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TRADE
COMPONENTS

JUST A FEW BARGAINS ARE LISTED - SEND STAMPED ADDRESSED
ENVELOPE FOR A QUOTE ON OTHER REQUIREMENTS. PAY A VISIT.
DVER 90% OF STOCK BELOW QUANTITY WHOLESALE PRICE.
ALL PRICES INCLUDE THE ADDITIONAL DISCOUNT IN LIEU OF
GUARANTEE. MINIMUM ORDER GOODS VALUE £1.00. ;

Goods sent at customer s nsk. unless suficient payment for re

post) or compensation fee (parcel post}) included.

gistration (1st class letter

JAP 4 gang min. sealed tuning condensers 30p*

VALVE BASES*
Printed circuit BO9A-B7G
Chassis B7-B7G . 9%
Shrouded chassis B7G—-B8A . 10p
B12A tube . 10p

Speaker 6 x 4 5 ohm ideal for car radio €1 ,00*

TAG STRIP - 6 way 3p| 6 x 50pF or 2 x 220pF
9 way 5p Single 1p|trimmers 20p/|

5p

Car type panel lock
and key 50p’
18 volt 4 amp charger,
bridge rectifier 79p
GC10/48 £3.00
Aluminium Knobs
for 3" shaft. Approx,
$" x " with indicator
Pack of 5 50p*®

BOXES — Grey polystyrene 61 x 112 x 31m
self tapping screws 32}p
Clear perspex sliding lid, 46 x 39 x

ABS, ribbed inside 5mm centres for P.C.B.,

m, top secured by 4

24mm 10p
brass corner inserts,

screw down lid, 50 x 100 x 25mm orange 48p; 80 x 15C x 50mm

black 70p; 109 x 185 x 60mm black £1.10

Used 999 ALARM UNIT. 12 volt includes
player, 2 x d.p.t.d., 1 x 4 p.d.t. miniature relay.

loop cassette tape
Reed relay, solenoid,

35 marked semiconductors, caps, resistors, pots, terminal strip etc.

£2.

00 plus £1.40 p&p

SWITCHES

Way Type

Slide

Slide

Rotary Mains
{or 1p 2W) Micro with roliei

Miniature Slide 16p®

2 Toggle 12p*

S PST. 10 amp 240v. white rocker switch
with neon. 1° square flush panel fitting 30p
S.P.S.T. dot 13 amp, oblong, push-fit, rocker 15p J

12p*
20p*
20p*
20p

2
24
1
1
3

Sidleen/AFA Very High Security barrel Key
Switch. 2 tubular keys £2.50

RESISTORS
1% watt
1 watt
Up to
wound
1 or
price.

1p*
2p*
15 watt wire

8p
times

2% five

pitch edge connector20p

Diode Equivalent Book,
172 pages, AA111 to
ZY200, 1N34 to
153200, also outline

AUDIO LEADS*
3 pin din to open end, 1§yd, twin screened 35p
Twin phono—open end, 4ft twin screened 35p
3 pole jack plug to tag ends, 4 ft. 35p

COMPUTER & AUDIO BOARDS/ASSEMELIES
VARYING CUNTENTS INCLUDE ZENER. GOLD BOND.
SILICON, GERMANIUM, LOW AND HIGH POWER
TRANSISTORS AND DIODES, HI STAB RESISTORS,
CAPACITORS, ELECTROLYTICS, TRIMPOTS, POT
CORES, CHOKES ETC.

3lb for 86p + £1.00 post and packing

7lb for £1.96 + £1.40 post and packing

3" Tape Spools 3p
17 Terry Clips 4p
12 Volt Solenoid 30p

1k horizontal preset
with knob 3p*

4 and connection data,

£1.50 NO VAT
POTS*

Log or Lin, single or dual,
switched carbon or wire-
wound, rotary or slider. All
types 20p
1.5m Edgetype

Skeleton Presets*
 Slider, horizontal or verti-
cal standard or submin. 6p

THERMISTORS*
VA1008, VA1034,
VA1039, VA1040,
VA1055, VA1066,

TV KNOB
Dark grey plastic for recessed shaft (quarter
inch) with free shaft extension 5p*

10p
VA1082, VA1100
VA1077.
VA1005,

ENM Ltd. cased 7-digit counter 2§ x 13 x 1}”
approx. 12V d.c. (48 ac.) or malns 75p

}15p
RELAYS '

12 volt S.P.C.O. octal
mercury wetted high

ZM1162A INDICATOR TUBE
0-9 Inline End View. Rectangular Envelope 170V
ArTTHT 2
GRUNDIG REGULATED TAPE MOTOR
6V nominal approx. 3 x 13". Incl. shock absorbing
carrier 70p

3.5mm metal

stereo plug

20p*
Ferric Chloride, Anhydrous mil. spec. 1lb bag 40p

ture sealed d.p.d.t.

speed 50p
P.}

AN tyme Q0

1 GHM cofl, 4 pote cfo 50p |43 X & X §7

Mains or 12v d.p

heavy duty octal 80p

700 ohm 11-31 volt minia-
80p

"Cinch & way std 0.15 }

ELECTROLYTICS Many others in stock
70- 200- 300~ 450-
Up to 10V 25V 50V 75V 100V 250V 350Y 500V
MFD
10
25
50

4p
4p
4p
100 5p
250 9p 10p
500 10p 11p
1000 13p 22p 40p 75p
2000 23p 37p 45p —
As total values are too numerous to list, use this

5p
5p
5p
6p

6p 8p
6p 8p
6p 9p
10p 12p
11p 17p
17p 24p

12p
15p
18p
20p

10

10p
13p
19p
28p
45p

16p 20p
18p 20p
25p —
85p £1

£1.50 —

8/20, 10/20, 12/20, 22/50 Tubular tantalum 20p each
16-32/275V. 100-150V. 100-100/275V 30p*
50-50/385V. 12,000/12V, 32-32-50/300V, 20-
20-20/350V 60p* 700 mfd/200V £1.00; 100-100"
100-150-150/320V £2.00°.

RS 100-0-100 micro amp null indicator
Approx. 2" x 3" x 3" .. .. £1

INDICATORS
Bulgin D676 red, takes M.E.S. bulb
12 volt or Mains neon, red pushfit .. .. 18p
R.S. Scale Print, pressure transfer sheet .10p

CAPACITOR GUIDE - maximum 500V

Up to .01 ceramic 3p*. Up to .01 poly 4p*
.013 up to .1 poly etc. 5p®. 12 up to .68 poly
etc. 6p®. Silver mica up to 360pF 8p. then to
2 ZOOpF 11p. then to .01 mfd 18p.

p. .1/600:- 12p. .01/1000, 8/20. .1/900
22/900 4/16. .25/250 AC {600vDC) 40p.
5/150, 10/150, 40/150.

Many others and high voltage in stock.

FORDYCE DELAY UNIT
240 volt A.C./D.C. Will hold relay, etc., for approx.
15 secs after power off. Ideal for alarm circuits,
etc. £1

CONNECTOR STRIP
Belling Lee L1469, 4 way polythene. 8p each
12p
30p
9p

Aluminium circuit tapei, 3" x 36 yards—self
adhesive. For window alarms, circuits, etc. 75p

11 glass fuses 250 m/a or 3 amp (box of 12)
Bulgnn 5mm Jack plug and switched socket (pair)

Reed Switch 28mm. body length

price guide to work out your actual reguirements.

Digital count unit. Counts in steps of 1, 2, 5 or 10 with total limit switch (2 x D.I.L

MAINS DROPPERS*
66--66-—158 ohm, 6666 +-137 ohm
266+14+193 ohm
285+ 575-+148435 ohm
25+ 35-+97 459+ 30 ohm
1" x 23" Speaker, ex-equipment 3 ohm
2 Amp Suppression Choke .

3x2 X" fl PAXOLINE

PCV or metal clip on MES bulb Holder
VALVE RETAINER CLIP, adjustable

OUTPUT TRANSFORMERS*®
Sub-miniature Transistor Type
‘Valve type,

Burglar alarm, cord-operated for windows,

doors, luggage and personal attack.

*Battery operated

Miniature O to 5mA d.c. meter approx. 3"

RS Yellow Wander Plug Box of 12

18 SWG multicore solder

RS 20 way miniature ribbon cable. 25 metre roll
{normal trade £19.60)

BRIAN J. RE
161 ST. JOHNS HILL, BATTERSEA, LON

Open 10 a.m. till 7 p.m. Tuesday to Saturday. VAT
Terms: Payment with order

diameter

£1
25p
23p foot

£7.00 p&p 86p
DON SW11 1TQ

receipts on request.

Telephone: 01-223 501 6

STYLII 20p*

ER5SB/5MX/HC2/ER2. Compact X2/X/C/SX. Gar-
rard GCM21T/22T/GKM24T/GKS25/GP59. B.S.R.
C1/SX1M/ST3/CS80/TC8/OP and T, and many
other sapphire types. Send sample required with
payment and s.a.e. if in doubt.

RS neg. volt regulator TO3, 306-099 (equiv:
MPCS00) 10A, 100 watt 4-30 volt. Adjustable
short circuit protection. Normally £12.50. £6.00

Plastic encapsulated chokes

750U H.

. 56, 20G 590,

£4.00 plus £1.00 p&p

BCD), reed relay remote output, Mains power supply, relay and delay unit. UNUSED.

Displays on 2 Minitron. 7 segments sold separately.

ACOS DUST JOCKEY

Automatic
cleaner

60p

10p

Crouzet 30-minute timer-programmer,

multi-variable contacts

McMurdo 8 or 12 or 18
socket, ex-equipment

Wood cased 8-12V buzzer
£1.50 plus 80p p&p

-way Plyg and

£6.00 plus £1.00 p&p

record
f1 ._00

36p




resistors,
£1.00 p&p 45p

Hi-stab
C90 Cassette Tape 50p

popular transistors,

11

capacitors, etc.

Lamp control panels with 5A mains triac, heat sink, 2 Multi-
turmn trimpots, cermet pot, 4 x 1A diodes, 9 x 1N914 neon

indicator,

SEMICONOUCTORS
Fuli suec marked bv Mullard. etc. Manv other tvpes in stock

AC128/176
ACY28 RoR L
AF116 ;
AF124/6/7 BD”5/'5
AF139 BD13
AF178/80/81

Ar239

ASY27/73 )
BC107/8/9 + A/B/C  6p
BC147/8/9 + A/B/C/S Gp
BC157/8/9 + A/B/C 6p*
8 , 12p

ape®
L
B
8p*
10p*®
9p*
12p®

80p .
50p

B8DX77

BC213L/2148B
BC261B

BC327/8, 337/8
BC547/7B/8/8A/8C
BC556/7/78/8/9
BCX32/36

BCY31

BCY40

BF336

BFW30

BCY70/1/2
BCZ11

1/2/
BD13 5/6/7/8/9
BD137/138 match pr
BD140/142 3
BD201/2/3/4
8D232/4/5/8

BD437
BF115/167/173
BF178/9
BF180/1/2/3/4/5
BF194/5/6/7
BF194A. 195C
BF200. 258. 324
BF202/3

BF528 Dual Mosfet
BFW10/11 FE.T.

BFW57/58
8FX12/29/30
BFX84/88/89
BFY52
BFY90
BR101
BRY39/56
8s!

V64
BSV79/80 FE.Ts
BSV81 Mosfet
85X20/21
B8SY40

BU204+Mount " Kit €1 .8

CV7042 SOCM/“
ASY63

GET111

ON222

TIP30/3055

TIS8BA FET.

711486

ZTX300/341
2N393 (MA393)

Voit

1.600 B8YX10

140 0SHO1-200

42 BY164
110 EC433
400 Texas
100 LR.

BRIDGE RECTIFIERS

2N456A

2N1507/2219
2N2401
2N2412

BSY95A 8

2N2483

2N2904/5/6/7/7A

2N3053 .
1.2N3055 RC.A.

2N3704

2N3133

2N3553

2N4037 p
2N5036 (Plastic 2N30551300
2N5484 FET 34
2S5A141/2/360 31p
25B135/6/457 20p
40250 (2N3054) 30p

NEW B.V.A, VALVES®

EB91 34p
ECL80 34p
PCCB4 34p
6SN7 50p
6AT6 50p
Ez81 40p
TRANSFORMER
Ferromag C core. Screen-95-
106-115-125-200-220- 340v
Tnput: output 17v 1A x
2 + 24-0-24v 1.04A + 20v
“1mA. These current ratings

can be safely exceeded
by 50%. £3.50 + £1.00' p&p.

WOO00S 240V A.C.
Approx. 2,500 r.p.m.
continuous rated 6in
-FAN (ex-computer)

£15.00 p&p £1.30

“RECTIFIERS

Amp Voit

4/6/800

1250

1,500
5 100
5 400
5  1.250
¥

IN4004/5/6 1
IN40O7/BYX94 1
BY103 1
SR100 1.
SR400 1.
REC53A 1.
LT102 2
BYX22-200 1
BYX38-300R 2.
BYX38-600 2
BYX38-900 2
BYX38-1200 2
BYX48 300R 2.
BYX49-600 3

3

3

6

6

6

30
300

5/ 300
.5 600
.5 200
5
5

1,200
300
600
9200

1,200
300
600
900

BYX49-900
BYX49-1200
BYX48-30U0R
BYX48-600
BYX48-900

52p

50p
60p

OPTO ELECTRONICS

Photo transistor
BPX29 80p
ocP71 45p

Diodes
TIL209 Red 12p
BPX40 50p

£3.60 plus £1 p&p

OTHER DIODES
1N916
1N4148
BA145
Centercel
BZY61/BA148/0A81
BB103/110 Varicap
BB 113 Triple Varicap
BA182 1
‘OA5/7/10 1
BZY88 Up to 33 volt
.BZX61 11 volt
BR100 Diac.
BZY96C 10V
B8ZY95C 33V

RS /rravin high tempera-
ture wire, 19/0-16, minus
55° to 105°C, 600V,
3A, white, black or red.
Half trade price at 30p
10M coil.

Lasso 10M x 15mm grey
p.v.c. insulating tape 20p

ENAM. COPPER WIRE
SWG. PER YD.
24 3p
26 to 42 2.5p

GARRARD
GCS23T Crystal Stereo
Cartridge 95p*
Mono (Stereo compatible),
Ceramic or crystal  75pe

BPX42 80p
BPY10 80p
(VOLTIAC)
BPY68
BPY69

BIGL.E.D. 0.2"
2v 50m/A max.

RED 14p

80p | Wire end neons_

BPY77 7p.

Volt
240
400
240
500
500
500
600

Amp
BTX18-200
BTX18-300
B8TX30-200
BT107 ..
BT101-500R
BT109-500R

PHOTO SILICON CONTROLLED
SWITCH BPX66 PNPN 10 amp £1.00

800

BTW92-600RM .
BTX95-800R Pulse Modulated
1000 28T10 (Less Nut)

THYRISTORS

40p

3" red 7 segment LE.D. 14
D.l.L. 0-9+D.P. display 1.9v
10m/a segment. common
anode 75p
RS 0.6in green £2.00

1MFD
1MFD

PAPER BLOCK CONDENSER
0.25MFD

800 volt
250 volt
400 voit

60p!
30p:
40p

Minitron 0.3in 3015F
£1.10

filament
CQY11B LE.D. tool

1.C. extraction and insertion

42p

Infra red transmitter £1

£2.50°
£2.00°
£€1.00°
741 dil. op amp 24p
uA702 Op Amp
723
(72) 709
SN76013N

BYX48-1200R

BYX72-150R 10
BYX72-300R 10
BYX72-600R 10
BYX42-300 10
BYX42-600 10
BYX42-900 10
BYX42-1200 10
BYX46-300R* 15
BYX46-400R* 15

TAD100 AMRF
CA3001 R.F. Amp
CD4013 CMOS
TAA300 1wt Amp
TAA550 Y or G
TAA263 Amp

7400/7401
7402/4/10/20/30
7414
7438/74/86
7414

7483

1,200
150
300
500
300
600
900

1,200
300
400

80p
35p
45p
55p
30p
65p
80p
95p
£1.00
£€1.50

One fifth of trade
Plastic, Transistor or Diode
Holder 1p
Transistor or Diode Pad 1p
Holdersorpads 50pper100

CHASSIS SOCKETS®"
Car Aerial 9p, Coax 6p, 5 p
180° 9p, 5 or 6 pin 240° din 6p,
speaker din switched 10p, 3.5
mm switched 5p, stereo 1" jack
enclosed 15p.

