitch%
Wil dim up to 400 watts of Incandescent lighting

from zere te tull brilliance. This unit simply replaces
the normal light switeh, and is fitted (na matter of
minutes . Ao MX meunting frame is suppiled, for sse
whon more depth Is required.

Complete Kit : £2:85 )
Built &lls"‘: 5335 )

Diathane Ltd.
111, Sheffield Road, Wymondham. NORFOLK.

£0-10 postage & packing

23 Wyle Cop

Shrawsbury, Shropshire S.A.E. for lists

OCLEARING LABORATORY, scopes, V.T.V.M’s,
V.0.M’'s, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.8.U.’s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236.

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 stamps to value of
10 new pence NOW for your copy of our new
fully illustrated catalogue (catalogue cost re-
funded against purchases over 50p), No callers
please, mail-order ONLY.

‘ ‘ UDIOSCAN Dept. P.E.3
4q,PRINCES SQUARE,

HARROGATE, YORKS.

PSYCHEDELIC
LUMINOPHONICS

Oris 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 WOQULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROJECTS TOO—how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH WALLS, etc., or a TRANSMITTER/
RECEIVER that doesn’t use RF, SO LICENCE
WORRIES ARE OVER! Then there's another
project for a "LEARNING’ MACHINE—imagine
one of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE AMAZED! If Rs\?EL‘\LIE

UNUSUAL projects interest you, then
GOT WHAT YOU WANT, In _a few days from
now COULD BE IN THE *“SCIENCE-

YOU
FICTION" WORLD OF “BOFFIN"|
DON'T PUT IT OFF! SEND 15p for your list—NOW
BOFFIN PROJECTS
4 CUNLIFFE RD,, STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON
and presented on TV

FASCINATING INTERNATIONAL MAGA-
ZINES, unobtainable elsewhere. Parcel £1.
S.A.E. List. PARALAB, Downton, Wilts.

BUILD IT in a DEWBOX quality cabinet
2in x 24in x any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

SERVICE SHEETS

RADIO TELEVISION, over 8,000 “Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6 (01-743 8441).

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

SERVICE SHEETS (1925-1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault-
Finding Guide. Prices from §p. Over 8,000
models available. Catalogue 13p. Please send
$.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

LARGE SUPPLIER
OF

SERVICE SHEETS

T.¥., RADIO, TRANSISTORS, TAPES, CAR RADIOS
25p EACH, MANUALS FROM 50p
PLEASE ENCLOSE LARGE S.A.E. WITH ALL
INQUIRIES AND ORDERS,
OTHERWISE LETTERS NOT ATTENDED TO
(Uncrossed P.O.’s please, original
returnedif service sheets notavallable.)
FREE TV _FAULT TRACING CHART OR TV
LIST ON REQUEST WITH ORDER *

ARANN

71 BEAUFOR.T PARK, LONDON, N.W.11
MAIL ORDER ONLY

LADDERS

VARNISHED TIMBER from manufacturer;
Lowest prices anywhere: 154ft. ext. £5.50;
17ft. ext., £5-76; 20ft. ext., £6.25; 214ft. ext.,
£7; 244ft. ext., £8.10; 29ft. ext., £9.25; 314ft.
ext., £11.16; 36ft., triple ext., £14.60. Carr.
70p; Free Lists. Also aluminium ext, and loft
ladders. Caliers welcome. Dept. PEE, HOME
SALES, Baldwin Road, Stourport, Worcs.
Tel. Stourport 2574.
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EDUCATIONAL

TELEVISION

This private College provides efficient theoretical and prac-
tical training in Radio and TV Servicing. One-year day courses,

EC

commencing in April, Sept., and January, are available for
beginners, and shortened courses for men who have had
previous training. Worite for free prospectus to:—

London Electronics College, Dept. LX/3. 20 Penywern

Road, Earis Court, London, S.W.5

Tel. 01-373 8721

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.

GET INTO ELECTRONICS —big opportunities
for trained men. Learn the practical way
with low-cost Postal Training, complete with
equipment. R.T.E.B., City & Guilds, Radio,
TV, Telecoms, etc. For free informative
Guide, write CHAMBERS COLLEGE (Dept.
856K), Aldermaston Court, Reading, RG7
4PF. .

A.MS.E. (Elec.), City & Guilds, R.T.E.B.
Cert., Radio Amateurs’ Cert., etc., on ““Satis-
faction or Refund” terms. Wide range of
courses in Elec, Engineering, Design, Instal-

lation, Repairs, Refrigeration, Electronics,
Radio and TV,, etc. Send for full details and
illustrated  book — FREE. BRITISH

INSTITUTE OF ENGINEERING TECH-
NOLOGY, Dept. 124K Aldermaston Court,
Reading, RG7 4PF.

GRADUATE C.E. (CB). Certificate awarded to
experienced Radio, TV Electronics Engineers,
Testers and Inspectors. Exemption from the
examination possible. REGISTRAR, College
of Electronics (Cambridge), 1A Carlyle Road,
Cambridge.

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes
(155 set Circuit and Notes

H.R.O. Technical Instruction
38 set Technical Instructions. . ..

46 set Working Inseructions., . . .
88 set Technical Instructions. ... 7/6 P.P.9d
BC. 221 Circuit and Notes . ..... - P.P.9d

6/- P,
Wavemeter Class D Tech. Instr  6/— P.P. 9d
18 set Circuit and Notes ...... 6/~ P.P. 9d
BC.1000 (31 set) Circuit & Notes 6/— P.P. 9d
CR.100/B.28 Circuit and Notes 10/6 P.P, }/-

R.107 Circuit and Notes........ 7/6 P.P. 9d
A.R.88D. Instruction Manual. ... 18/6 P.P, 9d
62 set Circuit and Notes ... ... 7/-P.P.9d

52 set Sender & Receiver Circuits 8/- post free
Circuit Diagrams 5/6 each post free,
R.I116/A, R.1224/A, R.1355, R.F. 24, 25, & 26.
A.1134, T.1154, CR.300, BC.342. BC.312,
BC.348.J.E.M.P, BC.624. 22, 1475(88), 392,
Colour Code Indicator 2/6 P.P_ ¢d.

S.A.E. with all enquiries please

Postage rates apply to U.K. only.