SPECIAL OFFERS
2500 mfd. 40v 30p g
1 mfd. 350/500v

" x 3} with handbook.
. round or flanged chassis socket or t.n.c. or u.h.f. plug, all 50p each

2
4

Philips Iron Thermostat 15p
McMurdo PP108 8 way edge plug 10p
Multicore Solder }kg. 16 or 18 or 20

Mullard 12-0-12V, 1.4A stabilized, regulated, power supply.

Approx. 83" x 4

Greenpar 50 ohm BNC line plug

arge is offset by it

ns quicker service — unless a fee is paid
t is 8 days to ensure cheques are not

al order poundage ch

§

BYX46-500R® 15
BYX46-600* 15
BYX20-:200 25
BYX52-300 40
BYX52-1200 4Q
RAS310AF* 1.25
®*Avalanche type

600
600
200
300
1.200

1.250

€1.78
€2.00

60p
£1.75
£€2.50

40p

S.w.g. £4.00 p&p 65p

10 for 15p°

I Amp Volt
6 800

TRIACS

Plastic RCA £1:20
25 900 BTX94-900 €4.00
25 1200 BTX94-1200 £6.00
RS 2mm Terminals
Blue & Black

Chrome Car Radio facia
Rubber Car Radio gasket

DL! Pal Delayline

5 for 40p

16p
Sp

50p*

Relay Socket
Take miniature 2RCO relay

15p

B9YA valve can 5p

0-30, or 0-15, black pve, 360°
dial, silver dlglts seif adhesive,
41" dia. g a3

Mullard Semiconductor, Valve &

10p

| BCY70/1/2 8p

New unmarked, or marked
ample [ead ex new sequipment
ACY17-20 8p | TiC44 24p
ASZ20 8p | 2G240 £1
ASZ21 30p | 2G302 5p
BC186 11p | 2G401 5p
BCY30-34 20p | 2N711 25p
2N2926 4p*
2N598/9 6p
2N1091 8p
2N1302 8p
2N1907 £1
Germ. diode 1p

2N3055
Motorola 30p
GET120(AC128
' sq. heat
15p
12p
30p

BY126/7
HG1005
HG5009
HG5079
L78/9
M3
0A81
0A47 n 1
8@530_2 sink

GET872
0C200-5 253230

4p

Miniature Edge Meter 100uA fsd.,
scaled 0-5 12V, illuminated, blue perspex
front, 35mm x 14mm £3.00

1 mfd. 1500v 10 for 20p
10000 mfd. 15v 12p
6800 mfd.10v 5 for 30p*

LM30Q, 2:20V reg
LM 1303N

ZN414 Radio Chip £1. 20

32+32 mfd. 275v .

5 for 40p*
16+32 mfd. 350v

5 for 60p®

HANDLES
Rigid light blue nylon 6}"
with secret fitting screws
5p

8+8 mfd. 350v5 for 40p"
1 mfd. non-polar
350v 10 for 30p

Belling Lee white plastic
surface coax outlet box 20p

25000 mfd. 25v 20p
12000 mfd.. 12v 12p

Miniature Axial Lead

Ferrite Choke formers 2P

‘G.EC. 5% Hi-stab
capacnors .013. .056,

.066, .069, .075. .08,
089

10 for 20p
Philips Head
Cleaner Tape 25p

RS 10 Turn pot 1% 250
5000 1K, 50K £1.60

Copper coated board 10~
X 9" approx. 35p

NICAD Rechargeable
Batteries, 12v ex equip,
Storno Flat Pack.

Geared Knob 8-t ratio,
1;" diam.,, black 70p

500m/A 57 x 2° x }"
£1.20
T8A920 10 for £10.00°

Vero card handle 10 for 50p
62 W Resistor

£5¢ for 2,000 p/p £1.00

KLIPPON 25A 440v
TERMINAL BLOCKS
professional leaf spring
clamp, twin with clip-over |
cover 7p - ]

TIE CLIPS
Nylon self locking, 3§

ON222 ’superlor matched
BF181) 10 for £1.00

Component Data Book 1976-8 40p 2p Strip of 4 40A 440V 12p

SMALL ORDERS, ENCLOSE SUITABLE STAMPED
ADDRESSED ENVELOPE. LARGE ORDERS, ADD.
SUFFICIENT FOR POSTAGE, PACKING, INSURANCE {
ETC. OFFERS CORRECT AT 23-1-78 APPLICABLE TO
ORDERS RECEIVED DURING FEBRUARY

ADD V.A.T. — 121% FOR ITEMS MARKED WITH
AN ASTERISK (*) — All rest and p/p 8% rate
ALL ENQUIRIES, ETC., MUST BE ACCOMPANIED BY A
STAMPED ADDRESSED ENVELOPE

now costing up to 16 Lank charges on every cheque written
2500 50 watt + Resistor 30p

for special clearance |
out.

POSTAL ORDERS me
returned ‘unpaid’. Posy
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NOW AVAILABLE . .. LATEST BOUND VOLUME No. 30

of
“Radio & Electronics
Constructor”

FOR YOUR LIBRARY

Comprising AUGUST 1976
776 pages to JULY 1977 PRICE £3.70 P&P 90[)

inc. index

BOUND VOLUME No. 27 {August 1973 to July 1974} 60 p. & p i
BOUND VOLUME No. 28 {August 1974 to July 1975) PRICE £3.00 p. & p. 90p
BOUND VOLUME No. 29 (August 1975 to July 1976) PRICE £3.30 p. & p. 90p

Limited number of these volumes still available

We regret all other volumes are now completely sold out.
Available only from

|‘ DATA PUBLICATIONS LTD., 57 MAIDA VALE, LONDON, W9 1SN

e T —

Electronics Eleciro
for nuts... for hams.

We take you step by step Learn how to become a radio-amateur in
through all the fundamentals  ~qntact with the whole world. We give
of electronics and show you
how easily the subject can
be mastered using our unique
\ Lerna-Kit course.
(1) Build an oscilloscope.

(2) Read, draw and under-

stand circuit diagrams.
(3) Carry out over 40 experi-
ments on basic electronic
circuits and see how they
work. ’

\ololelo

O s

Brochure without obligation to:

British National Radio & Electronic School

P.0. Box 156, Jersey, Channel Islands.

NAME . Ir

ADDRESS

REC3

: Block caps please
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Wilmslow
Audio

THE firm for speakers!

SEND 10P FOR THE WORLDS BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS
KITS. CROSSOVERS ETC. AND DISCOUNT

PRICE LIST

ATC e AUDAX eBAKER ¢BOWERS &
WILKINS e CASTLE eCELESTION o
CHARTWELL ¢COLES e DALESFORD o
DECCA eEMI| ®EAGLE ¢ELAC oFANE o
GAUS e GOODMANS oHELME o|.M.F. ®
ISOPON eJR ® JORDAN WATTS eKEF e
LEAK ¢ LOWTHER e MCKENZIE ¢MONITOR.
AUDIO e PEERLESS eRADFORD eRAM o
RICHARD ALLAN ®SEAS eTANNOY e
VIDEOTONE e WHARFEDALE

WILMSLOW AUDIO ocer aec

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF

Discount HiFi Etc. at 5 Swan Street and 10 Swan Strest

Tel: Wilmslow 29599 for Speakers Wilmslow 26213 for HiFi

4 EXCITlNG MOTORBIKE TV GAMES
Normal and Super Rider Modes at the flick of a switch.

Realistic Throttle and Crash sound effects from the
TV Loudspeaker.

A GAME YOU'LL NEVER BE TIRED OF-PLAYING

Super Stunt Cycle‘ Drag Race -Stunt Cycle *Motocross
HOW MANY BUSES CAN YOU JUMP ?

This simple to assemble: (1 hour) TV Game Kit.comes complete:
(No extras needed) — just simple soldering. Expected retail
price (when available in shops} — over
£55.00. SAVE 50% by building it
yourself. Be one of the first in
Europe with this new stunt cycle craze
at £28.50 (inc. VAT} +25p P & P.

Make all cheques or postal orders péVable.to Teleplay.
Mail Orders: 53 Warwick Road, New Barnet, Herts. EN5 5EQ.
Retail Shop and Demonstrations —
14 Station Road, New Barnet, Herts, :
For further Details and Technical Help — phone 01-441 2922,
‘For extra speed phone your or’der on Barclay-or-Access Cards.

WIRELESS TIMIE :

approx. % full size digits shown here
National’s MA1012 LED digital clock module is a complete clock &
alarm unit, operating from 50 or 60 Hz mains, and offering all the
features you would expect: Hours-minutes display in bright 0.5’ leds
with optional seconds, sleep and snooze alarms, fast and slow setting,
AM/PM indicator, switched alarm outputs - but best of all no RFI.
Thus the MA1012 is suitable for use in any radio/tuner applications,
and requires just 1.76 x 3.75 x 0.7 total. (Ex. transformer).
£9.45 per module, isolating mains transformer £1.50 each. (*8% vat)
Two modules, and two transformers for £20.00 (+8% vat)

In the latest Ambit catalogue: more TOKO coils, chokes,
filters etc., data on the short wave coil sets, a revised price
list, micro-microphone inserts, special offer lines etc.

DETECKNOWLEDGEY

Metal locator principles and practise, including some of the facts and
information manufacturers of £100+ detectors would rather you
didn‘t know. £1.00 each.

The Bionic Ferret 4000 - a VCO metal locator based on the PW
seekit, including all parts, plasticwork, ready wound coil etc. Inc.
free copy of detecknowledgey. £34.26 in pp and VAT at 8%.

Special announcement. The Bionic Radiometer metal locator is at last to be
released. A full VLF discriminator, with simultaneous display of ferrous,
non-ferrous and foil objects. With a little practise, you can actually find
objects obscured by junk. Outperforms uniscosting £150+. Digital control.
Demo available at Brentwood, on sale soon for less than £75.SAE info:

COMPONENTS

Herewith the list of first quality parts and modules for wireless, inc.
Europes largest range of signal coils and inductors. ¥%m in stock !

CA3089E FMIF 1.94 BC413 lonoise 0.18 MFL 2.4 kHz ssb mech,

KB4402 FMIF 1.94 40238 shid RF 0.25* filter for ssb gen/IF 455kHz
HA1137W FMIF 220 BF224 6ghz RF 0.22 with matching transf’s. 9.95
TBA120 FMIF 0.75 BF274 7ghz RF 0.18 MFH series 4/5/7kHz band-
TBA120S FMIF 1.00 2TX212 50v/.3w 0.17 width @ 455kHz 1.95

sn76660n FMIF 0.76 2TX213 30v/3w 0.16 MFK series 7/9kHz bw 1.65
ua720 AMrad 1.40 2TX214 30v/.3w 0.17 Modules/tunerhsads etc.
CASIZ3€ AMrad 140 ZTX451 60v/iw 0.18  £C3302 3cet vicap m 7.0
HA1L97  AMrad 1.0 ZTXS51 60v/iw 018  EF5gog mect viean 1m 1295 |
BASS!  AMrad 181 BDS15  45v/10w 0.27  Erogon pect viean fm 198
VC1350  age gain 1.00 BDS16  45v/10w'0.30  Eragat(8a00ecer an) 15 28
ua753 fm gain 1.80 BD535 60v/50w 0.52 8319 4 v/c, mos mixer 11'45
LM1496 | Bal mix 1.25 BD536  60v/50w 0.53 7955 sommiere fm meana
MC1310P mpx dec2.20 BDBO9  BOV/90w 0.70  yanersor aie see mure 26,50
KB4400  asabove2.20 BDG10  BOV/90w 1.20 7553 poramices e, 20
t{a:O?qu B33 decz-gg BF256 1ghzfet 0.34 tunerset. afc, age, mute 26.50 |
1196 mpxdecd.20 gq357  BLE Y 038 7020 10.7MHz fm it - 688 '
LM380 2w AF 1.00 MEME14 {40822) 0.38* 7030 linear phase fm if 10.95 [

LM381 preamp 1.81 MEM616 (40673} 0.67* 93090 ca3090aq dec  8.36
tda2020 15w AF 2.99 4 -

MEMGB80 10 no 0.75* 92310 1310 decoder 6.95
1ca940E 10w AF 1.80 = 91196 hal196 decoder 12.99

tha810as 7w AF 1.08 BA102 vhfvaric 0.30 91197 mw/iw vicap tuni 1.35 [

LM301an opamp 0.39* BA121  vhf varic 0.30 t
ua74l " opamp 0347 BE104 duslvar. 045 |2 %rgy e O W pioet
LM3900 op amp 0.68* BB105 uhf varic 0.40 810k 7w af kit comp. 5'3
7805uc 5v/1amp1.55* mvam2 dual AM 1.48 940k 10w af kit 3.95
talal2  12v/%A095* mvam11515W/AM 105  14ur050k or. 3082020 ico.
78M20  20v/%A 1.20% mvam125250/AM 090 ety hoarsinks for pa- 635

78;\/12%4 24v/%A 1.20- TOKO Coils & Filters All mpx decoders feature
ua723cn  variable 0.80. —0—'—'—& 7—'——(_“_—7 TOKO pilot tone filters.
NE550a as above 0.80* 10mm mm {rad cont Tuners: complete

taad50b  32vref 0.50* AM IFts withcap 0.30

: . . Larsholt signalmaster Mk 8
icl8038cc siggen 4.50* FM IFts withcap 0.33 N
NE555v  timer 0.70* €9 Best fm tuner kit under £100 |

NE566v  vco 2.50* YHCS11098AC2 0.30 Looksas good as it sounds. | 1

» YHCS12374AC2 030 Full instructions 86.95
mgggé‘é tr:)'n;“dc ggg. YHCS11100AC2 0.30 Audiomaster arnp. Matching |
NE561B  hfpll 350° KALS4520A 033 25+25wrmsamp. ~ 79.00
NESE5K Ifpll  2.50* KACSK586HM 0.33 carriage on above £3 extra ea. |

LLC238 7mm 033 Misc.
'1\/11%9%1 A ggg‘rjnhz :fgo.Lngz7 7mm 0.33 FX1115 beads 100.25
LLC4828 7mm 0.33. MW/LW ferrite rod ant 0.90 A
2TX107 50v/.3w0.14 CF310.7 ceramic  0.50 min. foil trimmers (see pl} .
ZTX108 30v/.3w0.14 B R3107N mpx  1.90 22t 100k pots for tuning..45
ZTX109 30v/.3w0.14 BBR3132 6pole fm 2.25 RFchokes: 1uH to 120mH

VAT is extra at 12%%, except where otherwise shown (*8%). PP now
25p per order. Catalogue 45p (inc). Pse send A5 or larger SAE with
enquiries. Price lists free with an SAE. Full range of components etc
available to callers at our new easy-to-get-to premises.

{French and
\ German spoken)

MARCH 1978

ambit wrernariona.  C1

Number 2, Gresham Road, Brentwood, Essex. CM14 4HN
telephone (0277) 216029

Our new premjses are only 200 yards from Brentwood *
station - with parking facilities outside the door /]
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THYRISTORS

sreax GREAT SPACE -

WE NEED THE SPACE —

TRANSISTORS

SPEC/AL OFFER!

(o)

~g

N

MODULES —ALL REDUYCED! TRANS/ISTOR PRICES SLASHEDIMANY PAKS 332 O0FF

of |
Ord
189

189
189

Grd
16

161

wA723C TO99 33p 7272314 pin D 38p
LM3I09K TO3 £1.20

MICROPHONES

DYNAMIC OUAL IMPEQOANCE UNI DIRECTIONAL
CARDIOID MICROPHONE

Impedance 600ohms and 50K Response 50-14 000
He

Sensitivity 54dB a1 50K Size 12" D = 6%’

Long
Order No 1328

£7.50

DYNAMIC CASSETTE MIC
Fited with On Off switch 1 melre ol tough lead with
fioatng 2 5 and 3 5 mm plugs

impedance 200 ohms Sensivity 90dB Freguency
90-10 00D H: Size 20mm Diameter x 120mm long
Order No 1326 £1.15°

quality pump drili Stanley knife and blades and 6 n
melal rule .
Full easy 1o follow instructions

Assoried fall out infegrated Circuns including  Lbgic
74 senes Lmear Audo apd DT L Many coded
devices. but some unmarked — you lo «denuty

oraerNo 16223 £1.00

POWER SUPPLY
STABILIZER BOARD

Unused ex-equipment statubizer board mput 30 v D.C
output 20 V complete with circuit diagram

oderno g1 £7.25

No THY1A/50 TAmo 50 voit TO5 18
No THY1A. 400 VAmp 400 voh 105 32 BRAND NEW — FULLY GUARANTEED UNTESTED
No THY3A/50 3Amp 50 volt TO64 25p
T Pri Type Price  Type Price  Type Prce  Type Price
N ; ype rce ¥
No THYaa/200  3amb 200 voil T0B4 32p | adior  28p  BCI77  12p  BF18 9p' TIP32C  36p  2N1893  28p SEMICONDUCTOR PAKS
No THY5A/50 5amp 50 wolt TOBS 259 AC) 26 14p BC178 12p BF195 9p" TIP41A 34p 2N2218 15p Code Nos shown below are given as a quide 10 the 1ype:
No THYS5A 400 5Amp 400 voit TO66 ‘o" AC127 16p BC179 12p BF196 12p° TIPA1B asp 2N2218A 1Bp of device The devices themselves are normally
No THY5A/600 5Amp 600 voil TOB6 50 “ AC128 16p  BC182 9p' BF197 12p° ;ls:;c 36p 2N§2|g 15p unmarked
AC)28K 24p  BC182L 8p°  BF200 25p 1P42A 36p 2N2219A  18p No 16130 100 G Gold bonded diodes like OA47
EPRCICEAY samp. 400 vor 10220 azp AC176 16p BCiB3 9p"  BFX29 22p  TIP42B 37p  2N2221  1sp @ 00 Germ“Gold bontied SISl
AC176K  24p  BC183L 9p"  BFX84 18p  TIP42C asp 2N2221A  16p No 16131 150 Germ Poim contact diodes hke
AC|g7 18 BC184 9p"  BFYS50 12p  TIP2955  65p  2N2222  1Sp 470881 40p
TRIAC AC187k  26p  BC1BAL 9p"  BFYS! 12p  TIP3055 42p  2N2222A 16p No 16132 100 200mA Si diodes like 0A200 40p"
. AC188 16p  BC2127 10p"  BFY52 12p  2TX107 6p°  2N2369  10p No 161 1 A St F h f
PP L6 S e et 80P | aCiB8Kk  26p  BC212L  10p' MPSAOS  22p  2TX108 6p°  2N2904  14p © 16133 150:75mA 1S4 TFasglaaching R
(L (R e ADIG1 BC213 10p' MPSAO6  22p° 2TX109 7p  2N2904A 1Sp No 16134 50 750mA Si top hat Rects a0p
162MP 80p  BC213L 10p"  MPSASS 220"  ZTX300 79 2N2905  14p No 16135 203 amp Si stud Rect 20p
AF139 30p  BC214 100" MPSASE  22p°  ZTX301 7p° 2N2905A 15 No 161 2 i
AF233  30p  BC214L 100" 0OCA4 12p  21X302 ap'  2N2906  12p 8 0 0me Zaners DICLNc - AOH
1) " "] K
B8R100 ::: 17 o5 822? HaF | B 00 B 0 St WS No 16137 30 NPN Prastic trans ke BC107 a
acios 8p  BCY70 12p  0C?1 8p  ZTX501 10p'  2N2907 12 P
gg'og o BCv 125 0c72 120 2TX502 20 2N§8g7A ‘3= No 16138 30 PNP Plastic trans iike BC|77 B
" 10p"  BCY72 12p  0C75 10p  2N696 10, 2N2926G  &p' 7 2N
SWITCHES 8C147 8p' BDIIS  40p  OCBI Yap  2N697  10p  2N2926Y  7pr | N 16139 25 NPN Teans hike 2N697 2Ni 7]
BC148 8p' BDI3! 35p°  TIP29A 35p 2N706 7 2N3053 12p No 16140 25 PNP Trans ke 2N2905 TO39. 40p
No 16178 § x Mains Shide Swiiches aop | BC149 8p' B8D132 379" TIP29B 36p  2N706A 8p  2N3055  35p No 16141 30 NPN Trans like 2N706 TO18 40p
No S17 5 x Miniature Shide Switches a0p” | BC154 16p”  BF115 17p  TIP29C 38p  2N708 8p  2N3702 7. | No 16143 30 NPN Plasuc trans hke 2N3906 40p"
No 518 4 x S1andard Side Switches a0p- | BCIS7 9p  BF167 19p  TIP30A 36p  2N1302  12p  2N3703 7p' | No 16144 30 PNP Plasic vans hke 2N3905 40p"
No S19 4 x Minature Push to Make siogle hole | BC158 9p'  BF173 20p  TIP308B 37p  2N1303  1Sp  2N3704 6P | No 16145 30 PNP Germ trans ke OC71 40p
mounting a0p' BC159 9p’ BF180 25p  TIP3OC 3Bp  2NI304  15p  2N3903 1p° | No 16147 10 NPN To3 Power trans like 2N3055
No 520 3 x Minature Push to Break single hole BC169C 10p'  BF181 25p  TIP31A 32p  2N1307  18p 2N3904 1p 80p
mounting 40, 3%1 770 6p ::|g§ 25p  TIP318 33p  2N1308  22p  2N3908 11p
17 6p° 1 25p TIP31C 34, 2N1309 22 2N3906 1p
No S21 Push. N - P P
N e e S 4o | SELL BB e e de B i I.C. SOCKET PAKS
v . BC173 i BF185 25p TiP328 3Sp 2N171 15p Nuo 566 11 28 pin D1 L Sockets £1.00
£1.00
No S67 10 x 14 pin D 1 L Sockets £1.00
No S68 9 x 16 pin DL Sockets €1.00
No S69 4 x 24 pin D | L Sockets £1.00
No S70 3 x28pinDIL Sockes £1.00
CAPACITOR PAKS DIODES ©
16201 18 Electolylics 4 7,F-10,F P
16202 18 Electrolyt 10, I 100, F Type Price Type tce  Type Prnce  Type Puce  Type Price
16203 18 Erecrioiyiics 100, F-680, F A 3 e ey o 280 oag TegINsa0) e o S’E‘R‘?lesllaSSId(Oﬂl:( SOCKETS“ o0
P i b
ALL 3 at Special Priceo! _............ £1.20 eATu0) oh  8Y100 15p  8vz19 28p &‘3945 ;: mgaoa 135 | No §7210xT05 Sockes £1.00
:g:g? ;: Ccvev;-:"'cc%?s 10323335": BA115 S§p BY127 10p"  QA47 Sp NGO 6p IN5406 16p
s pF-390p| BA144 5p  BYZI0 32p QA0 5p  INOT4 ap  IN5407 17p
16162 24 Cetamc Caps a7obT00F33000F | pajag 10p  BYZI1 32p  DAI9 7P INi148 4p  IN5408 190 MOUNTING PADS
' eramic Caps 700pF-0 047, F 84173 10p BY212 32p 0481 7P 1544 1p No 573 50 Mixed Transistor Pads TO18 and TOS5 40p
ALL 4 ot Special Priceof .. ........ €1.60 BAX13 BYZ213 30p 0488 7P IN5400 10p
04200 5e  BYZ16 30p  0ASO sp TRANSISTOR HEATSINK
PAK
o RESISTOR PAKS r 20 Assorted ypes TO1 TO5 TO18. TO92
rdee No
16212 60 %W 100 ohm-820 ohm LINEAR 1.C.s T ur Mix s
e e ot AR B2 TBABOO 12 pin Q 75, UA7IIC 1099
16215 60 W  10K82K pin QiL 3 25p | UA748 1099
16216 BO%W  100K.820K 184810 12pnQL (100" | UATOZ TO99 iPlasicy 20p | 72958 Dual 748 1099 a%e TRANSISTOR
ALL 4 AT SPECIAL PRICE OF £1.60 14 pin QIL 80p" pin DIL 18p MC1310P 14 pin DIL £1.25°
16217 40%W 100 ghm-B20 ohm tM3ay jabmDl  Bop | 72741 ldemDiL  20p | 78115 japimQL €125 | wash‘egasnybts;\A;!lastn(n;ed'l(LIsne 10220
G ol ‘K_s"zx" < LM3B1 14 pn DIL €1.35° | UA741C 1099 20p NES55 8 pin DIL 3zp . 1066 103 ete i
183198 T ok 63.77%% }39p:‘n oL g:p ;:;:7 éd D:rBPIL ;:p 25556 14 g OIL 60p Approx 100 pieces (approx 40 sets)
16220 40 %W  100K.820K P 200 D e e O Order No 574 50p per pak
A’LL 4 AT SPECIAL PRICE OF £1.80°
New Consignment ZN414 Radio Chip . .. .. ... ... 75p° DARLIMGTORESWERITHER
TRAN S i STO R FA L L -OU T LSJ:vd‘z:ugg:Tr';pNBPO':nd:?gn ga-n'n plasuc case
PACK GERM, SILOCON, OPTOELECTRONICS LRI
Data Sheer supplhe
POWER, NPN, PNP iy EDD PLAYS 2nd QUALITY LED PAK Order No S78 £1.00 per Pak
o 1 L |sulay 70p onch s
ALL MIXED, YOURS TO SORT |0 1210 797 ({2 Deolev £1.50 axch | 1597 10 1.LE0S Assones 75" [ MATCHED PAIRS OF GERMANIUM
AND TEST No S53 DL33 Trple 7 segmem LED Display
Approx. 500 pieces Character height 0 11 Cammon cathode 12:‘pm Dth PNP MED. POWER '"IANS
Op sac| LED CLIPS 2 amp 750 m!
Order No. S23. £1.25 per pack 1508 125 125 5 for 12p vCE ves O rE
—_— iod 2 2 s for 16p (NKT301 20 60  30-100 35p per pair
m;ggg 40 60  50.150 35p per pair
LEDs 20 30 30-100 25p per pair
pO_lx.OLTAG‘E REGULATORS No $51 Red 111209 (5 x 125 50p SPECIAL REDUCTIONS N0 2l 300 SO SoREErlee
No 2 ed FLVI17 (5 x 2" 50p
No MVR?8 7 o 1514 NORP 12 45p each
S L SR L 350 | No 1502 Green 125 Vb oach | 576 OCP71 5 for £1.00 ZENER PAKS
No MVR7B15 :“8,5 10220 85p | No 1503 Yellow 126" “: ::zh $83 5 NIXIE Tubes m|s:7o snr £€2.00 [No S55 20 mixed values 400mW Zener diodes 310V
No MVR781 A b {including Daia) £1.00
g are 8 v ¥8§§8 o3P [ No 1508 Yetiow 2 18p sach | 577 Neon Indicator Lamps 230 V AC No $56 20 mued values 400mW Zener gioes
“ P [ No SB20 2" iclear Muminating Red) 12p sach| ¢ 00 iRoa Amber and Green: 25p each [ 1133V o ol
Nagative No' 557 10 mixed values JW Zener diodes 3- 1ov
MNo MVR7905 ,A7905 70220 £1.10 1
| No 558 10 mixed values W 2 diod H 33v
Juevnier2utnen: oz €110 | p LY. PRINTED CIRCUIT KIT MAMMOTH I.C. PAK: 8 O B e
No MVR7918 ..A79|8 10220 €1.10 Contains 6 pieces of copper laminate board box of Approx 200 Preces
No MVR7924 ,A7924 10220 £1.10 | €'chant powder measure, 1weezers marker pen high

UNIJUNCTION TRANSISTORS

yldn - T1S43 20p

FET'S

°N3319 15p /N5458 18p

owerto Soi Sale price £5.50
P.C.B. BOARDS

S61 B pieces 8" x 3" {Approx) Single sided papcv

562 4 peces B ix 3% {(Appros} single sxded

fibreglass

63 3 peces 2z 3%’ (Approx) double snded

tibreglass 50p

P.O. RELAYS

585 2 Off Past Office relays

ETCH RESIST PENS

Oerder No 1608 S0p each

LOGIC PROBE

A pocket size instrument capable of delecting T T L
O T L Fip Flop and other pulse circdis (115 easy to use
and operates lrom the 5V D C supply of the crcut
under test
L E D s one for High and he other for Low There is
also a green L E D lor the Pulse Mode of the unit

No $59 Our Special Price £15.95

BATTERY HOPLDERS

to 1ake 6 x
Order No 202 10p each

SOLDER
5m of 18 sw Mulicore Solder

Qrder No S60  SOp

EX G.P.O. MICROSWITCHES
owerno.seea 4 for 50p

The logic levels are indicated by 2 red”

1.C. INSERTION/
EXTRACTION TOOL

Qurs No 201 30p

3‘(DON 7 MISS OUR SPE CIAL CASSETTE OFFER.

CABLE CLIPS

$65—50 25 mm round single pin fising 30p

2 AMP. BRIDGE RECTIFIERS

Metal Stud Mounting

No 545 50V (KBS005) 28p
No 546 100 vV (KBS 01) 30p
‘No S47 200 V (KBS 02) 3ap

10 Amp. BRIDGE RECTIFIERS 200 V ON
HEATSINK — SPECIAL CLEARANCE Order No.
522 £1.00

SIHCON RECTIFIERS GE 1 Amp
r Series

No S41 25 Like INAOO1 (1A 50 v | 60p
No $S42 20 Like INGDO2 1A 100VY s0p
No 543 18 Lie INADO3 14 200V sop
No 544 15 Like INID04 * A 40OV 80p
—_—
SILICON RECTIFIERS — ¥z Amp G.E.
S48 40 x50V 60p
S49 30 x 200V 60p
S50 20 x 700tV 60p

G.E. HIGH VOLTAGE SILICON RECTIFIERS

GR559 10 mA 14 KV 14 000 V) 20p sach
GA432 1 AMP 2 KV (2 000 V) 20p sach
FO2 5 2 5 KV Vohage Double: 20p sach

/ LOOK AT OUR BOO.

RADIO AND ELECTRONICS CONSTRUCT!

g —— e —

B O VOV VUVONO
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VING SALE srrax

Y MAKE THE SAVING!