Mail order only to:
Instructional Handbook Supplies
Dept, P.E,, Talbot House, 28 Talbot Gardens

Leeds 8

MUSICAL INSTRUMENTS

ELECTRONIC ORGAN
DIVIDER CIRCUITS

These i.c, divider circuits contain one master
oscillator and six dividers. The output is square
wave with arise time of approximately 20 n secs.
and size isonly 24" x 1}* x ¢*,

Price 75/—é€3-75) each or £42 per dozen, post-
age paid, ash with order please, to:

AUDIONIC, 105 Anson Road
Great Wyrley, Walsall WS6 6JP
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SITUATIONS VACANT

EAGLE INTERNATIONAL require Audio
Engineers. Excellent prospects, Must be
fully conversant with Stereo Ampliflers, Tuners,
Multiplex, etc. Contact MR. MORROW
01-636 0961.

ST. BARTHOLOMEW'S/ST. LEONARD'S
HOSPITALS RENAL DIALYSIS UNIT
An

ELECTRONIC TECHNICIAN

is required to work in the Renal Dialysis Unit at
8t. Leonard’s Hospital serving N.E. London and
the County of Essex,

This s an interesting and worthwhile career for
someone who likes working as a member of a team,
and who can drive a Land Rover (or would be willing
to learn). Experience in electronics would be an
advantage but opportunities exist for training and
further study.

The salary will be on the scale for Physics Tech-
nicians Grade V (£1,035-£1,335 + £90 London
‘Welghting) plus payments for overtime. Required
qualifications are: ONC in Electrical Engineering or
Applied Physics, or two “A’ levels with appropriate
experience.

Further detalls will be glven on application to
Hospltal Secretary, 8t. Leonard's Hospital, Nuttall
8treet, London N1 5LZ.

TAPE RECORDERS

TAPE BARGAINS. Double play AMPEX, 7in,
2,400ft reels, packed in RECOTAPE sealed
boxes. Superb quality, fully guaranteed,
2 for £2-874, 6 for £7.50. 5iln, 1,800ft reels as
above, 2 for £2.10, 6 for £5.374. 7in, 1,800ft
L.P., 2 for £2-074, 6 for £6. 53in D.P. 1,800ft,
2 for £2.27%, 6 for £6-50. 52in L.P. 1,200ft,
2 for £1-374, 6 for £3-874. Money back if not
delighted. 124p. P. & P. on all orders under £5.
MUSIC TAPES MAIL ORDER, 36 High
Street, Salisbury, Wilts.

NOW SAVE ON CASSETTES

AUDEMAG t C: fully d top
quality, in plastic library boxes with giant 6 x 4 label
giving double writing space.

3 6 10
60 £1.74 £2.7} 23.50
€80 £1.57¢ £2.90 25
c1g0 £1.821 23.67¢ £6.50

12}p P. & P. on all orders under £3.
Money back if not satisfied.
MUSIC TAPES MAIL ORDER
36 High Street, Salisbury, Wilts.

FOR SALE

S8EEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R,
WHISTON, Dept. PE, New Mills, Stockport.

CATALOGUE NO. 18, Electronic and Mechan-
ical Components, new and manufacturers’
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex,

PARVALUX 8.D. 8 GEARED MOTORS.
230/250V_a.c. 1l-phase. 30 r.p.m. 33 Ibjin
torque. Price £4 each, post free, U.K. CUN-
LIFFE WORK TRANSPORTERS LTD.,
Church Road, Rolleston-on-Dove, Nr. Burton-
on-Trent, Staffs.

Escablished 1891t

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C S trained man.
Lec 1 CS train YOU for a well-paid post in this expanding field,

1CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,

etc.
Expert coaching for:

" C.& G. TELECOMMUNICATION TECHNICIANS’ CERTIFICATES.

* C.& G. ELECTRONIC SERVICING.

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
* RADIO AMATEURS’' EXAMINATION.

* RADIO OPERATOR CERTIFICATES.

Examination Students coached until successful.
NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own S5-valve receiver,

multi-meter,

transistor portable,
All under expert guidance.

signal generator and

POST THIS COUPON TODAY and find out how | C § can help YOU in your

career.
sent to you by return mail.

Full decails of | C S courses in Radio, Television and Electronics will be

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL ||
CORRESPONDENCE
SCHoOLS
A WHOLE WORLD

|
|
[
I
OF KNOWLEDGE |
AWAITS YOU! |_

ADDRESS .. ..

AGE.. ... . OCCUPATION

—_—————

International Correspondence Schools I
(Dept. 152), Intertext House, Stewarts Road,

London, S.W.8

Block Capitals Please

7.




FOR 8ALE (continued)

MORSE % !

FACT NOT FICTION. It you start RIGHT
you will be readiug amateur and commercial Morse
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 detalls and course C.0.D. ring 8.T.D, 01-660 2896
or send 4p stamp for explanatory booklet to:

GS8HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

MADE § !

PSYCHEDELIC COLOURED LIGHT DISPLAY.
Sound operated, three channels, £17. S.A.E.
for details. A.T.J. BLOCKLEY, 335 Leeds
Road, Newton Hill, Wakefield, Yorks.

ELECTRONIC COMPONENTS, tools and books
for sale. J. VERNON, 8 Southflelds Avenue,
Qadby, Leicester.

WANTED

1
CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London. W.7.
01-567 5400/2971.

WE BUY NEW VALVES. Cash sent by
return. A.D.A. MANUFACTURING (O.,
116 Alfreton Road, Nottingham.

TOP PRICES PAID

for new valves and components
Popular T.V. and Radio types
KENSINGTON SUPPLIES

(B) 367 Kensington Street
Bradford 8, Yorks.

HIGHEST CASH PRICES for tape recorders.
9.30-5. Immediate quotations. 01-472 2185,

RECEIVERS AND COMPONENTS

A CORNUCOPIA OF COMPONENTS8! Scarce
valves, selected TV components, speakers and
cabinets. Computer panels—long leads, NOT
printed circuits. Transistors,resistors—newand
recovered. State your requirements. S.A.E.
for details MAIL-MART, 6 Eastbourne Road,
Pevensey Bay, Sussex.

BIG OLD HALF-INCH
PHOTOCELLS ARE
OBSOLETE!

Latest type high slope broad spectral response,
miniature Cd8 ceil, case similar TO-5 but smaller, by
famous American manufacturer. Brand new and
tested. 62}p (12/6).