POTENTIOMETERS

74 SERIES TTL ICs

"TYPE QUANTITY TYPE QUANTITY TYPE QUANTITY
1 00 1 100 100
£p £p £p Ep | £p Ep

7400 0.08 0. 08 7448 0.70 o088 74122 0.45 0.42

7401 0.11 0. ‘0 7450 0.12 0.%10 74123 0.85 0.62

7402 0.11 0.1 7451 0.12 010 74141 0.68 0.65

7403 0.11 O. |0 7453 0.12 0.10 74145 0.75 0.72

7404 0.11 0.10 7454 0.12.0.10 74150 1.10 1.05

7405 0.11 0.10 7460 0.12 0.10 74151 0.85 0.50

7406 0.28 0.28 7470 0.24 0.23 734153 0.70 0.68

7407 0.28 0.25 7472 0.20 0.19 74154 1.20 1.10

7408 0.12 0.11 7473 0.26 0.22 74155 0.70 0.68

7409 0.12 0.11 7474 0.24 0.23 74156 0.70 0.88
7410 0.09 0.08 7475 0.44 0.40 74157 0.70 0.68
7411 0.22 0.20 7476 0.268 0.25 74160 0.95 0.38
7412 0.22 0.20 7480 0.45 0.42 74161 0.95 0.85
7413 0.26 0.25 7481 0.90 0.38 74162 0.95 0.85
7416 0.28 0.25 7482 0.75 0.73 74163 0.95 0.85
7417 0.26 0.25 7483 0.88 0.82 74164 1.20 1.10
7420 0.11 0.10 7484 0.85 0.80 74165 1.20.1.10
7422 0.19 0.18 7485 1.10 1.00 74166 1.20 1.t0
7423 0.21 0.20 7486 0.28 0.26 74174 1.10 1.00

7425 0.25 0.23 7489 2.70 2.50 74175 0.5 0.82

7426 0.25 0.23 7490 0.38 0.32 74176 1.10 t.00

7427 0.25 0.23 7491 0.65 0.62 74177 1.10 1.00

7428 0.36 0.34 7492 0.43 0.38 74180 1.10 1.00

7430 0.12 0.10 7493 0.38 0.35 74181 1.%0 1.80

7432 0.20 0.19% 7494 0.70 0.68 74182 ©0.30 0.78

7433 0.38 0.36 749 0.60 0.58 74184 1.50 1.40

7437 0.26 0.28 7496 0.70 0.68 74190 1.40 1.30

7438 0.28 0.25 74100 0.95 0.90 74191 1.40 1.30

7440 0.12 0.10 74104 0.40 0.35 74192 1.10 1.00

7441 0.60 0.57 74106 0.30 0.25 74193 1.05 1.00

7442 0.80 0.70 74107 0.30 0.25 74194 1.05 1.00

7443 0.95 0.90 74110 0.48 0.45 74195 0.30 0.78

7444 0.95 0.90 74111 0.75 0.72 74196 0.%0 0.38

7445 0.80 0.75 74118 0.85 0,82 74197 0.90 0.88

74486 0.80 0.75 74119 1.30 t.20 74198 1.80 1.80

7447 ©0.70 0.68 74121 o0.28 0.2¢ 74199 1.80 1.70

Oevices may be mixed to qualify for quantty price. Data is avaslable for

the above series of ICs in booklet form price 35p

SFPECIAL OFFER/
COMPONENT PAKS

Order No

Quantiy
16164 200 aporox Resnslovs mixed vaiues

{Count by weight) 40p*
16165 150 approx Capacvlors mixed values

(Count by weight} 40p°
16167 80%W Resistors mixed values 40p°
16168 5 pieces Assoried Fernite rods 40p"
16169 2 preces Tuning gangs MW/ LW 40p°
16170 50 meires Single sirand wire assorted wire 40p
16171 10 Reed switches 40p"
16172 3 Micro switches A0p*
16176 20 Assorted electrolyiics Trans types 40p°
16177 1 pack Assorted hardware nuts/ bolts, etc 40p
16179 20 Assorted 1ag strips and panels 40p
16182 15 Assorted control knobs 40p°
16184 16 Assorted Fuses 100mA-5 amp 40p
16188 &0 %2W Resisiors mixed values 40p*
16187 30 metres stranded wire assorted colours 40p

% PRICE BARGAIN!
£4 uorf/l (min. Value)

Electronic Project Books, Technical. Semiconduc-
tor Data and Equivs. — Books of Assorted Titles
Our Clearance Price —

£2 per bundl
('))rger N:";80.t

d%r 40 MM. Travel
er No
191 62470 Ghm LIN Singte 40p”
324 6 x 1K LIN Single 40p*
525 6 x 5K LIN Single 40p°
192 6 x 10K LIN Single a0p’
526 6z 10K LOG Single 40p
183 6 x 22K LIN Singie 40p*
195 6 x47K LOG Single A0p*
194 6 x 47K LIN Single 40p°
§27 6 2 100K LIN Single 40p"
528 6 x 100K LOG Single 40p°
529 6 x 500K LOG Single 40p°
ider 60 mm. Travel
S30 6 x 2 5K LOG Single 40p
S31 6 x 10K LIN Single a0p°
532 6 2 50K LIN Singie ao0p
533 6 x 250K LOG Single 40p°
334 4 x 5K LOG Dual 40p°
535 4 x 10K LIN Dual a0p°
336 4 x 100K LOG Dual 40p*
37 4x13 MEG LOG Dual 40p”
338 MIXER SLIDER POTS.
/ARIOUS VALUES & SIZES
JURMIX ...... 20 FOR £1.00*
339 6 x CHROME SLIDER KNOBS
............... ceeaaa.. 40p°
WIREWOUND
inge of wirewound single gang pots. with linear tracks
watt rating.

er No. Value Order No.  Value
' 10 ohms 1896 470 ohms
13 47 ohms 1897 1K
14 100 ohms 1898 2K2
1 220 ohms 1899 4K7

NOW ONLY 35p Each
for No.
173 15 Rotary Potentiometers Assorted

values and types .. 40p"

86 25 Pre-sets Assorted Values and lybes 40p°

CMOS ICs

Type Prica  Type Price  Type Prics  Typa
C04000 £0.14 CD4035 €£1.40

Price
CD4D56 £1.15

SUPER SOUND
SAVING

C60 METROSOUND
LOW NOISE
CASSETTES

order No. 5534 10 for £2.50*
BIB GROOVE CLEAN

Mode) 60 Chrome Finish Plastic
Order No. 829 £1.40"

HOT OFFER

ANTEX SOLDERING IRONS
Order No.
1931 X25 25watt. LOW LEAKAGE

Usually. Sale Price £2.95
PLUS FREE Heatshunt
1948 Model C 15watt GENERAL PURPOSE
Usually £3-4€ Sale Price £2.95
PLUS FREE Heatshunt
1939

ST3 Soldering lron Stand, suitable for
either Iron £1.20

NEW Siren Alarm Module

American Police screamer powered from any 12
volt supply into 4 or 8 ohm speaker. Ideal for car
burglar alarm, freezer breakdown and other
security purposes. Order No. S15  Only £3.80

C04001 €0.16 Cﬂ}ﬂ;g Eg ‘g €04037 £0.78 CINI](;Q :g:l‘
€04002 €0.16 C040 £€0.9 04040 £0.78 €04070 .32
SALE PRICE 40p CB4006 €0.80 CD4021 €0.85 04041 £0.68  CD4071 €0.20
= CD4007 £0,17 [D4022 £0.80 (p4p42 £0.68 (04072 £0.20
s st B s D nf Gl
MULTI-TURN PRE-SETS £04009 " £0.50 04044 £0. 4 ,
ONLY 50 €D4010 £0.50 Eg:ggg 5“2 04045 E;.l; gn:g:? £1.10
340 3 x 100K LIN CD4B11 £0.18 - CD4046 .8 D £1.25
j A p (D4012 €0.17 Eg:g;; Eg.:g £04047 €0.75 I:IJ:SIS :I.ln
£04013 £0.42 B CD4049 £0.46 C04518 £1.10
AUDIO PLUG AND SOCKET (coei5 £o.s0 £04029 £0.35 (papsp €0.46  CD4520 €1.10
PAKS C04016 €0.42 CD4030 €£0.46 (04054 £0.95
- 04017 £0.80 CD403) £1.80  ¢papss £1.60
ger .
5 x 3.5mm. Plastic Jack Plugs . 40p*
| 5 x 2.6mm. Plastic Jack Plugs 40p*
I 4 x Std. Plastic Jack Plugs 50p° AU Dlo MODU LE sALE
L 2 x Stereo Jack Plugs . . . . JOn:
> 6x5-pin 180" Din Plugs :?’P. Type Description Normal Price Sale Price
i 8 x 2.pin Loudspeaker Plugs P 1 MS P AMP £2.95°
6 x Phono P'“gsp Plastic . 50p’ :liasgA 2‘2“ RRMSS PowerAMP £435~  £3.58°
I 5 x3.5mm. Chassis Sockets (Swnched) 25p' | Aigo 35W RMS Power AMP . . . . . . . £6-85— £5.95
i 5x2.5mm. Chassis Sockets (Switched) 25p° | 250 125W RMS Power AMP | &IB95- £14.45
0 4 x Metal Std. Chassis Switched Jack So(‘:r’lga;s SPMB0 35V Power SUIJSNY _ pryees 21:2.
| PS12 20-30V Power Supply for AL30A &30 15
1 2 x Stereo Jack Sockets with instruction lnallel' PA12 Stereo Pre-Amp 'op' AYL30A . £6-70~ 55_95:
2 SxSria Dhcroma i o5 | PO S TeATASOAsOcloy  cider
X 2-pin 1 . . : .
3 8 x2.pin Din Chassis Sockets 50p° ?:230 M:;er:)ehc Ceral:::::' Pre- Amp . £2-85% £2.55"°
4 6 x Single Phono Sockets 40p" | stereo 30  Complete Audio Chassis 7W +
ZWIRM S S +4+6-25~ £14.95
s LOOK & LISTEN!
ot No. GE 100 NINE CHANNEL

A.C. Mains connecting lead for cassette recordors
and radios. Telefunken type

5.pin Din Headphone Plug to-stereo socket 79
2 x 2-pin Plug to inline stereo sockel ov
headphones L

20f1. of coiled gullar lead . . £‘I 15'
3-pin to 3-pin Din Plug . 50p°
Audio Lead 5-pin Plug 10 5- pnn Din Plug 50p°
Audio Lead S-pin Din plug to tinned open grads

P
Audm Lead 5 pm Din plug to 4 phono plugs 90p°
Audio Lead 5-pin Plug to 5-pin, Din Plug —

mirror image 70p°
5 Meter Lead 2-pin Din plug to 2 pm Din inline
socket . . a5p°
10 Meter Lead 24 pm Dm plug . 65p°

MONO-GRAPHIC EQUALIZER
MODULE £19.50

The GE100 has nine 1 octave adjustments using integrated cifcuit

“active filters. Boost and Cut limits are = 1 2dB. Max. Voltage handling 2
RMS. T.H.D.,

0.05%. input impedence 100 K, Output mpedonco

less than 10 K. Frequency response 20 Hz-20 KHz (3dB).
The nine gain controls are centred at 50, 100, 200, 400,
800, 1,600, 3,200, 6,400 and 12,800 Hz. The sugg-
ested gain controls are 10 K LIN sliders (not supplied with
the module) See Paks $31 and 16192

SG30 POWER SUPPLY BOARD FOR GE100 15-0-15
voLT £4.50

SEND S.A.E. FOR TECHNICAL DATA ON ALL AUDIO
MODULES

HEAVY GAUGE
BLACK PLASTIC BOX

With aluminium lid and fixing screws
Size: 6% x 3% x 2
Order No. S16 Only 75p

\RCH 1978

POSTAGE & PACKING
Add 25p for postage and packing unless
otherwise shown. Add extra for airmail.
Minimum order £1,00.

AVDEL BOND
Cyanacrylate adhesive Bonds — plastic, rubber, Transis-
tors. Components in Seconds.

Order No. 143  8Bp per 2 om. phist

ORDERING

Please word your orders exactly as
printed, not forgetting to include our
part number. -

! VAT
Add 12%2% to prices marked *
Add 8% to others excepting
those marked . These are zero.

‘SNIL ® saavod "S'JI?I LINOXIO QIUNIXAS /’SDINOQ‘J.?.? 7F0LdO A0 LdO

Dept. C3, P.O. Box 6, Ware, Herts
COMPONENTS SHOP:

OR RELIABLE JOINTS —ANTEX IRONS/ 18 BALDOCK STREET, WARE, HERTS.
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SUPERSOUND 13 Hi-FI MONO
AMPLIFIER A superb =olid state audie

amplitier. Brand new
componente throughout.

3 Silicon transistors

plug 2 power out-put
transistorsin push-pull,

I'ull  wave rectifica-

tion. Output approx.

3 13 watts r.nus. into

O % ohms. Irequency
response }2Hz. 30KHz

! 3db. Tully integrated
pre-amiplifier  stage  with
separate Volume, Bass boost and
Treble eut controls. Suitable for 8-15 obin speakers.
Input for ceramic or crystal cartridge. Scnsitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs. escutcheon panel. input and eutput
plugs. Overall aize 3” high X 6 wide X 74" deep.
AC 200/250V. PRICE £16.00. P. & P. £1.20.

PE LUXE STEREO AMPLIFIER

A.C. maing
200-240 v,
s ing
heavy duty
fully isola-
ted nains
transform -
7 er with full

2z "f wave recti-
f - fication
—! giving ade-
q u at e

smoothing with negligible hun:.
Valve line-up:-2 X LCL86 Triode Pentodes. | x I3Z80
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
c¢ut. A dual volume controlis used. Balauceoftheleftand
right hand channels can be adjusted by means of i« sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohin
speakers. Full negative feedback in a carefully calcnlated
circuit, allows high volume levelato be used with negligible
distortion. Bupplied complete with knobs, chaseis size
117w X 47d. Overall height including valves 3", Ready
built and tested to a high standard. £12:40. 1. & P. £1:30,

HARVERSONIC STEREO 44

A sullil state
stereco amplifier
chassis, withan
output of 3-4
watts perchan-
nel into 8 obm
speakere. Us-
ing the latest
ey y high  techno-
logy integrated cireunit anplifiers with built in short terin
thermal overload protection. All components ineluding
rectifier smoothing capacitor, fuse,.tonc contrul. \olume
controls, 2 pin din speaker sockets aml 5 pin din tape
rec./play socket arve mounted on the printed circuit
panel, size approx. 93" x 21" x 1” max. depth, Supplied
brand new and tested, with knobs, Lrushed :anodised
aluminium 2 way escutcheon (to allow the amplifier to be
mounted horizontally or vertically). at only £8-00 plus
50p P. & P. Mains transformer with an output of 17V
ajc at 500 m/a can be supplied at £1°50 plus 40p P. & P.
if required. Full conuection details .upplled.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary:
Secondary comblnations 0- § .
half wave at 1 amp. or 10-0-10, 20 0, 30-0-30v, at
2 amps full wave. 8Size 3in. long X 3iin. wide X 3in.
devp. Price ¢3.00 2 & 1. ¢l.20.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. Sec. 9-0-9 at 500 mA. £1.60 P. & P. 66p.,
Pri. 200/240v. Sec. 12-0-12at 1 amip. £1.85 P. & P 65p.
Pri.200/240v. 8ec.10-0-10 at 2 amp. £2.50 P. & P. 90p.
Pri. 200/240v. Sec. 23v. at 1.5 amp, 6v at -6 amp. 8. at
50 1nA.£2.25 4 Gop P. & P

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 73v. and 9v. and 12v. at 1 amp on load.

- Fitted insulated output terminals and pilotlampindicator,
Hammer finish metal case overall size 67 X 31" x 21~
Ready built and

AP

tosted | Price £6.75. P. & P. 95p
STEREO-DECODER SIZE 2" x3"x ”
Ready built. Pre-aligned and tested. -

Sens. 20-560mV  for 9-16V neg.

earth operation. Can be fitted to 3 ‘:\7
almost any FM VHF radio or tuner.

Stereo beacon light can he fitted if =
required. Full details and in- =

atructions (inclusive of hints and tips)
supplied. £8.00 plux 2p P. & P

Btereo beacon light if required 40p
extra t

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing beavy
duty double wound mains transformer. ECC83. EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £7.00. P. & P.x1.25

ALSO AVAILABLE mounted on board with outout
transformer and speaker. PRICE £8:00. P. & P. .v1.30

‘o &

o

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200/240\ Mains operated solid State A/M F/M Stereo
Tuner. Covering M.W. AM. 540-1605 KHZ, VHF/FM
¥8-108 MHZ. Built-in Ferrite rod aerial for M.W. Full
AFC and AGC on AM and FM. Stereo Beacon Lamp
Indicator. Built-in Pre-amps with variable output voit-
age adjustable by pre-set control. Max ofp Voltage 600
m/v RM8 into 20K. Simulated teak finish cabinet. Will
match almost any amplifier. Size 83" w. 4”h, x 91" d.
appro)x. LIMITED NUMBER ONLY at £28 + vl
P&

SPECIAL OFFERS
Mullard LP1159 RE-IF Double Tuned Ampllfier Module
for nominal 470k}lz. Size approx. 23 x 131" x{”
7.6\ + earth. Brand new pre-aligned. Fullspecification
and connection details supplied. £2:25 + P. & P. 20p.

Pye VIIF/FM Tuner Head
covering 88-108M/Hz.
10-7M/Hz L' output 7-3% +
carth. Supplied pre-aligned,
with full eirenit diagram.
Connection details supplied.
Beautifully made with pre-
cision-grared FM Gang and
323 Pf 4 323 P'i AM Tuning
langonly £3:154P. & P. 35p.

PRECISION MADE

Push Button Switch bank, 8 Buttons giving 16 S/P C/0
Interlocked switches plus | Caneel Button Pius 3 d/p cfo.
Overall ajze 77 x 21 17. Suppiled complete with
chrome tinished <witeh buttons 2 for £1.80 » 20p, P. & P.

HI-FI LOUDSPEAKER SYSTEM Mki|

Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Size 164" high X
101" wide x 4 deep (approx.). Fitted with EM.I.
Ceramic Magnet 13" x 8 base unit, H.I. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 oluni or 16 ohm impedance (state which).
Handling power 10 watts R.M.8.

OUR PRICE £14.00 each. Carr. £3
Cabinet Available Separately£8.00 caeh.  Curr. £2,00
Alse available in 8 ohms with EMI 13% < 8" bass
apeaker with parasitic tweeter £12.50 each. Carr.
£3.00

LOUDSPEAKER BARGAINS
Hin. 30hm £2-00,P. & P.35p. 7 X 4in.30bm£2-35,P. & P.
48p. 10 x 6in. & or I5 ohm £3.20. P. & P. 7dp.
& x 5in. 3 ohm with high flux magnet £3.00, P. & P.
Twecter. Approx. 317,
L2000 .« 3Up P. & P.

Available 3 or 8 or 15 ohms,

2" PLASTIC CONE HF TWEETER - ohm, £3:50 per
matehed pair 4+ 50p . x b

HIGH POWER HI-FI & vhmn Dome Tweceter. 17 voice
coil.  Magnet size 3% din.  Suoitdble for use in up ta 50
watt svetems. £4.50 cach 4 Gop Py I

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 In. wide, Qur price£2.00 yd. length. P. & P. 50p
per yd. (min. 1 yd.). $.A. 1. for samples.

“POLY PLANAR” WAFER-TYPE,
ELRCTRO-DYNAMIC SPEAKER

Size 110" x 14117 x 14~ deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Iinpedance 8 ohm only.
LResponse 40F z-20kHz. Can be mounted on ceilings. walls.
efc. and used with or without baffle. Send S.A.E. for
details. Only £8-40 each. P. & P. 90p for one, £1.10 for two.

WIDE RANGE

Now also available 8”-8 ohmi. 10 watts r.m.s. 20 watt peak
40 Hz-20,000 Hz. Overall depth 1*. Ideal for HI-Fi or for
use in cars £6.26 » P. & P. {one 65p. two 75p).  °

SONOTONESTAHCCOMPATIBLE STEREO CARTRIDGE
TIO stvius Diamond Steres LP and Sapphire 78.

ONLY £2.50 I & P. 20p. Also available fitted with twin
Diamond T/O stvlus for Sterco LP. £3.00 P. & P. 20p.

LATEST CRYSTAL T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. £2.00 I'. & P. 20p

LATEST T/O MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on 1nonu
equipment. Only £2.00 P. & P. 20p

60p.

HARVERSONIC SUPER SOUND
10 - 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kijt. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amip with
Bass, Treble and two V'olume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Outputstage for any speakersfrom 8to 15 obms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly narked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. S8imple step
by step instructions enable any constructor to build an
amplifier to be proud of. DBrief specifications: Power
output: 14 watts r.m.s. per channel into & olims. Fre-
quency response 4 3dI3 12-30,000 Hz Sensitivity: better
than 80mV into 1M Q. Full power bandwidth: 4 3dB
12-15400 Hz. Bass, boost approx. to 4:12dB. Treble
cut approx. to —16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 1-0 amp.
Overall S8ize 12"w. X 87d. x 22"h. -

Fully detailed 7 page construction manual and parts
list free with kit or aend 25p plus large 8.A.I.
AMPLIFIER KIT 3 . £13-50 P. & P.80p
(Magnectic input components 33p extra)
POWER PACK KIT £5.50 P. & P 95
CABINET £5-50 P. & P.95p

Special offer—only £23.75 if all 3 units
ordered at one time plus £1.25 P. & P.

Full after sales sefvice
Alsoavailable ready built and tested £31.25. P. & P. £1.50.

3-VALVE AUDIO
AMPLIFIER HA34 MK IL
Designed for Hi-Fi reproduc-
tion of records. A.C. Maine
operation. Ready built on
plated heavy gauge metal
chassis, size 71w, X 4"d, X
437h.

Jduty, double wound mains

former matched for 3 ohm
spealker. Separute volume eontrol and now withimproved
wide range tone controls glving bass anil treble it and
cut. Negative feedback line. Output 4} watts. Front
pane) ean be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, ete.,
wired and tested for only £8.50. P. & P. £1.40.
HSL “FOUR’” AMPLIFIER KIT. Similar if appearance
to 11A34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £8.00.
P& P.oxla

10/14 WATT HI-FI
AMPLIFIER KIT
A stylisbhly finished
monaural amplifier
with an output of
14 watts from 2
EL843 in push-pul].
Super reproduction
of both nusic and
gpeech, with negli-
giblehum. Separate
inputs for mike and
gram . llow records
and announcements
to follow each other,
Fully shrouded section wound output transioriner to
natch 3-15 0 speaker and 2 independent voluine controls,
and separate bass and treble controls are provided
giving good 1ift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZB0 rectifier. Simple instruction booklet
05p X SAE (Free with parts). All parts sold separately.
ONLY £13.560. P. & P. £1.4U. Also avallabie ready’ =

built and tested £18.00. P. & P. £1.4Q
SPEC|AL LlNES OFFERED SUBJECT TO
STOCK AVAILABILITY
Limiterd nwmber of British Manufacturer’s Surplus
professional 100 watt RMS Slave amplifiers. Special
features: 2 separate power modules, 1 for Bass response,
and 1 for mid. range,tweeter. 5 stuge LED display for
power u'p indication. Afc mains i/'p switchable for 110
or 240V, Can easily lie converted to stereo.
AVAILABLE TO PERSONAL CALLERS ONLY—PLEASE'
PHONE TO CONFIRM AVAILABILITY.
Brand new and tested only £33:75.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

Open 9.30-5.30 Manday to
Friday. 9.30-5 Saturday
Clased Wednesday.

Prices and specifications correct
at time of press. Subject to
olteration without notice

| HARVERSON SURPLUS CO. LTD.

{(Oept. REC) 170 HIGH ST. MERTON, LONOON, SW.18. Tel: 01-540 3885.

A few minutes from South Wimbledon Tube Station

SEND SAE WITH ALL ENQUIRIES. FOR PERSQNAL CALLERS ONLY: WE CAN NOW
OFFER A FULL REPAIR SERVICE ON ALL HI-FI EQUIPMENT, DISCO. CASSETTES, CAR

RADIO. ETC.
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RADIO AND ELECTRONICS CONSTRUCI

(Please write clearly)

PLEASE NOTE:P. & P. CHARGEI
QUOTED APPLY TO U.K. ONLY,

P. & P. ON OVERSEAS ORDRER{
CHARGED EXTRA.

Incorporates ECC83,
EL84, BZ80 valves. He&wa

transformerand outputtrans-'

i




NOW AVAILABLE . ..

ELECTRONIS
CONSTRUCTOR!

for “Radio & Electronics Constructor”

The "CORDEX" Patent Self-Binding Case wili keep
3 your issues in mint condition. Copies can be in-
| serted or removed with the greatest of ease. Rich
maroon finish, gold lettering on spine.

Specially constructed Binding Cords are made from Super Linen of
great strength, very hard twisted and twice doubled. Fhey are at-
tached to strong RUSTLESS Springs under tension, and the
method adopted ensures PERMANENT RESILIENCE of the Cords.
Any slack that may develop is immediately compensated for and
the Cords will always remain taut and strong. It is impossible to
overstretch the springs, as a safety check device is fitted to each.

P R I c E £ 1 = 60 including VAT. P. & P. 30p

SMALLER SIZE (73" x 931”) BINDERS
Limited number of these titled Binders still available Price £1.20 P. & P. 30p

Available only from:—

Data Publications Ltd.

57 Maida Vale London W9 1SN

NEW FORMAT SELF-BINDER

Stirling Sound
Disco 2

£39.95

Mixer Control unit inoc.t\;.l‘\,;f. &
+ power I post fr
i in UK.

By designing and manufacturing in our own Essex factory, with strict
material control and stage by stage checking and then selling direct to YOU,
the customer, we can save you pounds, offer better service and guarantee
satisfaction. Our latest modular assembly, Disco 2, has already been
thoroughly field tested and is ready forimmediate service under the toughest
working conditions.

B INPUTS — Left deck, right deck, mic. and aux.

INPUT IMPEDANCE — 47K ohms

POWER SOURCE — 220-240V. A.C. Mains

CONTROLS -- Mains on-off, master volume, base + 15db, treble +

15db, L and R mixing, L and R motor switches, selector switch for

P.F.L. (Pre-Fade Listening), headphone volume, mic. vol., aux. vol.,

LED indicators on mains and decks on/off switches.

B HEADPHONE AMPLIFIER -— Powerful 2 watts into 8 ohms,
separate vol. control.

B TERMINATIONS — Five 1 jack sockets — 2 input, 2 output,
headphones.

B SIZE — 231" x 33" x 24" max. depth to rear (plus separate power
unit). Panel in matt black with controls sensibly grouped for easy
handling.

B PRICE — Post free, with power unit and inc. V.AT. £39.95
DELIVERY EX-STOCK.

Kit of basic modules less power pack, 5 jack sockets and 3 main
switches, but with front panel £21.00 Carr. free U.K., inc. V.A.T.

Suitable Stirling Sound power amps with heat sinks and power

OTHER STIRLING SOUND DISCO/P.A. ITEMS

B BASIC CONSTRUCTIONAL MODULES

$S. 104/2 Two channel mixer stage
$S. 104/4 Four channel mixer stage

SS. DTM Output control stage 30db variation on both treble and bass. Master vol.
£6.75

control 3mV in for 2V out. 18V working voltage.

B INTEGRATED POWER AMPLIFIERS ;
Ready built in cases, tested and guaranteed — 60 watts R.M.S. into 4 ohms.

POWER AMP 60/with two channel mixer £4890
POWER AMP 40 — 40 watts R.M.S. into 4 ohms with two channel mixer £43.00
POWER AMP 100 100 watts R.M.S. into 4 ohms with 4 channel mixer £85.00
100 watt SLAVE AMP £60.00
B READY BUILT ITEMS TESTED AND GUARANTEED*
S8TL3/250B Sound to light unit 3 channels. 250 w. each £23.95
SSTL3/1000B Sound to light unit 3 channeis. 1000 w. each £25.95
B STIRLING SOUND-LIGHT MODULES:’ 3
SSTD/250 Three channels, each 250 watts output cﬁ"gg

SSTL3/10C0 Three channels, each 1,000 watts

TO ORDER BY ACCESS OR BARCLAYCARD JUST WRITE OR. PHONE IN

YOUR NUMBER. CREDIT FACILITIES AVAILABLE.

ALL PRICES QUOTED
INCLUDE V.A.T. AND GOODS
EXCEPT THOSE MARKED®.
SENT POST FREE IN U.K. with
C.W.0. orders. Owing to length of
time between preparing this

Stirlin

dvert and it to th
supply units — 140PH £18. 160PH £22. 1100PH £26.75. ;ugic‘ar:)ri(v::sapap;zar::(;?ecc: t: SIIIIIIII
amendment without notice.
Mail Orders to Dept. PE28 G
STIRLING SOUND, 37 VANGUARD WAY, SHOEBURYNESS, ESSEX (03708) 5543. Shop and Showroom 220/224 West Road, Westcliff-on-Sea (0372) 351048 -

MARCH 1978
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DIRECT READER SERVICE

RADIO & ELECTRONICS BOOKS

1. 50 PROJECTS USING RELAYS, SCR’'s & TRIACS

by F. G. Rayer £1.25
2. FUN & GAMES WITH YOUR ELECTRONIC
CALCULATOR by J. Vine 87p
3. 50 (FET) FIELD EFFECT TRANSISTOR PROJECTS
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8..SOLID STATE NOVELTY PROJECTS
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9. 28 TESTED TRANSISTOR PROJECTS
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12. 50 CMOS IC PROJECTS
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THE MODERN BOOK €O
RADIO CIRCUITS EXPLAINED by G. J. King

AUDIO AMPLIFIERS FOR THE HOME
CONSTRUCTOR

by I. R. Sinclair PRICE: £2.50
DIGITAL IC EQUIVALENTS AND PIN
CONNECTIONS

by A. Michaels PRICE: £2.75
PRINCIPLES OF TRANSISTOR
CIRCUITS

by S. W. Amos PRICE: £4.55
IC OP-AMP COOKBOOK
by W. G. Jung PRICE: £9.75

ACTIVE FILTER COOKBOOK
by D: Lancaster PRICE: £10.80

TV TYPEWRITER COOKBOOK

by D. Lancaster PRICE: £7.30
IC TIMER COOKBOOK

by W. G. Jung PRICE: £7.40
TTL COOKBOOK

by D. Lancaster PRICE: £6.60

ELECTRONICS AND RADIO

by N. Nelkon PRICE: £3.00
TRANSISTOR ELECTRONIC ORGANS
FOR THE AMATEUR

by A. Douglas PRICE: £4.80
MASTER TRANSISTOR/IC SUBSTITU-
TION HANDBOOK

GETTING THE MOST OUT OF YOUR
ELECTRONIC CALCULATOR

by W. L. Hunter PRICE: £3.60
OP-AMP CIRCUIT DESIGN AND APPLI-
CATIONS

by J. Carr PRICE: £3.90
BUILD YOUR OWN WORKING ROBOT
by D. L. Heiserman PRICE: £3.50
ELECTRONICS AND PHOTOGRAPHY

by R. M. Brown PRICE: £2.20
MICROELECTRONICS
by C. L. Hallmark PRICE: £4.80

125 ONE TRANSISTOR PROJECTS

by R. P. Turner PRICE: £2.10
HOwW TO BUILD'® SPEAKER
ENCLOSURES

by A. Badmaieff PRICE: £3.65

110 SEMICONDUCTOR PROJECTS FOR
THE HOME CONSTRUCTOR

by R. M. Marston PRICE: £2.70
110 THYRISTOR PROJECTS USING
SCRs AND TRIACS

by R. M. Marston PRICE: £2.70
110 OPERATIONAL AMPLIFIER

PROJECTS FOR THE HOME
CONSTRUCTOR
by R. M. Marston PRICE: £2.70

50 PHOTOELECTRIC CIRCUITS &
SYSTEMS

Price £6.00

BEGINNER'S GUIDE TO RADIO

by G. K. King PRICE: £3.00
BEGINNER'S GUIDE TO COLOUR
TELEVISION

by G. J. King PRICE: £2.50
BEGINNER'S GUIDE TO ELECTRIC
WIRING

by F. Guiliou PRICE: £2.50
BEGINNER'S GUIDE TO AUDIO

by I. R. Sinclair PRICE: £3.00
BEGINNER’S GUIDE TO INTEGRATED
CIRCUITS

by I. R. Sinclair PRICE: £3.00
RADIO SERVICING POCKET BOOK

by V. Capel PRICE: £3.10
TELEVISION ENGINEERS’ POCKET
BOOK

by P. J. McGoldrick PRICE: £5.10

ELECTRONICS POCKET BOOK
by P. J. McGoldrick PRICE: £4.25°

RADIO GATA REFERENCE BOOK
by T. G. Giles PRICE: £4.00

COLOUR T.V. PICTURE FAULTS
by K. J. Bohlman PRICE: £2.75

RECEIVING PAL COLOUR T.V.

by Tab Books No. 970 PRICE: £5.50 by P. S. Smith

PRICE: £2.00 by A. G. Priestley PRICE: £5.50

PRICES INCLUDE POSTAGE

We have the Finest Selection of Enalish
19-21 PRAED
Telephone

and American Radio Books in the Country

STREET (Dept RC) LONDON W2 INP

01-723 4185

WITHOUT A Home RAD10 CATALOGUE ?

How ON EARTH DID I MANAGE

I'd been reading Home Radio’s adverts for years and kept
telling myself | must send off for a copy of their famous
catalogue. But being an expert procrastinator | kept putting
it off. | muddled along, picking up bits here and there, often
calling at several shops before locating a particular compo-
nent | needed.