Precision engineered optical probe body for above,
for light or enlarger meter. 75p (18/-).
Professional quality slope-front instrument case
15 x @ x 6}in. Well known manufacturers’ over-
stock, duo-grey, det. panel 15 x 8in. finished and
plerced, 2 meters, controls, etc. plus spare blank
panel. While stocks last, only £2-75 (68/-) plus 25p
Gp) p- & p.

Cadmium-plated chassis and brackets, etc. for
above, 75p (15/-) plus 17}p (3/6) p. & D.

Sub-min. vert. PC preset resistors 1-2:5-10-25-100-
230K, 1M. Bp (1/-).

5-cell 225M A-Hr Ni-Cd rechargeable batts., ex new
equipt. 874p (17/8) plus 12}p (2/6) p. & p. Few
single cells 17§p (3/8) each.

2-p 6-way rotary switch, boxed. 17}p (3/8).
Quality Cd8 transistor enlarger type lightmeter,
3}in mirror scale meter. Measures 0-01 to 1,000 lux
on 3 ranges and overrange. Complete with probe
and instructions, less PP3 battery 29-50 (29 10/-)
plus 50p (10/-) p. & p.

5p (1/-) p. & p. except where stated.

STERAD INSTRUMENTS LTD.
CHARLTON ROAD, SHEPTON MALLET, SOMERSET
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RADIO GONTROL AT A PRIGE YOU CAN AFFORD
RADIO GONTROL PRODUCTS

FOR THE REMOTE CONTROL OF MECHANISMS OF ALL KINDS

TRANSMITTER s
NEW SMALLER UNIT
CRYSTAL CONTROLLED
ON 27 MHZ
9V OPERATION
SILICON TRANSISTORS

TRANSMITTER £6-50 <

-

< RELAY VERSION + £1:25

RECEIVER
NEW TINY RELAYLESS

SIZEONLY 35 28 2cms
WEIGHT 20 gms
4-5V WORKING
WILL OPERATE LIGHTS,
MOTORS OR ACTUATORS
DIRECT

RECEIVER ¢£4-50

EXCELLENT RANGE AND PERFORMANCE
Transmitter and matched Superhet Receiver £18-90 Relay + £1-25
Digital proportional equipment also available,

ALL UNITS ARE CAREFULLY
TESTED BEFORE SALE AND
ARE FULLY GUARANTEED

RADIO CONTROL PRODUCTS

123 BEWDLEY HILL
KIDDERMINSTER, WORCS.

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES

Marine Tachometer (May 1970) 25p ea. Musical
Stave (May 1970) 40p ea.

Waa-Waa pedal Vol. 4 No. 7 14p ea. Audic Sig.
Gen, (Sine and Square on one board) Yoi. 5 No.
10 424p ea.

S.A.E.for List. Now available from:- HENRY'S
RADIO LTD., Edgware Road, London, W.2
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 2517

EX COMPUTER PRINTED CIRCUIT PANELS
2inx4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc. Qur
price 10 boards 50p, P. & P. 7p. With a guaran-
teed minimum of 35 transistors. Data on
transistors included.

SPECIAL BARGAIN PACK. 25 boards for £1,
P. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors included.

PANELS with 2 power transistors similar to
0C28 on each board—components 2 boards (4 X
0C28) 50p, P. & P. 6p.

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs
Tel.: Rossendale 3152
TESTED VALVES-3 MONTHS'GUARANTEE

EBFBO 15 pCC84 i5p | PYBOO  1T4p
EBre>  170p | PCFBO  15p | PYEOI 174p
ECc82 ISp | PCL82 20p | UISI 224p
ECLB0  I5p | PL36  25p | 30CI5  25p
EF80 10p | PY33 25 PCF86  25p
EF85 I15p | PY8I i7yp | PCLBS  25p
EY86 200 | PYS2  ISp | PCLB4  25p

Copper Laminate Board, for etching, ‘Ip per sq.jn.
Double sided l4p per sq.in. Any size cut, min.
order 50p plus 10% P. & P.

Postage on Valves: one valve 4p, up to 6 24p, over 6
post paid.

Microcircuits

709 4a7p 741 88p PA230 92p
PA234 87p PA237 £157 D40Ci 67p
SL402A £1-80 MELII 47p DILConn.30p

7410 28p 7420 28p 7430 28p

Transistors

ME0402 21p MEO412 20p ME4101 lip

ME4102 |2p ME6IOI 15p MP8III 35p

2NSI72  9p  2N4059 15p  2N3055  65p
Reactifiers

IN40OI  7p IN4003 9p IN400S I12p

IN4002 8p [IN4004 10p 1N4006 l4p

PL4002 10p PL4003 1lp PL4004 i2p

WOOS5 37p WO2 40p PD40  62p

JEF ELECTRONICS (P.E.3)

York House, 12 York Drive, Grappenhall,
Warrington, Lancs. Mail Order Only. C.W.O.
P. & P. 5p per order. Overseas 40p. Money
back if not satisfied.

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25V 1-10mfd, 3ip. 20-100
mfd, 4p. Mylar Film 100V 0-001, 0-002, 0:005,
0-01, 002, 2p. 0-04, 0-05, 0-1, 24p. Mullard
miniature Carbon Film Resistors E12 Series
AW 1Q-10Q, 8 for 5;. Postage 5p. THE C.R.
SUPPLY (0.,127 Chesterfleld Road, Sheffield,
S8 ORN.

H1-STAB RESISTORS mixed bag, 100, 50p;
250, £1. Please send cash with order to ELM-
BRIDGE INSTRUMENTS LTD., Island
Farm Avenue, West Molesey Trading Estate,
Surrey.

9 OA5, 3 0Al0, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875.
All long leaded on panels 13in x 4in. 4 for £1,
P. & P. 25p.

LARGE CAPACITY ELECTROLYTICS
10,000MFD 30V

1 o0oMED 10V }40p cach, P. & P. 6p.
or £3-60 per doz. Carr. 50p.

250 MIXED RESISTORS 62p
1 & § watt.
150 MIXED Hi STABS - 62p

}, § & 1 watt 5% & better.

EXTRACTOR/BLOWER FANS (PAPST)

100 CFM 2,800 RPM 4}in x 4}in x2in.  Ideal for
kitchen extraction, instrument cooling, etc.
etc. £2-50, P. & P. 25p. 240V a.c. 30 cycles

DIODES §LE8W

1 Amp 1,000 PIV 4 for 50p
20 Amp 150 PIV 4 for £1.
P. & P. 5p.

BARGAIN RELAY OFFER

Single pole change over silver contacts 25V to
50V. 2:5kQ coil. 8 for 80p. P. & P.5p.

KEYTRONICS mail order only
52 EARLS COURT ROAD
LONDON, W.8 01-478 8499

TRANSFORMER KITS
Consisting of:— CLAMPS, WINDING
BOBBIN AND LAMINATIONS

Max. Raling Ref. No. Price P. &P.
5VA  74/63 45p 7ip
10VA 35(75 523p 123p
15VA  147/88 75p 174
25VA 29/1 £1-023 224p
50 VA 781125  £1-77%  27ip
75VA 78/150  £2:37F  32%p
100VA 1200125  £275 378p

Transformer designs up to 100VA
50p ea., larger kits and designs available
on request.

Supplied by :

WEST DIDSBURY TRANSFORMERS
Brooks Street, Higher Hillgate
Stockport, Cheshire SK1 JEU

Tel. 061-480 6479
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DUAL-GATE MOSFET MEMB64C, for Wireless

World Communication Receiver 65p,

U.K.
post paid. List 2}p. AMATRONIX LTD.,

306 Selsdon Road, South Croydon, Surrey,

CR2 O0DE.

COMPUTER PANELS. 5-BC108 diodes, 15p (3/-),
post 5p (1/-), 4—50p (10/-), post 15p (3/-). 8-0C76/
0C72/0C42, BOA10 diodes, 40p (8/-), post 10p (2/-)
per panel. 8-0C170 diodes, 40p (8/-), post 8p (1/7)
per panel. 2-0C170, 2-GET875 or 4M D834, 5-100mtd
12V Electrolytics, pot core, etc., 30p (8/-), post
8p (1/7) per panel.
PANELS WITH VHF NPN AND/OR PNP SILICON
TRANBISTORS, resistors, diodes, capacitors, etc.
Panels with 4 transistors 10p (2/-), with 6-8, 15p
(3/-). 10-12, 25p (8/-). 14-18, 80p (8/-). 24, 40p
(8/-). 30-32, B0p (10/-). Post up tofour 15p (3/-),
five or over, 25p (5/-).
MIXED TRANSISTORS ON PANELS. 50 for 80p
(16/-). 100 for £1.38 (27/-). C.P. panels with
resistors, caps. and diodes, 6 for 25p (5/-). Post
15p (3/-) for six.
POLYSTYRENE CAPACITORS. 125V, 18, 22, 120,
150, 180, 220, 330, 390, 560, 680, 820, 1,200, 1,500,
700, 3,300, 3,900, 5,600, 6,800, 8,200,
. 0-015, 18p (8/-) dozen. Post free with
other goods otherwise 10p (2/-).
ASSORTED COMPONENTS. 7ib. £1 (20/-) C.P.

o J.W.B, RADIO

76 Hayfleld Road, Saiford 6, Lancs.
MAIL ORDER ONLY

DRY REED INSERTS

Y Y s 2\
Naaudn — ey 4
Overall length 1.85" (Body length 1.17),

Diameter 0.14” to switch up to 500 mA ac up
to 250v D.C. Gold clad contacts. Glgp per
doz.; £3-75 per 100; £27-50 per 1,000; £250 per
10,000, All carriage paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0803 34897

PRINTED CIRCUITS

PE ‘Gemini’ STEREO AMPLIFIER (Dec. 1970)

Twin Channel Main Amplifier. Stabilised Power Supply.

Total price £1-13. P{P. 8p.

All boards are fibreglass, drilled and tin plated with
reverse side screen printed for easy component and

connection identification.
SAE for PC board list of other current projecta.

SERVITRON ELECTRONICS, 18 Beckdean
Ave., Poulton-Le-Fylde, Blackpool, Lanecs.

FY6 8BG

CAPACITORS. Dubillier, 0-14F 500V, 30p
doz., £2:10 per 100. Hunts 0-04uF 500V, 15p
doz., £1 per 100; 0-001uF and 0-005.F 350V,

16p doz., £1 per 100. Skeleton Presets, 2K (2

»

6p, Co-ax Sockets on isolation panel, 6p, 60p
doz. Jack Plugs, Standard, 8p; 3-5mm, 6p;
400-200-50-16uF 300V, 30p, £3 per doz.
Recording Tape, 5in LP, 46p, 53in LP, 60p.
Post and packing on all orders 10p. Send
S.A.E. for list. M. DZIUBAS, 158 Bradshaw-

gate, Bolton, Lancs.

AUDIO EFFECTS
5 SHAW LANE, HALIFAX, YORKS.

LATEST DESIGN—BUY WITH CONFIDENCE
FROM PROVEN DESIGNERS

Radio Control

8ingle channel T.X. Small comipact crystal controlled

printed circuit. Easy to build and tune. Push Pull

O/P. All silicon transistors. Micro action tone

switch. Bottom loaded aerial. Coil on P.C. board,

Fantastic O/P. Everything bar case in kit form at

£8 post paid. Coils ready wound 10/~ (50p) extra.

Undrilled alloy case 8/- (40p), Ready built in case

£8.5.0 (£8-25) post paid.

8uper regen RX

Miniature, lightweight, supersensitive. Uses PP3

or pen cells. Bilicon transistors. Front end works

straight off. O/P without relay (drives actuator

direct) or through 8V 300 ohm relay (not provided).

Ideal for model aircraft. In kit form at only £8.5.0

{£3-25) post paid,

Available 8hortly

Buperhet kit with cascade front end, dual AGC loops.

Buper selective. Recommended soldering iron Antex

15 watt 32/6 (£1-624),

Ham Band Transistor Superhet Receiver Kit

Uses Denco plug in coils 500k Hz to 30kHzin 4 ranges.

Normally supplled with kit 1-5MHz to 5MHz extra

ranges 12/- (80p) eich. 3iow motion tuning.

Push pull audjo output to your 8 chm speaker, black

perspex predrilled front panel. In kit form at

29.12.6 (£0-62§) ready built, calibrated and

guaranteed at £15.5.0 (£15-28),

Power Controller

Full wave control using braded tric rated 13 amp

3kW. Single control zero to full power. In

atrong metal box with 13 amp main socket outlet,

ideal for fires, driils, floodlights, motors, ete. Ready

built at £9.15.0 (29:78) post paid. 1n kit form with

tull instructions £7.5.0 (£7-25) post paid.

Vox Switch

Make a noise, it switches, high imp. L/P for XTL

mike. Drives your 12" volt relay. Ready built

£3.10.0 (£3-50) or in kit form £2.7.6 (£22-371).