If-only I'd got a Home Radio catalogue in the first place
— what time, energy and frustration | would have saved
myself! | really do wonder now how | managed — this
catalogue really has solved my component buying problems.
In its 200 pages | hardly ever fail to locate just the piece |
need. Not surprising when you consider it lists over 5,000
items, nearly 2,000 of them illustrated. Home Radio Com-
ponents Ltd. do everything possible to make ordering quick
and easy, and with their simpte Credit Scheme | can order
by phone any time of day or night, and settle up once a
month. ‘

HOME RADIO (Components) LTD. Dept. RC, 234-240 Condon Road, Mitcham, CR4 3HD. Phoe: 01-648 8422

IARCH 1978

Don’t dilly dally like | did — take the plunge now by sending
the coupon below with £1.40, and in a few days you can
start on a wonderful new era of simplified component buy-

Ing.
Please write your Name and Address in block capitals '
NAME .
ADDRESS |

_—— e ——

HOME RADIO (Components) LTD.. Dept. RC '
| 234-240 London Road, Mitcham. Surrey CR4 3HD
Rega No 912966 Londin
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NEEDLE-SHARP c.w. tuning can be achieved'
with this selective a.f. filter design.

g |

by R. A. Penfold

Needle-sharp c.w. tuning can be achieved with
this selective a.f. filter design. A high Q pot core
coil assembly is employed, and two filter frequen-
cies are available.

In order to obtain the best possible results in all
reception modes it is necessary for a com-
munications receiver to have some form of variable
selectivity, so that the i.f. bandwidth is no greater
than is absolutely necessary. This ensures that
noise generated in the early stages of the set is cut
out to the fullest possible extent, and also that ad-
jacent channel interference is reduced as much as
possible.

Most government surplus communications
receivers incorporate variable selectivity, but they
do not all have a very narrow bandwidth position
for the reception of c.w. signals. Few modern
receivers have this facility either, and on those that
do the c.w. filter is often an expensive optional ex-
tra.

AUDIO FILTER

One way of improving the c.w. performance of a
receiver which does not incorporate suitable filter-
ing is to add an audio c.w. filter. Such a filter forms

Secondary response

B.FO. frqufzncy
N\

Required re\sp:nsc \

]
451 452 453 454 455 456 457 458 459
kHz

Fig. 1. When using a 1kHz audio filter, thetre
are two peaks of response 1kHz either side of
the b.f.0. frequency. The i.f. response of the
receiver is used to attenuate one response (that
at 458kHz in this case) in relation to the other
396

the subject of this article, and this is a self-
contained unit which is intended to be connected
between the output of the receiver and the
headphones. It is relatively inexpensive and has
the other advantage over alternative methods that
it is not necessary to modify the receiver in any
way.

It should perhaps be explained that reducing the
audio bandwidth of a receiver is not necessarily
quite as effective as reducing the i.f. bandwidth to
the same degree. This point is illustrated in Fig. 1,
in which it is assumed that the receiver has a fairly
wide i.f. bandwidth centred at 455kHz.

For c.w. reception the b.f.o. is usually tuned to
one edge of the receiver i.f. response, and in this ex-
ample it is tuned towards the high frequency edge,
at 457kHz. If an audio filter which only allows the
passage of a narrow band of frequencies around
1kHz is used for c.w. reception, the set may be tun-
ed such that the i.f. given by the desired signal
carrier appears at 456kHz. T}Ze required a.f. beat
note of 1kHz will then be given. However, a 1kHz
beat note will also be given by a second signal
which produces an i.f. of 458kHz, whereupon the
overall response curve, taking in the filter, has two
peaks, separated from each other by 2kHz.

These two responses are not equal in strength
because the first response (that at 456kHz in our
example) is near the centre of the receiver i.f.
bandpass, whilst the second response is well off
centre and is therefore attenuated to some degree.
In other words, advantage is being taken of the
receiver i.f. passband to attenuate the unwanted
second response.

The amount by which the second response is
attenuated relative to the main one depends upon
the placing of the b.f.o. frequency and the
characteristics of the receiver i.f. passband. If the
set is a type which is fitted with a high quality
s.s.b. mechanical or crystal filter, then the secon-
dary response can be reduced to an insignificant
level. On the other hand, with sets fitted with inex-
pensive mechanical filters or ordinary i.f.
transformers there will be only moderate attenua-
tion of the secondary response.

With such sets it is beneficial to use a fairly high
audio filter frequency. If, in the example of 1¥‘ig. 1,
this were raised to 2kHz then the desired main

RADIO AND ELECTRONICS CONSTRUCTOR




response could be at or near the centre of the i.f. THE CIRCUIT

passband whilst the secondary response would be . The complete circuit of the c.w. filter appears in
taken virtually outside the j.f. passband of the Fig. 2. The Input signal is appiied to the base of a
receiver. common emitter amplifying stage via R1 and C1.

2kHz is probably about the highest filter fre- R1 is used as a pre-set attenuator, and is adjusted
quency that it is practical to use, as such a frequen-  to reduce the input signal to a level which does not
cy tends to be rather difficult to copy and is tiring  overload the circuit. C'1 provides d.c. blocking.
to listen to for long periods. Indeed, 2kHz is TR1 has an ordinary LC tuned circuit as its
possibly higher than most radio operators would  collector load, this being formed by L1 and either
ideally like. The unit described here has two  C2 or C3 depending upon the position of S1(b). C3
switched filter frequencies. The main standard produces a resonant frequency of about 1kHz and
filter frequency is approximately 1kHz, whilst the  this is raised to about 1.7kHz when C2 is switched
second frequency 1s slightly short of 2kHz, at . into circuit. R2 is the base bias resistor for TR1.
about 1.7kHz. Thus, the unit should be capable of R3 is an unbypassed emitter resistor and, at
providing results of a high order under most cir-  first, the inclusion of this component might seem to
cumstances. With receivers having a fairly widei.f.  be rather pointless. Indeed, it introduces negative
bandwidth, the higher filter frequency need, in  feedback which could be considered to reduce per-
practice, only be switched in if an interfering signal  formance by increasing the passband of the fi ter.
2kHz from the desired signal proves troublesome. Frequently, positive insteadp of negative feedback
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Fig. 2. The circuit of the c.w. filter unit. When the unit is switched off the.input at SK1 js coupled direct-
ly through to the output at SK2

f L1 100mH pot core assembly (see text)

Resistors Tr’(Iz"IzgiStI%’éSIOQC
(All fixed values i watt 10%). 1
R1 2.2kq pre-set potentiometer, 0.1 watt sub- TR2 BC169C
miniature horizontal Switch ,
R2 1.2Maq S1(a) (b) (c) 4-pole 3-way rotary, miniature
R3 470q Sockets
R4 820ka SK1 3.5mm. jack socket (see text)
R5 1kn SK2 tin. jack socket (see text)
Capacitors Miscellaneous
C1 0.0068uF polystyrene Case (see text)
C2 0.1xF polyester Veroboard panel, 0.15in. matrix
C3 0.22uF polyester Control knob
C4 330pF ceramic plate 9 volt battery type PP3 (Ever Ready)
C5 0.47uF electrolytic, 10 V. Wkg. Battery connector
C6 100uF electrolytic, 10 V. Wkg. Wire, solder, etc.
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- The input jack socket is mounted on the rear
' panel. Afso to be seen are the heads of the two
' screws which secere the Veroboard panel ins

" side the case ¢

is employed in a filter of this nature to give a %
multiplier effect and thereby a narrower passband.

In practice, however, the effect of R2 is to con-
siderably increase the sharpness of tuning of the
filter rather than decrease it. This is clearly shown
in Figs. 3(a) and (b). Fig. 3(a) shows the response
of the circuit as depicted in Fig. 2 with C3 selected
whilst Fig. 3(b) shows the response with R3 short-
circuited.

What is happening here is that, with R3 in cir-
cuit, the voltage gain of TR1 is roughly equal to the
impedance in the transistor collector circuit divid-
ed by the resistance in its emitter circuit. This
holds true up to the point where the stage gain is
limited by the current gain of the particular tran-
sistor used. The transistor specified for TR1 is a
high gain BC109C.

The impedance of the tuned circuit is high at
frequencies equal to and very close to its resonant
frequency, and it falls off very steeply on either
side of resonance. The use of R3 therefore produces
a great improvement in the performance of the cir-
cuit. Its effect is enhanced by the choice of a high Q

70

60

kelative
autput 507

%o

pot core coil assembly for L1.

It is necessary for TR1 collector circuit to
operate into a fairly high impedance load as
otherwise damping of the tuned circuit would oc-
cur, with a consequent adverse effect on perfor-.
mance. An emitter follower buffer stage is
therefore interposed between TR1 collector and
the output socﬁet. This stage incorporates TR2,
which has R5 as its emitter load resistor and R4 as
its base bias resistor. C4 and C5 provide d.c. block-
ing.

On-off switching is given by S1(c), and C6 is the
only sugply decoupling component_that is re-
quired. S1(a) connects the input socket direct to
the output socket when the unit is switched to the
“Qff” position. This enables the receiver to be used
for phone receﬁ)tion without having to unplug and
reconnect the headphones. The fact that SK1 and
SK2 remain connected to the rest of the circuit at
this switch setting does not have any practical con-
sequence. The unit is powered from a PP3 battery,
and the current consumption of about 6mA en-
sures a reasonable battery life.

Frequency (kHz)

I-0 -2 1-4

Fig. 3(a). The response of the circuit of Fig. 2 when the 1kHz filter frequency is selected. The vertical
scale represents signal voltage (b). The response with R3 short-circuited
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Fig. 4. llustrating how the cdmponents are assembled on the Veroboard panel, 'together with the wiring
to the switch and the battery

COMPONENTS

Si(a), S1(b) and S1(c) are three poles of a 4-pole
3-way rotary switch. No connections are mad% to
the fourth pole. The input and output jack sockets,
SK1 and SK2, should ﬁe of open construction and
should not be insulated types. The pre-set skeleton
potentiometer employed for R1 should be a
horizontal type having 0.2in. spacing between
track tags and 0.4in. spacing between track and
slider tags. L1 is a ready-wound pot core assembly,
listed by Maplin Electronic Supplies as “GE Coil
type L6”. The case in which the filter is assembled

is a “WB6 Vinyl” type, also available from Maplin
Electronic Supplies. This measures about 112 by
42 by 55mm. high and is of 2-piece construction
with an aluminium front, base and rear and a vinyl
covered steel top and sides.

Capacitor C5 is specified in the Components
List as 0.47 yF 10V.Wkg. Difficulty will almost
certainly be experienced in obtaining a capacitor of
this low value in 10V. Wkg., and it will be perfectly
in order to employ a capacitor having a higher
working voltage. This can ge considerably in excess
of 10 volts.

4 : izt it o L A
- The layout of parts ,
. the case. €2 'k”g% €3
mounted on the tags of th
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i x“;’ra ing a closer look at the
. Veroboard panel. There is

' adequate space for the com-
. ponents assembled here
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CONSTRUCTION

The general layout of the unit can be seen from
the accompanying photographs. S1 and SK2 are
mounted on the front panel with SK2 on the left
and S1 on the right. SK2 is a %in. jack socket, and
both this and SK1 require a 10mm. diameter

- - ii

An angled shot of the completed filter unit. Its
small dimensions can be gauged from the size
_ of the lin. jack socket on the front panel

D RO

mounting hole. SK1 is a 3.5mm. jack socket which
is mounted on the extreme left hand side of the
rear panel (when viewed from the rear). It requires
a 6.5 mm. mounting hole.

‘ C2 and C3 are mounted on the tags of S1(a) (b)
(c). All the other components are assembled on a
0.15in. matrix Veroboard panel which has 20 holes
by 10 copper strips. Details of this panel are shown
in Fig. 4, which also shows the other wiring. When
a panel of the correct size has been cut out, the
seven breaks are made in the copper strips and the
two 6BA clear holes are drilled out. The com-
ponents are then soldered in position. The lead-
outs of L1 fit into the holes shown in the 0.15in.
matrix board.

The Veroboard panel is then used as a template
with which the positions of the two 6BA clear
mounting holes in the rear panel of the case are
located. The panel is wired up to the rest of the cir-
cuit before it is finally mounted in the case.
Construction will probably be easiest if all the wir-
ing is carried out with the components removed
from the case, after which the completed assembly
is fitted into the case. Spacers lin. long are used to
400
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hold the component panel a little way clear of the
metal casing.

There is a space for the battery to stand vertical-
ly just to the left of SK2. The Veroboard panel
assembly obtains its chassis connection from the |
appropriate tag of this socket. :

USING THE FILTER

The filter is connected to the phone socket of the
receiver by way of a non-screened twin lead which
is terminated in a 3.5mm. jack plug at the end
which connects to the filter. Usually a iin. jack
plug will be fitted to the other end of the lead, but
this must, of course, be varied to suit the particular
phone socket provided in the receiver. The connec-
tions should be made such that the chassis of the
receiver and the filter unit are common with each
other. Theoretically, only medium or high im-

edance headphones should be plugged into
K2, but in practice the unit works wel% with low
impedance types as well.

R1 is simply adjusted so that, with a ¢.w. signal
tuned to the centre of the filter passband, the
volume level is slightly higher with the filter
switched in than when it is switched out. Morse
code reception should be much improved by the
use of the filter but it is inevitable that, witi; the
greatly increased selectivity it provides, the adjust-
ment of the receiver tuning control will be much
more critical. [ |
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RECENT PUBLICATIONS 7T

NEWNES TAPE RECORDER SERVICING MANUAL, Servicing Manual, Volume 2. By John
Gardner. 213 pages, 245 x 185mm. (93 x 7%in.) Published by Newnes-Butterworths. Price £7.80.

The first edition of “Newnes Tape Recorder Servicing’Manuai” appeared in 1965 and covered
most models of tape recorder available at that time. The second edition covers entirely new ground
and, because of the wide detail it deals with, has been divided into two volumes. Recorders in- :
troduced in 1968 to 1970 are described in Volume -1, and models introduced in 1971 to 1974 i
appear in the present Volume 2.

The information in the book is taken from manufacturers’ service manuals and includes numerous
circuit diagrams, printed board and layout diagrams, mechanical drawings and photographs. The
products of seventeen manufacturers are dealt with and the number of individual machines is no
less than sixty-five. The entry for each machine includes at least a circuit diagram, supplemented in
most instances by details of circuit operation and of electrical and mechanical adjustments. Follow-
ing current manufacturing trends, the book has rather more entries for cassette recorders than it has
for reel-to-reel machines.

A ten page introductory section at the beginning of the volume gives general information on test
equipment performance tests and the Dolby system. The book will be of particular interest to the
service engineer and the more technically minded recorder enthusiast, and will have especial value

in situations where a wide range of recorders is serviced for which all service manuals are not stock-
ed.

BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS. By R. A. Penfold. 107 pages,
180 x 110mm. (7% x 41in.) Published by Bernards (Publishers) Ltd. Price £1.25.

Regular readers of Radio & Electronics Constructor will require no introduction to the author of
the book under review. R. A. Penfold has contributed regularly to this journal and has presented many
popular and successful constructional designs in his articles.

“Beginners Guide To Electronic Projects” is intended for the reader who wants to take up elec-
tronics construction as a hobby and has had no previous experience. The book is divided into four
long chapters, each of which deals with a particular aspect of electronics construction.

Chapter 1 is devoted to components and discusses all the parts which are likely to be en-
countered in general electronics work. These range from resistors to integrated circuits and take in
such items as speakers, relays, thyristors and triacs. Also incfuded is advice on the problem that
besets nearly all beginners, that of purchasing components.

The second chapter deals generally with tools, but it also discusses the jobs that tools do in-
cluding in particular the all-important procedure of making good solder joints. The following chapter
is headed “"Circuit Boards’” and it similarly includes information on matters with which circuit boards
are associated. Examples are projects, such as a simpte ZN414 radio, which can be assembled on
perforated board, on stripboard or on printed circuit board. Full details on tha preparation of printed
boards are provided. The final chapter covers cases, both home-made and manufactured and gives
many useful hints which will be of help to the beginner.

The book is written in simple terms and will give considerable assistance to the newcomer.

50 PROJECTS USING IC CA3130. By R. A, Penfold. 102 pages, 180 x 100mm. (7% x 4% in.)
Published by Bernards (Publishers) Ltd. Price 95p.

Although this book appeared several months before the previous book by Mr. Penfold it deserves
special mention here since it is one of the first, if not the first, book published in the U.K. which is
devoted entirely to projects incorporating the CA3130 operational amplifier. Amongst other at-
tributes, this i.c. has the exceptionally high input impedance associated with CMOS devices.