Reverberation Amplifier

Selt contained transistorised. Batt. operated.

Entirely different approach to sound reproduction.

‘With this unit-proper sound delay through reverbera-

tion, tones are created truly third dimension for

concert hall originality. Two controls adjust

vohume and reverberation. 8imply plug in micro-

phone, guitar, etc., and O/P into your amplifier.

Encased in beautifu] walnut cabinet 74" x 3* x 44"

at only £10.15.0 (£10-75) post paid.

Pocket Metronome

Variable beat. lgrlves your speaker or earpiece

provided, uses PP3. In attractive plastic case at

£1.17.6 (£1-87}) or as a kit at £1.7.8 (£1-87}) both

post paid.

Morse Oscillator

Just attach your key. Drives your speaker or

earpiece provided. Works on pen cells. Ready

built. in case as above £1.5.0 (£1.25) as a kit 17/8

(87},) both post paid. Latest Mullard manual on

audio amps, etc., 82/6 (£1-621) post paid.

Texas Transistors

Driver, NPN and PNP complementary symmetry.

Pack of three 7/~ (35p) post paid.

UNIQUE 15 WATT CLASS B
AUDIO-AMPLIFIER MODULE
ONLY 2" x 1" x & plus tags

Complet ith external
m e with ex ‘ 3 o 9 9

coupling and decoupling
capacitors, etc,
Bendix BHA-0002 is a class B Quasi-complementary
audio amplifier using latest thick filiu construction,
ensuring uniform  performance and optimum
reliability. Power rating, 15W, continuous into a
conventional speaker load of 3-2Q.
Complete with external coupling and decoupling
capacitors and bias adjust resistor as necessary.
@Sensitivity: 350mV into 18K Q
@ Power required: 30V at 1 amp max.
@Heat sink suggested: 6in x 6in ali for max.
continuous output

8nitable power aupply | stereo. Components for
component pack and | mono including tour in-
circuit diagram £2:78 { put and one output
mono, £3.50 stereo. socket (D.L.N.) £11.75.
Pre-amplifier component

pack including full bass | Components for stereo
and treble tone controls | including four input and
and inputs for magnetic | two output connectors
and ceramic cartridges | (D.I.N.), escutcheon,
(using Peak Sound pro- | knobs, mains and mono/
ducts) £3-25 mono, £7:28 | aterev switches £21.75,

Spares available. Post free U.K. only. Full data
15p post free.

DALYNE COMPONENTS
Gayton Road « Blisworth « Northants

Your local component stockist

ast Anglia

AGLE

lectronics

agle St.

PSWICH s

TELERADIO ELECTRONICS

JOIN THE FASCINATING HOBBY OF

RADIO CONTROL. BUILD A SINGLE

CHANNEL SYSTEM FOR ABOUT £12

OR A SOPHISTICATED PROPORTIONAL
SYSTEM FOR £80

Detailsfrom the specialists : TELERADIO CO. (P.E)
325-7 FORE STREET, EDMONTON, N.9

Complete range of Kinetic Lighting
Effects units and 100W Mixer-Amplifier,
Send 5p in stamps for further detaifs.

-

Still available—our ever-popular Mk.2
Psychodelic Lighting Unit, manu-
factured on professional fibre-glass
printed-circuit board material.

Drive voltage is derived directly from
amplifier output or across speakers.
The unit converts the audio frequency
signals into a three-coloured light dis-
play; the colour depending on the
frequency of the signal and the inten-
sity on the loudness of the audio
source,

Uses latest full-wave triac circuitry
and incorporates signal input level and
minimum ambient light level controls.
Will drive up to 1-5kW per channel at
240V a.c. Complete printed-circuit
board assembly built and tested. Size
8%in .. 64in » 34in.
£17.50 net

INSTRUMENTAL
AUDIO EFFECTS

CREATE ''PHASE" on your tape
recordings, records, ete., unique
electronic circuitry enables you to
create ' phase " at the turn of a knob.
Just connect between pre-amp. and
power-amp.

This is not waa-waa, white-noise or
swish but genuine phase-shift created
electronically. Input and output im-
pedances match to 10-50k(), Operates
from 9V battery. Complete printed-
circuit assembly, built and tested.

Size 4in.  24in,  13in. £3.25 plus 10p
carriage.

OR £2.50 plus 10p carriage in KIT
FORM

SUPER ‘“‘FUZZ" UNIT. Connects
between guitar and amplifier. Oper-
ates from 9V  battery. Complete
printed-circuit board assembly, built
and tested. Size 3%in. 2%in,  §in.
£3.25 plus 10p carriage.

OR £2.50 plus 10p carriage in KIT
FORM

plus 50p carriage

MAIL ORDER ONLY

S.a.e. for all enquiries

Dabar Electronic Products
98a Lichfield Street, Walsall, Staffs.
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LOW VOLTAGE AMPLIFIER Fewonlyat
5 plus 12{p
P. &P

& trangistor amplifier complete

£1-75

with volune control, is suitable
for 9V d.c. and a.c. eupplies.
Will give about 1W at 8 ohm
output.

‘With high IMP input this amplifier
will work as a record player,
baby alarm, etc., amnlifier.

PSYCHEDELIC LIGHT CONTROL UNIT

Three Channel:  Bass—Middie—Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the Joudspeaker terminals of an
amplifier, and connect three 250V up to
500W jamps to the output terminale
of the unit, and you produce a fascinating
sound-light dieplay. (All guaranteed)
£018-50 plus 37ip P. & P.

If you require more information please send 8.A.E.

NI,

11 & 40 MAYES ROAD, LONDON N22 611 sss 3006

ACOS STETHOSET. 200 oh d.c. Res. stethoset complete with 5ft of wire.
Ideal for private listening on radio and tape recorder.

These stethosets are made to very high standards, they are used but in good condition
and are all guaranteed.

Well below original Price at 80p plus 7{p P. & P.

MAIL ORDER

EAKER 450
10W 13inx8in - two 22}in
tweeters and cross-over. All wired
and ready for use. This ever-
popular 450 in 3-8-15 ohm imp.

25 plus 37ip P. & P. each.

SHELF UNIT

Two teak finish shelves on a black frame
(overall size: 28inx25inx12in). Ideal for

hi fl equipment: amplifiers, speaker cabinets. EMI LOUDSPEAKER 150
etc. The perfect answer for housing unit |10 watts. 138 base unit. Plus
audio and equipment, This unit is wall|a tlared centre cone. Designed to
mounting. handle the higher {frequencies.

Please state imp required. 3.8.15Q .
A bargain at £2.50 plus 37§p
P. & P, each.

£25° plus 37}p P. & P.

BATTERY ————= CRESCENT CASSETTES MAINS KEYNECTOR BARGAINr BOARDS
ELIMINATOR | #Pop quality cassettes at unbeatable pricea (complete zﬁfyy“&%{e:a-?:‘;lds Iy ga%)r‘ep%‘rc :1':: a[i " :T!
" 3 X 1
Plug your Transistor T b standard storage case): €60 37ip, €90 6247 § Bquipment to / experimenter. | |
A L - 120 87!p plus 5p P. & P. . =

Radio, Anplifier, Cas- o the JLAINg f / Ex computer ‘9 Lo |
sette, etc.,intothe a.c. supply I M T i boards  with: | %’T ,"" Lb¥

; A ..} HIGH QUALITY IMPORTED HEADPHONES 1 [ seconds. Ideal = Resistors, Cap- |+ T
mainsthrough this corpact elimin- for bench, ~- acitors and L———0
ator. 2}in < 2in < 3in approx. 43V | 1.000Q per phone . .80p TTC garage, demonstritions, etc. useful Transistors—at least 4
£1.50.6v £1.50,9v £1.50,7:V | 2,0000 per phone . 871}p G1105 (Multi I':"nl"el%“\o‘;’ %‘)" be made | transistors per board.

ith cable ¥ 5 max. load 134 fused).

complete with cable and plug for § Plus 10p P. & P. per pair. BARGAIN PRICE 30p per boarl

Thilips Cassette.
£2 plus 7lp

STEREQ HEADSET
8 ohm impedance, complete with plug and bft

lead. A very comfortable phone set. Listen to
stereo without noise interrupting the pleasure.
Wonderful value. £2.80 plus 10p P. & P,
STEREQ JUNCTION BOX
For stereo amplifiers without stereo jack socket.
£|25 plus7ip P. & P.

P& Poeach.
BRIGHTNESS CONTROL
Full control over 300 watts of
incandescent lighting. Thyristor
light Jdimmer mounted on a stan-

MK. Box. Enjoy

(=

ONLY £2:32;

P. & P. Free on this item.

5 BOARDS £1.20. P. & P. Free
on this item.

CHROME TV STAND
28in < 83in<16in high. This modern design TV
stand would make an ideal bage for a coffee table and

ia a bargain at:
£ I 62% pius 26p P. & P.

the pleasure of
having the precise
amount of light you
require at any time.
Our Price £2.78

plus 3p P. & P. each.

dard ewitch block

ready to fit into a
| S

FOR FREE LISTS

WE HOLD THE LARGEST STOCK OF RETAIL
COMPONENTS IN LONDON — SEND S.A.E.

LEGS
154in high, 73in wide at top, 13in wide at bottomn.
In modern matt black finieb ideal for ail types of
cabinets, loudspeaker plinth, record player, etc.
75p ver pair plus 15p P. & P.

| 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. ldeal cheap transistors for radio
enthusiasts, manufacturers, schools and colleges.
TYPE STNIi8
Silicon Planar Transistors npn TO-I8 Metal Can.
2N706, 2N2220, BSY27-95A, BSX44-76-77.

Price: 500 £9, 1,000 £15

Types similar to:

TYPE STPI8 .
Silicon Planar Transistors pnp TO |8 Metal Can. Types similar to:
BCY70-72, 2N2906-7, 2N2411 and BCI86-7. Also Used as comple-
mentary to the above npn type device type STNI8.

Price: 500 £9, 1,000 £15
TYPE STNL
Silicon Plastic Epitaxial Planar Transistors TO-92 case. 1.C. 200mA,
300mW medium to high gain, available in npn or pnp and types similar

to: o
NPN2N2926 — 2N2711 — 2N3391 — 2N3707 — 2N3711 — BC167-8-9.
Price: 500 £7-50; 1,000 £13

TYPE STPL
As above but in pnp and similar to types 2N5354-56, 2N4058-2N4061

and 2N3702-3. Also used as complementary to the above npn devices
type STNL.
Price: 500 £7-50; 1,000 £13

TYPE STNK

Silicon Planar Plastic Transistor npn with TO-18 pin circular lead
configuration, I.C. 200mA, 300mW and similar to BC107 8 9, BCI70,
BC173, BCI182-184, BC237-8-9 and BC337-8.

Price: 500 £9-50; 1,000 £16
When ordering, please state type required,i.e., STNK or STNIS, etc.
All prices in pounds and new pence.
All goods Ex-stock sent by return.

DIOTRAN SALES
P.O. Box 5, WARE, Herts.
S.A.E. For full list of surplus semiconductors

Cash with order please to:

264

BUILD YOUR CIRCUITS
on

VEROBOARD

—the Universal Wiring Board—
obtainable from your focal Retailer
Trade enquiries to:

NORMAN ROSE (ELECTRICAL) LTD.
8 St, Chad's Place, Gray's Inn Road, London, W.C.1
Technical engquiries to:

VERO ELECTRONICS LTD.

Industrial Estate, Chandler's Ford, Hants

BAKER 15in. AUDITORIUM

A high wattage loudspeaker of
exceptional quality with a level
response to above 8,000 cps. Ideal
for Public Address, Discotheques,

Electronic instruments and the
Yoice coil impedance 8 or 15 ohms models
Baker Reproducers Ltd

home,
Useful response 20-14,000 ¢.p.s. £p!s1'9
Bensham Manor Road Passage, Thornton Heath, Surrey.

g

s

Maximum Power 35 watts
Nett weight 15 1bs. FREE

Bass Resonance 35 ¢.p.s.
Flux Density 15,000 gauss

GUITAR MODEL ""GROUP 50" 50 watt rating £19
Lotest catalogue !/- with enclosure plans

01-684 1665
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In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That's how long it will take you to fill in the coupon below. Mail it to
B.I.LE.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.LE.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.

THEY DID IT—S0 GOULD 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.

Mechanical
AMSLE (Mech))
Inst. of” Engincers
Mcchanical Eng.
Maintenance Eng.
Welding

General Dicsel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Mcrallurgy

C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
AMIED.