After an introductory chapter describing the CA3130 the book then proceeds to audio projects,
r.f. projects, test equipment, household projects and miscellaneous projects. Typical items in the
: audio section are a magnetic cartridge pre-amplifier, a peak level indicator and a compression
amplifier; whilst the chapter on r.f. projects describes some particularly interesting designs, in-
cluding a medium wave radio in which the CA3130 functions as an r.f. amplifier. The test equipment
projects feature such designs as a sine to square wave generator and a high impedance voltmeter,
and the chapter on household projects deals, amongst other things, with a sound actuated switch
and a simple electronic organ. The miscellaneous projects take in a diverse array of subjects, and in
this chapter can be found a white noise generator, an analogue stopclock and a morse practice 0s-
cillator.

Each_of the 50 projects is presented as a circuit diagram with appropriate information. Not only
do the designs provide viable projects which can be built as they stand, but the circuit ideas will
also spark off new ideas in the more experienced engineer who takes up this interesting book.

e R Saampap——
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EMI INSTRUMENTATION RECORDER DEVELOPMENT.

ears EMI has been renowned in

For over 50
research and advanced technology. Their interests
in recording stems from the early mechanical
sound recording systems developed in the 1920’s.
It was further nurtured by their invention of the
first television system to go into public service in

1936. Shortly after that, radio direction finding
and many war-time developments by EMI, both
theoretical and practical, added to their wealth of
knowledge and advanced technology.

Post war years saw, at EMI, a veritable explo-
sion in all facets of professional electronics which
included computers, instrumentation, automation
and control systems, broadcast equipment,
medical checking and diagnostic systems and, of
course, their world famous record company.

Behind many well known developments now
commonplace in science, industry and the home,
there has been the expertise of EMI Research and
EMI Technology. In recording alone there are
some fifty years of high intensity experience and
expertise.

It is from this background that a relatively new
part of EMI — SE Labs (EMI) Ltd. and EMI
Technology can draw expertise and experience
when they are needed.

Although EMI engineers had established an ex-
cellent reputation for developments in the field of
advanced magnetic recording, it was not until the
early 1970’s that the Company decided to
challenge the American domination of the world
markets for commercial high-technology in-
strumentation recorders.

In 1971 they launched the world’s first general
purpose multi-format recorder capable of opera-
tion in 14, 28 and 42-track configurations. This was
the Series 5000 laboratory-based recorder.

The Series 5000 quickly captured for SE Labs a
substantial * share of the U.K. and European
markets for advanced laboratory systems and
helped to establish them as one of the world leaders
in this specialised branch of technology.

The next step was to bridge the gap between the
high performance but bulky laboratory-based
machines and the medium-performance transpor-
table (so-called portable) recorders. To meet this
objective SE Labs entered a joint-venture arrange-
ment with the National Research and Develop-
ment Corporation (NRDC*). The planned out-
come of the development programme was to
produce a truly portable recorder with a perfor-
mance equal to the large fixed, and expensive,
laboratory recording systems. They achieved their
objectives.

The outcome of this project was the SE 7000
family of recording systems — which cover the full
spectrum of applications from the run-of-the-mill
14 track mid-band recording, through 42 track
high density recording to “half—speecﬁ’ wideband
recording (i.e. 2 MHz at 60 i.p.s. DR or d.c. to 500
kHz at 60 i.p.s. fm.). Furthermore, all this is
provided in a package weighing about 100 Ib.

* NRDC (National Research & Development Corporation) is a

British Government body set up primarily to sponsor and
fund selected high technology developments in Britain.

WHITE NOISE BOOKLET

A new booklet published by Marconi
Instruments Limited offers a useful guide to
the choice of white noise test equipment for
f.d.m. systems.

The theory of the test techniques is ex-
plained clearly with the help of diagrams,
and the commonly used quantities noise
power ratio (n.p.r.), baseband intrinsic noise
ratio (b.i.n.r.) and signal-to-noise ratjo (S/N)
are defined.

Various test systems may be built up from
the basic hardware and five such systems
are described, with lists of the necessary
equipment for each.

Copies of the booklet, entitled “White
Noise Testing of Frequency Division
Multiplex Systems”, are available from the
Marconi Instruments Publicity Department,
Longacres, St. Albans, Herts.
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IEA EXHIBITION STAYS
TWO-YEARLY

It has been decided that the IEA — Inter-
national Instruments, Electronics and Automation
Exhibition, will continue on a two-yearly cycle in
March of the even-dated years — this ends
speculation that it would go three-yearly.

The exhibition has joined forces with
ELECTREX — International Electrical Exhibi-
tion, and has moved to the National Exhibition
Centre, at Birmingham.

IEA 78, the 12th since it started in 1957, will be
held at the NEC from 13-17 March 1978 side-by-
side with the 19th ELECTREX to form IEA-
ELECTREX — 2nd International Electrical, Elec-
tronic and Instrument Exhibition. The IEA, which
has enjoyed the Patronage of H.R.H. The Duke of
Edinburgh, became a member of UFI — Union des
Foires Internationales, the hallmark of a major in-
ternational trade fair, as did ELECTREX.

RADIO AND ELECTRONICS CONSTRUCTOR
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S i COMMENT

DUAL TRACE OSCILLOSCOPE NOW AVAILABLE IN UK

Dartron Instruments are pleased to announce
that their Dual Trace Oscilloscope D12 is now
available on the U.K. market with ITT as the sole
distributor. Already extensively marketed in
twelve European countries, also New Zealand,
Canada, South Africa and the U.S.A,, its proved
reliability and performance assures it a prominent
place in the home market.

el
S \@$

Alex Andrew, Manager of ITT Instrument Ser-
vices says, “I am delighted with this new addition
to our range of instruments and forecast large sales
on the basis of its performance and low price.”

Mr. Dennis Robinson, Managing Director of
Dartron Instruments Ltd., states that its very
favourable reception in the many countries where
it is now represented ensures that it is a desirable
addition to the oscilloscope market in the U.K.

The Company have been manufacturing os-
cilloscopes for many years for various organisations
and it 1s only now that an instrument is available
carrying the Dartron name.

The D12 is a D-17 MHz dual trace oscilloscope
operating in the chopped or alternate sweep moves
which are automatically selected according to
sweep speed. The sensitivity is 10mV/cm to
50V/cm or, with cascaded amplifiers, 1ImV/cm
with a bandwidth from 2Hz-10MHz. X-Y perfor-
mance is DC-1MHz both channels calibrated from
10mV/cm-50V/cm. Triggering is available from
both channels. A 5in helical post deflection
accelerator cathode ray tube is used operating at
3.6kV overall. The full specification may be ob-
tained from ITT Instrument Services, Edinburgh
Way, Harlow, Essex.

SOME DIARY DATES
® Royal Naval Amateur Radio Society

The R.N.A.R.S. are holding an activity period

from 24th March to 2nd April between 0800 hrs.
and 1800 hrs. each day, on HMS Belfast in the
Pool of London. Three stations will be operational
using the call sign GB3RN and all contacts will be
acknowledged by QSL.
_ Visitors are welcome, the ship is well worth see-
ing, and there is plenty to interest all the family,
this being the only surviving heavy cruiser in the
Royal Navy. ‘

® 1st Essex Electronics Exhibition

To meet a demand for regional exhibitions, the Department of

CHANGE OF NAME

There has been some confusion in the
minds of electronics enthusiasts because
there has been more than one well known
advertiser trading under the name “Radio
Shack”.

To help remedy the situation, our adver-
tiser who formerly traded under the forego-
ing name, is now trading under the name
Brian J. Reed at the same address as
previously — 161 St. John’s Hill, Battersea,
London SW11 — Telephone 01-223 5016.

Messrs. Brian J. Reed will continue their
successful policy of offering a large selec-
tion of components at competitive prices —

" ‘see our advertisement pages.

|

Electrical Engineering Science at the University of Essex is
organising the Essex Eléctronics Exhibition to be held on 18th
and 19th April, 1978, in the department’s electronics
laboratories.

Entry to the exhibition will be by comfplimentary ticket issued
either by the department or by one of the participating com-
panies.

The University is set in 300 acres of parkland and was started
in 1964 and the Electrical Engineering Department recently
celebrated its tenth year.

T i3y

® Exmouth Hobbies Exhibition

The Exeter Amateur Radio Society have been asked to sup-
port the above Exhibition and it has been decided to have an
H.F. TX/RX station — VHF /UHF and Amateur TV stations on
their stand, and a fully equipped S.W.L. station, plus an Elec-
tronics Section.

The exhibition is to be held at The Pavilion, Exmouth, Devon.
Monday to Thursday 13th to 16th March 1978.
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SUGGESTED CIRCUIT

BATTLESHIPS!

By G. A. Frerich

Electronic versions of familiar
paper and pencil games are almost
always popular with home-
constructors, even though they
often involve quite a considerable
amount of work and require a
relatively high number of com-
ponents. The design which is to be
described in this month’s
“Suggested Circuit” article requires
46 light-emitting diodes and 36
silicon controlled rectifiers but, as
circuit operation: is extremely non-
critical, it should be possible to
employ job lots of these components
as are advertised from time to time.
The suggested power supply is also
a little unusual, if ju gedy in the
light of circumstances some five
years or so ago, but is less
remarkable under present-day con-
ditions.

“BATTLESHIPS"

Virtually all readers should be
aware of the game of “Battleships”,
in which two contestants each have
a sheet of paper on which are ruled
out a number of squares identified
in the horizontal direction by letters
and in the vertical direction by
numbers. There are variations of
the game, but that recalled by the
author has 16 squares in both direc-
tions, and each player has a
battleship (four squares), two
cruisers (three squares), three
destroyers (two squares) and four
submarines (one square). The
multi-square vessels have to occupy
adjoining squares in either the ver-
tical or horizontal directions and no
two vessels are allowed to “touch”
each other, i.e. there has to be at
least one square spacing between
vessels.

If one contestant calls out, say,
“B6” the other states whether he
has “hit a battleship”, “sunk a sub-
marine”’ or has ‘“‘hit nothing”, as the
404

case may be. The skill of the game
lies in finding and sinking the op-
ponent’s fleet in the least number of
moves.

An electronic version of the game
having 16 by 16 squares would re-
quire an exceptionally large
number of components, but a
smaller version having 6 by 6
squares is quite realistic, and the
layout of squares will readily ac-

comodate one battleship, one
cruiser, one destroyer and one sub-
marine. The positions of these
vessels are set up by one player and
it is then up to the second player to
locate and sink the vessels in the
minimum number of moves.

The front panel of the electronic
version of ‘“Battleships” is laid out
in the manner shown in Fig. 1. The
panel can consist of plywood on

| 2 3 4 <) 6 Green
A0 O O O O O-~—1f —LEDs
() o 0 le) le) (e)
8B O O 0 O O o
¢) 0 o) 0 0 )
c O O O O O o
o 0 ) o 0 0
> O O, 0 O O o
o 0 0 () 0 O~__
Eal® 0o 0O o) o o \’: -Contacts
0. [e} (s} o o o/
FO O O O O o
0 0 0 0 o 0
Red
[O_] LO o ] LO O’/(;]'” — LED's
suB DESTROYER CRUISER
| .@ [0ooo 2
On-Oftt—] BATTLESHIP
switch

4

Fig. 1., The front panel of the electronic “Battleships* game has
the appearance shown here. The appropriate red l.e.d.’s light up
when a vessel is hit
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which are assembled 36 green
lLe.d.’s, laid out in rows “I” to ““6”
vertically and rows “A” to “F”
horizontally. Each green l.e.d.
represents a square in the paper
and pencil version of the game:
Below each l.e.d. is a contact which
can, in practice, be the head of a
4BA or M3 screw passed through
the plywood. At the bottom of tﬁe
panel are engraved a square con-
taining one red l.e.d. for the sub-
marine and rectangles containing
two red le.d.’s for the destroyer,
three red l.e.d.’s for the cruiser and
four red l.e.d.’s for the battleship.
There is also a flexible lead ter-
minating in a probe and an on-off
toggle switch.

When this switch is initially turn-
ed on all l.e.d.’s are extinguished.
The contestant then picks up the
probe and, with its tip, touches one
of the contacts. The green l.e.d.
above the contact at once lights up
and stays illuminated. If, on
touching the contact the player has
also hit a vessel then one of the red
le.d.’s in the appropriate square or
rectangle at the bottom of the panel
will also light up and remain il-
luminated. Should touching a con-
tact not cause a hit, only the cor-
responding green l.e.d. stays alight.
By carefully choosing which con-
tacts to touch, the player
endeavours to locate and sink all
the vessels, after which the number
of moves he has made can be deter-
mined by counting the number of
green l.e.d.’s which are alight.

The pattern formed by the
vessels can be initially set up at any
time using flying leads and
crocodile clips by the contestant’s
opponent or by whoever is
operating the game. The presenta-
tion will be found particularly at-
tractive as a party game or in such
activities as small charity fetes in
which contestants pay a small fee if
they do not manage to sink all the
vessels within a pre-determined
number of moves.

GREEN L.E.D. CIRCUIT

The circuitry in which the green
le.d.’s appear is extremely simple
and is illustrated, for four of the
lLe.d.’s, in Fig. 2. Looking at
LEDIA, it will be seen that its
anode couples to the positive rail
and its catlgode, via current limiting
resistor R1A, to the silicon con-
trolled rectifier, or thyristor, TH1A.
The gate of the thyristor connects to
contact 1A, which is the contact
mounted immediately below the
L.e.d. on the front panel. When on-
off switch S1 is initially closed,
THI1A is non-conductive (as are all
the other silicon controlled rec-
tifiers) and LEDI1A is extinguished.
If the probe is momentarily applied
to contact 1A, a gate current flows
into the silicon controlled rectifier
via R7. TH1A then becomes con-
ductive and remains in this state,
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Fig. 2. All the green l.e.d.’s on the front panel have identical cir-
cuits, and four of these are shown here

causing LED1A to light up con-
tinually. The silicon controlled rec-
tifier is only turned off, and LED1A
extinguished, when switch S1 is
opened. All the other green l.e.d.’s
appear in precisely similar circuits,
each one having its own silicon con-
trolled rectifier, series 3300
current limiting resistor and front
panel contact.

Each l.e.d. circuit also has a se-
cond contact point which does not
appear on the front panel, this be-
ing designated the “Output’” point
for the circuit. These Output points
allow for connection to the red
l.e.d.’s at the bottom of the front
panel. The red l.e.d. circuit appears
in Fig. 3 and, here, .the anode of

each l.e.d. connects to the positive
supply rail. The cathodes connect,
via 3300 current limiting resistors,
to flexible flying leads terminated
in crocodile clips, and the latter
are clipped to wﬁichever l.e.d. Out-
put points meet the requirements
for a particular pattern of vessels.
If, for instance, it is desired to
have a submarine on square 3A,
the crocodile clip from LED7 is
clipped to Output point 3A. The
result is that when silicon con-
trolled rectifier TH3A is triggered,
it not only causes LED3A to light
up but also LED7. The lighting of
LED?7 indicates that the submarine
has been sunk. The destroyer is
sunk when both LED8 and LED9

Sub Destroyer Cruiser Battleship +6
i ) m e * —  to8V
LED7 LEDg |LEDg LEDio | LEDy |LEDj2 LED|3 |LEDj4 |LEDs | LED|g
X R A x A A A x A A
AN N\ N\ N N\ L) u\ 3 LN RN
Reg Ry = Rio Rl 2 Rip 2R3 Rq =Ris =R TRy
330 330 =330 330 330 330 330 3330 /3330 330
n n a n n n ) I n n a

A

TIL 209
Lead -outs
(&

Crocodile clips

LED7-LEDg: TIL209

Fig. 3. The circuit for the red l.e.d.’s. It is helpful to distinguish the

flying leads by using different colours for each vessel, the lead for

the subimarine heing say, green, those for the destroyer blue,

those for the cruiser yellow and those for the battleship red. All
resistors have and in Fig. 2 are ] watt 10%
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are lit, the cruiser when LED10
to LED12 inclusive are lit, and
the battleship when LED13 to
LED16 inclusive are lit.

The destroyer, cruiser and
battleship crocodile clips can be
similarly clipped to any desired
Output points provided that the
corresponding green l.e.d.’s are in a
vertical or horizontal row as
prescribed by the rules of the game.
The vessels can, therefore, take up
any position desired by the person
who sets up the crocodile clips. The
individual clips for a destroyer,
cruiser or battleship should be con-
nected to the appropriate Output
points in its group in random
fashion as, otherwise, the contes-
tant will be able to guess more
readily the position of a vesel after a
first hit. This point applies par-
ticularly to vessels in a horizontal
row.