Gen. Draughtsmanship
Die & Press Tools

Elec. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
‘T'echnical Drawing
Building

Electrical & Electronic
AMS.E. (Elec

C. & G. Elcc. Eng.
General Elee. Eng.
Installations & Wiring
Electrical Maths.
Electrical Seience
Computer Electronics
Electronic Eng.

Radio & Telecomms.
C. & G. Telecomms.
C. & G. Radio Scrvicing
Radio Amateurs’ Exam.
Radio Operators’ Cert.
Radio & TV Engincering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &
Elcctronics {(with kit)

WHICH SUBJECT WOULD INTEREST YOU?

Auto & Acro
AMIMIL
MAA/IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.

Gen. Acro Eng.

Management &
Production
Computer Programming
Inst. of Marketing
ACW.AL
Works Management
Work Study
Production Eng.
Storckecping
Estimating
Personncl Management
Qualuty Centrol
Electronic Data
Processing
Numerical Control
Planning Engincering
Materials Handling
Opcrational Research
Muctrication

Constructional
AMSE (G
C. & G. Structural
Road Engincering
Civil Engincering
Building
Air Canditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and
Decorating.
Architecture
Builders’ Quantitics

(Write if you prefer not to cut this page)

General
CEL
Petroleum Tech.
Practical Maths.
Refrigerator
Servicing.
Rubber Technology
Sales Engincer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42

O’ and ‘A’ Level

subjects including:

Inglish

Chemitstry

General Scicnce

Geology

Physics

Muathematics

Technical Drazing

French

German

Russian

Spanish

Biology

BULET. and irs

ussoctated schools

have recorded well

over 10,000 G.C.E.

successes at ‘O and

A leeel.

WE COVER A WIDL

RANGE OF TLECHNICAL

AND PROFESSIONAL
EXAMINATIONS.

yther e xam successes.

Over 3,000 of our Students
ave obtained City & Guilds
Cerrificates. Thousands of

*“Completing your Course meant going from
a job I detested to a job I love.” - Case
History B/461.

FIND OUT FOR YOURSELF

These letters — and there are many more on
file at Aldermaston Court - speak of the
rewards that come to the man who has
given himself the specialised know-how
employers seek. There's no surer way of
getting ahead or of opening up new 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 TEGHNOLOGY

Dept 316A, Aldermaston
Court, Reading RG7 4PF.

POST THIS GOUPON TODAY

Ly 7 1 1 B B 7 0 B J ¥ |
To: B.1.LE.T.,Dept 316A, Aldermaston Court, Reading RG7 4PF

Name. .

A N I
lAddress. e B ge ............... l
R I

B..LET-IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE

Published approximately on the 15th of each month by IPC Magazines Ltd., Fleetway House, Farriugdou dtreet, Loudon, E.C.4. Printed in Eungland by Chapel River Press,
Andover, Hants. 8cle Agents for Australia and New Zealand —Gordon & Gotch (Afsia) Ltd. : South Africa—Central Newa Agency Ltd. : Rhodesia and Zambia—Kingstona Ltd. :
East Africa—Btationery and Office Supplies Ltd. BSubscription Rate (including postage) : For one year to any part of the world £2 5s. 0d (£2-25).

Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a
mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever




HENRY’S RADIO LIMITED ;"™

ENGLAND'S LEADING ELECTRONIC CENTRES
H-FI - COMPONENTS - TEST - PA - DISCOTHEQUE - ELECTRONIC ORGANS - MAIL ORDER

TRANSISTOR AMPLIFIERS
NEW RANGES NOW IN STOCK

{Leaflets Ref. No.: 6 and 8).
Post, etc., 20p (4/-).

4-300 4TR 9V 300mW ££I-75 (35/-)

AFIOS 50k/V  multimeter (illus.). Price
£8-50 (190/-), p.p. 20p (4/-). Leather case
£1.41 (28/5).

200H 20k/V. Prlcle £3.87 (77/5), p.p. 20p

104 4TR 9V IW 2-12 (42/5) (4/-). Case 62p (11/5),

304 4TR 9V 3W £2-47 (49/5) 500 30k/V multimeter. Price £8-87 (177/5),
555 6TR 12V 3W €175 (55/-) p.p. 20p (4/-). Leather case £1-50 (30/-).
PA7 6TR 16V 7W £3-62 (71/5) THL33 2k/V. Price £4:12 (82/5). p.p. I5p
608 6TR 24V |OW £4.12 (82/5) (3/-). Leacher case £1-15 (23/-).

410 4TR 28V 10W £4.97 (99/3) TE65 Valve voltmeter (illus.). Price £17.50
MPAI12/3 6TR |8V |2W £4.50 (90/ ) (350/ ), p.p. 40p (8/-).

MPAI12/15 6TR 36V | 50B Pocket pencil

5/-
Z30 9TR 30V 20W £3 75 (75/ )

slznal injector £1.75 post

PA25 I0TR {Special) 25W = SESOO Pocket pencil signal
(1 0/ ) "HOOSE STEREO tracer £1.50 post paid.
Z50 30V 40W £5.47 (109/5) 2T 100 | TE0D RF generator. Price €15, p.p.
PAS0 12TR (Special) 50W | FROM S | 40p (8]-).
. (|90/') TE22D Matching audio generator. Price
100 100W with power supply £45 and a complete range of | £17, p.p, 40p (8/-).
post 45p (9/-) individual units in  stock— | TEI5 Grid dip meter. Price £12:50,
Demonstrations all day--visit p.p. 40p . .
OPTIONAL POWER SUPPLIES  Post, etc., 20p (4/-) urlaswl HERNSEote LOMWMETOR Scope 3 in. ctube. Price £37-50,
p-P:
;ggg gw:tchagl'e 28"9 or '_FWO; ;0" IP(/)\47 304 2;- g;- 52:;:; TERMS (Credit terms from TE)J. Auduo Generator. £17, p.p. 40p.
witchable {One or Two) for £30 rchase——callers  only). 5 .
MU 24/40 Switchable (One or Two) for MPA12/3 or MPAI2/15 FREE_"‘S’(M‘(S Lists Nos. I6/I)7 {Get a copy of our latest catalogue for full specifications
€450 (90/) | on rcquest—BEST VALUE | 2nd further ranges.)
PZ5 for Z30 £3.97 (79/5) or PZ6 for Z30 £6.97 (139/5) IN UK. | & —
PZ8 for Z50 £5'97 (119/5). Transformer £2°25 (45/-)
Pl for 608 £2-87 (57/3). P15 for 410 £2.62 (52/5) | — 2
MU442 for | or 2 PA25 or | only PA5O £6-50 (130/- ) 1
— —_— _—
PROJECT 60 PACKAGE DEALS CATALOGUE 1
2 x 230 amplifier, stereo 60 pre.amp. PZS power supply, |
£19, Carr 40p. Or with PZ6 power supply, £€21. Carr. . Now 350 pages
40p « Z50 amplifier, stereo 60 pre-amplifier PZ8 power X . 4
supply, €21, -50, p.p. 40p. Transformer fgg 52887(1 -25 extra. WHY 9V operated or mains unit optional -
Any of the above with Active Filter unit a or with pair transformer (MT98 70p (14/-)), e NG
QI6 speakers add £16. Also NEW FM TUNER, £23. NOT | 1CiomV adiustable sensicivicy. PIP
- P o ST SEND | output for 3-8 ohms. Fitted volume S
BUILD THIS VHF FM TUNER control and leads. Size Skin x | ffin x3in. o .
AWAY Thousands of uses—takes magnetic, Price £1-75

BANDWIDTH. PRINTED CIRCUIT
HIGH FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and reception
of mono and stereo. There is no doubt

i d crystal inputs direce. (35/-}, pp. I5p

TODAY? | drmamic an ' ; 30" Complete
I Outpuc  300mW-—very high gain— Gl pepEompiste

No. 8.

* COMPONENTS, TEST GEAR buiit in rectifier circuit.

|
|
I 5 MULLARD TRANSISTORS 300kc/s:'
{
1

about |tTI—VHF FT«] gives tlhe REAL || * EQUIPMENT, MODULES — =57
sound. All parts so separate y *
Free Leaflet No. 3 and SPECIAL OFFERS, Etc., Etc.
TOTAL £6-97 (I19I-), p.p. 20p_ (4/-). Everything for the constructor. | JL Price
Cabinet £I, Decoder Kit £5:97, Tuning Complete with S0p value dis- |
meter £1-75.  Mains  unit (optional) | count vouchers for use with £997
Model PS900 £2-47 (49/5). Mains unit purchase. Price 41p, post free. ||
for Tuner and Decoder PS1200 £2-62 . 199/6, p.p
(52/5). C E 8 page Transistor, » P.P-
§ FREC IC, Diode lists No. 33p  (6/6)
——— 36 (31in. tape
MU" D YOURSELF A QUALITY RADIO | REE 16 page Organs to | 300ft. and
Excellent printed circuit design with full l Build brochure No. 9 . spool 40p
power output. Fully tunable on both Ideal for experimenters, | (8/-)
W/LW bands. 7 Mullard transistors. | FRFE ~ Decks and  Hi-Fi | educational projects as
Fntted Sin speaker. Room filling power. Stocks  Lists  No. ] well as for practical 9V operated 2-speed tape deck
Easy to build with terrific results. Two t6/17 uses. Delay adjustable || ficted Record/Replay ¥ track and

colour leathercloth cabinet with silvered . dilsighes 3-15 secs. Operates || Erase/Bias Osc. Head. Complete
front. All local and conunental stations. ' FREE ,PnAg B'::ON? |e'gh( I 9-12 volts. Heavy Duty with %sc_nllagor/?_ecozd. Xhleia_d
Complete detailed instructio: Relay Contacts. Com- circuit. Unit size 9in x 6§in in

Total cost £6-98 (£ 6.I96),pp JSp (7/— rrREE Quotations for all! plete with suggested and 2fin below motor board.

All parts sold separately. Electronics—send applications sheet. Price Takes up to 4in spools. Supplied

Leaflet No. | fist and S.AE. £1.75 (35/-) post paid. | Brand New.
—_— S — [—— — — e — — — —
HENELEC SELF-POWERED PREAMPLIFIERS I 25 WATT g ON AMPLI S
Designed for use with PA25 and PASO GOLD AND SILVER FINISH, Mains LOOK AT THE SPECIFICATIONS!
Amplifiers. operated. Supplied with all plugs etc.
UP TO | @®Rise time 2usec.

Cg{%?TABLE PULLY @At full power 0:3%

distortion. @®Short circuit proof
plus limiting cct.
@At full power—I1dB No. 25 on request.
Il ¢/s to 40 kefs.

* FET9/4. Mono with built-in mic.
mixer. Accepts any ceramic or
crystal cartridge. Plus tuner, tape,
etc. Price £12:50 (£12.10), p.p. 20p.

(4/-). ®Res 1dB |1
ponse——
S D S N S SIS FET154 STEREO (illus). Magnetic cfs to 100 kefs.
TORS, FET's and IC's, DIN SOCKETS, fo e e P e 1650 PA25 10 transistor all silicon differential input 400mV sensitivity. 25W

stereo sound. Price > 5 2 b ! : A
gbgr‘i'ofﬁtgaséﬁ"{oﬂowerigdspgiss (£6.10), p.p. 25p (5/-). Rms into 8 ohms. Supplied with edge connector harness size 5in x 3in X2in.

»

AND TREBLE BOOST AND CUT. * Also suitable for use with any power PAS50 12 transistor version 50W Rms into 3 to 4 ohms, Size 5in < 3in x 4in.
Al inputs provided plus TAPE amplifier. Suggested types PA2S, M U442, Power supply for one or two PA2S or one PAS0.
RECORD and REPLAY. PASO, MPA12/3, MPAI2/IS. | PA25,£7-50. PASO0, £9.50., MU442, £6. P.P. 20p each.
SIMPLICITY TO MOUNT EASY TO USE DESIGNED FOR QUALITY, PERFORMANCE AND PRICE
All units no soldering—just edge connectors and plugs As specified for many “Practical Wireless’ 1970 projects

Electronic Components & High Fidelity Sales & Electronic Organs, Mail Order and
Test Gear Centre Demonstrations Centre P.A. & Discotheque Centre Industrial Sales Dept.

356 EDGWARE ROAD, | 354 EDGWARE ROAD, | 309 EDGWARE ROAD, | 303 EDGWARE ROAD,

LONDON, W.2. LONDON, W.2. LONDON, W.2. LONDON, W.2.
Tel: 01-402 4736 Teil: 01-402 5854 Tel: 01-723 6963 Tel: 01-723 1008/9
OPEN 8am. to 6p.m. MONDAY TO SATURDAY — 9a.m. to Ip.m THURSDAYS — OPEN ALL DAY SATURDAY