BEHIND THE PANEL

Each Output point appears
behind the front panel alongside the
green l.e.d. to which it corresponds,
whereupon it is an easy matter for
the setter to visualise the pattern
taken up by the vessels selected by
the crocodile clips. A suitable rear
panel layout is.shown, for LED3A
to LEDI1A, in Fig. 4. Below each

provides an excellent profile onto
which a crocodile clip can be readi-
ly affixed. Provided it is in a dry
condition, the plywood will give
adequate insulation for the circuit
points in contact with it. A common
bus lead connected to all the l.e.d.
anodes provides the positive rail
supply.

The size of the front panel and
the remaining constructional
details are left to the reader. Possi-
ble panel dimensions are 7in. wide
by 10in. high, and the panel may be
fitted to a base which allows it to
slope backwards. The silicon con-
trolled rectifiers may be mounted
and wired on tagstrips affixed to the
base. They may alternatively be
mounted behind the corresponding
le.d.’s, although this is liable to
clutter up the rear of the panel and
make access to the Output points
more difficult. :

Up to now we have referred to
“green l.e.d.’s” and “red l.e.d.’s”,
and the circuit diagrams have
specified TIL211’s and TIL209’s
respectively. However, any single
small Le.d.’s may be employed, and
they can in practice have any colour
favoured by the constructor. To ob-
tain a neat finish they may be fitted
to the panel by means of panel
mounting bushes. An easier method

Brass woodscrew

silicon controlled rectifiers in TO-5
or TO-18 cans have the lead-out
layout shown in the inset in Fig. 2.
When the supply voltage is at 6
volts the gate current passed via R7
is approximately 12mA and the
current through each conducting
silicon controlled rectifier is about
11mA for one l.e.d., and double this

figure if two l.e.d.’s are lit up. At 8

volts supply potential the gate
current i1s about 16mA and the
current for a single l.e.d. ap-
proximately 17mA.

POWER SUPPLY

As mentioned at the start of this
article, power supply requirements
are a little unusual. Current con-
sumption increases as more and
more l.e.d.’s are lit up and, with a
supply at 8 volts, the total current
drawn, with all le.d.s alight, is
780mA. A Dbasic mains supply
employing a step-down mains
transformer, a bridge rectifier and a
high value reservoir capacitor is un-
suitable here, since at this high
current the voltage across the reser-
voir capacitor. between a.c. voltage
peaks can fall to a value which does
not allow the holding current to
pass through the silicon controlled
rectifiers. The latter can then
become non-conductive again after

+6 10 8V

green l.e.d. is the rear end of the
bolt whose head provides the front
panel contact. This has a nut pass-
ed over it which secures a solder
tag. A lead from the tag then travels
to the gate of the appropriate silicon
controlled rectifier. The cathode of
each green l.e.d. couples, via its
33002 series resistor, to its Output

oint, this consisting of a small
grass woodscrew driven partially
into the plywood so that its head is
abut tin. clear of the rear surface of

the panel. The resistor is soldered to,

this screw, as also is a lead which
travels to the anode of the cor-
responding silicon controlled rec-
tifier. The point of the screw does
not penetrate through the front of
the panel, and at the rear it
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Fig. 4. A suitable layout behind the panel for each green l.e.d.,

series resistor and Output contact

of mounting them is to drill two
small holes through which their
lead-outs can pass, whereupon the
whole body of each l.e.d. is in front
of the panel.

The silicon controlled rectifiers.
are specified as CR1/051C. This is
an equivalent of the CRS1/05, and
both types are rated at 1 amp max-
imum, have a maximum reverse
voltage of 50 volts and a minimum
gate trigger current rating of 10mA.
In practice, any other silicon con-
trolled rectifiers with these ratings
may be employed, and it is very
probable that other 1 amp silicon
controlled rectifiers with higher
reverse voltages will work equally
well, although the author has not
checked this point. All standard

LEC A

having been triggered. A higher per-
formance mains supply unit offer-
ing a ripple-free output at currents
up to 780mA would be satisfactory,
but the simplest solution of all is to
employ a 6 volt accumulator. The
use of accumulators appears to be
finding favour for low voltage high
current applications, ahd the
author has noted that a 6 volt ac-
cumulator was suggested for some
of the recent “Blob-A-Job” projects
which appeared in the June 1977 to
February 1978 issues of this jour-
nal. A small 2 ampere-hour 6 volt
motor-cycle accumulator is certain-
ly not a large or heavy item, and it
could offer more than 3 hours con-
tinual use of the ‘Battleships”
design on a single charge. [ ]
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THE
‘CASCODE"
MEDIUM AND LONG

WAVE PORTABLE

By Sir Douglas Hall, K.C.M.G. Part 2 (conclusion)

Coil winding, wiring and setting up are
fully described in this concluding article

In the article which appeared in last month's
issue details were given of the circuit of this
receiver, and the first constructional steps were
then described. Next to be dealt with is the
assembly of the ferrite rod aerial coils.

AERIAL COILS

The coils are wound on two thin sleeves. Each
Sleeve is made from a piece of Fablon or Contact
measuring 3 by 3 in. and having all the backing
paper left on except for a strip 4in. wide along one
side. The Sleeves are formed by wrapping the
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Fablon round the ferrite rod with which it is to be
used, the exposed strip being wrapped on last This
exposed section will adhere to the previous layer
and will hold the sleeve secure. The sleeves should
not be wrapped on too tightly as it is necessary for
them to be able to move along the rods.

L1 and L2 are wound on one sleeve, using 38

s.w.g. enamelled copper wire. L1 is first, and starts -

i+ in. from the end of the sleeve. It consists of 250
turns wound side by side in a single layer. There is
then a gap of | in., after which L2 starts. This is
wound in the same way, and has 35 turns. L3 and
L4 are wound with 24 s.w.g. enamelled copper wire.
L3 starts } in. from the end of the sleeve and con-
sists of 72 turns wound side by side. After a gap of
§ in. 12 turns of the wire are then wound side by
side for L4. All four coils are wound in the same
direction and the coil ends can be secured with
tape. All the lead-outs should be about 6in. long
and will be cut down to their final length later.

| | s NE N
Despite the simplicity of its Il
. construction, the receiver

_case provides a neat and at-
 tractive presentation.
- i s L
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Fig. 3 (a). Wiring up the receiver. In practice, all the _
front panel. The letters “A” to “‘H" refer to connections to the ferrite rod aerials

(b) For ease of Presentation, L5 is shown displaced ftrom its correct positton in (a). 1T snouia take up tne
position shown here

components should be inside the boundary of the

WIRING

Wiring is next carried out as illustrated in Fig.
3(a). The core of L5 should be vertical to avoid ex-
cessive coupling between this choke and the ferrite
aerial coils. For clarity of presentation it is not
shown in its correct position in Fig. 3(a), and it
should be placed between VC1 and the tags to
which TR2 connect in the manner illustrated in
Fig. 3(b). The common connection of L5, C4 and
R7 is not secured at a tag; this allows slight re-
orientation of the choke should this be necessary
during setting up. The leads of C4 and R7 may pass
over the rear plate of VC1. VR2 and VR3 are each
mounted by one tag only. The mounting lugs of the
clamp for T1 are soldered to the appropriate tags of
the 6-way tagstrip. Part of the receiver circuit is
contbleted by way of this clamp.

The coils L1, L2, L3 and L4 and their ferrite rods
are next wired into the circuit. The rods and coils
take up the positions shown in Fig. 2(b) (published
last month) and the leads designated “A” to “H"
are connected to the corresponding points in Fig.
3(a). The leads from L3 and L4 may be cut to their
final length as they. are connected up, but those
from L1 and L2 are left uncut. This is because it
may be necessary to reverse the L1, L2 winding
assembly on the ferrite rod during setting up ad-
justments.

SETTING UP

A battery must now be fitted and connected up.
Adjust VR2 and VR3 so that their sliders are in the
middle of their tracks. VC2 should be about half a
turn from the fully screwed up position. Turn S1 to
the medium wave position and put VRI to a central
setting, Adjust VC1 until a local medium wave sta-
408

tion is heard; this will indicate that no serious wir-
ing mistakes have been made. Next set VC1 to
nearly minimum capacitance and try to find a sta-
tion by carefully adjusting VR1 to the point where
a hiss is heard. If this point cannot be reached,
tighten VC2 a little until the hiss commences. This
hiss denotes oscillation and it it starts at a low set.
ting of VR1, or if its onset is rough or sudden,
slightly reduce the capacitance of VC2. Next adjust
VCI so that its vanes are about three-quarters of
fully enmeshed and search for a station. It is possi-
ble that the signal may be distorted by a whistle
when VRI1 has been advanced to some point about
half-way or more of its maximum setting, and there
may also be motor-boating or loud howls. In this
event alter the angle of L5 slightly until matters
improve. Moving L5 in one direction introduces
positive feedback, which is not wanted in this part
of the circuit as it causes the noises just described.
Moving L5 in the other direction introduces
negative feedback, which makes the circuit more
stable. If, however, it is moved too far in this last
direction the positive feedback deliberately provid-
ed by TR1 will not be sufficient to give the smooth
sliding into oscillation which is required for max-
imum sensitivity and selectivity.

When VC2 is properly adjusted and the angle of
L5 is just right, tune to a powerful station and ad-
just VR3 for the zero volume effect which was
described in Part 1. Finally, if the medium wave
band is not fully covered adjust the position of the
coil sleeve on the ferrite rod. Moving this sleeve to
the left, as shown in Fig 2(b), will lower the
minimum wavelength which can be received.

Now switch to long waves. Regeneration on this
band is also affected by the setting of VC2, but this
trimmer has already been properly adjusted for
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medium waves and should be left alone. Instead,
satisfactory reaction control by VR1 can be ob-
tained by moving coils L1 and L2 along the ferrite
rod. Whether moving to the left or to the right, as e TOP
seen in Fig.2(b), increases the reaction effect 2|/a I 4" ply
depends on the direction of winding of L1 and L2 in =
relation to the direction of winding of L5. The sense
is correct when moving the coil sleeve to the left . ,
decreases the reaction effect. If the sense of the 4/2 | SIOE i L
windings is wrong, remove the coil sleeve {rom the 1 ey g2 ‘
rod, turn it through 180 degrees and replace it. The

position of the coil sleeve should be such that os- :
cillation is just about to begin with VR1 at max- 2%’
imum. When the L1, L2 assembly has been correct- 1
ly positioned on the rod, its leads can be shortened

as required and connected finally into circuit. VR2 - I”
may then be set up for correct volume and reaction l
functioning. ‘

BOTTOM
14" ply

The receiver draws about 13 to 14mA from a new
9 volt battery, this falling to about 10 to 11mA
when the battery voltage has dropped to 7.5 volts.

CASE

A case consisting of top, bottom, back and two
sides may be made up as illustrated in Fig. 4. The
top and bottom are secured to the sides by thin
woodscrews and adhesive, and the Formica back is
then similarly fixed to the rectangular frame thus
formed. The whole is painted or covered with
Fablon of a suitable colour. The receiver ‘“‘chassis™
slides in from the front.

BACK
I/8” Formica L

Fig.'4. Details of the items which make up the
case. The dimensions may require slight
amendment as described in the text

The dimensions shown in Fig. 4 should be used
as a guide only, as they assume that the front panel
has been made precisely to size and they allow no
clearances. In practice the case should be made up
to accommodate the “‘Chassis” as constructed. The
dimensions will also need to be modified as ap-
propriate if, due to the speaker diameter being in
excess of 41in., the front panel has been cut out to

[t is suggested that the whole of the front panel
be covered with non-metallic speaker gauze, a piece
of white or coloured card being cut out to pass over
the spindles of the three controls. This card may he
marked up with the control functions and a tuning
scale with wavelengths. The knob on VC1 can have
a circular Perspex disc glued to its underside with
two lines ruled on it to act as a tuning cursor, and

11 by 5 in., or if the speaker depth is greater than

the card may be covered with a transparent plastic
1% in.

sheet or thin Perspex for protection.

BOOK REVIEW

RADIO COMMUNICATION HANDBOOK, Fifth Edition, Volume 2.
336 pages, 250 x 185mm. (92 x 71in.) Published by Radio Society of i
Great Britain. Price £8.12 including postage.

* This is Volume 2 of the fifth edition of a deservedly highly renowned work. It is due to its large
size that this new edition has had to be split into two volumes, and Volume 1 was reviewed in the
‘ last June issue of Radio & Electronics Constructor.
[ The book complements Volume 1 by dealing with propagation, h.f. aerials, v.h.f. and u.h:f.
aerials, mobile and portable equipment, noise, power supplies, interference, measurements,
amateur satellite communication and image communication. There is also a chapter on operating
technigue and station layout, a chapter on the R.S.G.B. itself and a chapter giving general data.

The text is well backed up with numerous line drawings and photographs, these having excellent
clarity and presentation. The fact that the book reflects current interests is well demonstrated by
sections on f.m. repeaters and slow-scan television, and also by a complete chapter on amateur
satellites.

The book offers exceptionally good guidance to the amateur, whether he be an s.w.l. or a fully
licensed transmitter, as well as to the professional engineer whose work takes him into areas of
parallel interest.
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STOP THE
SHOPLIFTER!

Low-cost unit
prevents pilfering

One of the major hazards in running a shop or
store is the continual loss of stock due to petty
thieving. Fortunately, in cases where items on dis-
play have handles or apertures through which a
wire can pass, these may be protected by threading
a flexible insulated wire through them. The ends of
the wire are connected to an alarm unit which
causes a bell or buzzer to sound when the wire is
broken.

It is possible to make up an alarm unit of this
nature for indoor use quite easily and at low cost,
and such a unit is the subject of this article.

ELECTRICAL CIRCUIT

For purposes of illustration, Fig. 1 shows what is
probably the simplest circuit for the application. A
consideration of its disadvantages will enable us to
proceed to the main circuit to be described.

It is obviously desirable that the alarm unit be
battery powered so that it is independent of power
cuts and mains failures. In Fig. 1. there are two
batteries, one to operate a relay and the other to
operate a bell. The relay has a normally-open con-
tact set and a normally-closed contact set, and
these are drawn with “detached” presentation, in
which the contact sets may appear anywhere in the
diagram. They are shown in the de-energised posi-
tion.

The unit is switched on with the “Press to Set”
push-button depressed, whereupon the relay
energises and its contacts change to the energised
position. The normally-closed contacts in series
with the bell open and the normally-open contacts
close. The push-button may now be released,
whereupon tﬁe relay remains energised by way of
the circuit through the protection wire (which is
threaded through the items being protected), the
normally-open contacts and the relay coil. The cir-
cuit is then ready for operation.

If at any time the protection wire circuit is open-
ed the relay releases and its normally-open contact
set opens, with the result that the relay remains
released even if the protection wire circuit is com-
pleted again. At the same time the normally-closed
contact set closes and the alarm bell sounds.
MARCH 1978
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[\\
o Press to
/‘ i T I: set
>\ NO.
Frotection wire
Relay
ceil

‘___.“__“.:___

On-0tf
s §
"
NG
|
-I:" >
b o

'f Bell

Fig. 1. A very simple protection circuit. It has

the disadvantages that the relay coil draws a

continuous current and that the protection wire
can be. easily bridged

The circuit of Fig. 1 has two disadvantages. The
first of these is that a continuous and relativel
heavy current is drawn from the battery whicﬂ
supplies the relay coil during the period when the
circuit is in the alerted state. The second disadvan-
tage is that the circuit is too vulnerable. If it is de-
sired to cut the protection wire it is merely necessary
to first bridge tﬁe wire on either side of the point at
which the cut is to be made. Temporary connection
at the bridging points can be achieved by stripping
the insulation or by passing pins through the wire.
Both of these disadvantages can be overcome with
a simple electronic design.
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~ COMPONENTS

Resistors
(All L watt 10%)
R1 10k
R2 1M a
R3 2.2Ma
R4 1M
R5 1M
R6 4.7kn

Semiconductors
TR1 BC107B
TR2 BC107B
TR3 BC107B
D1 1N4002

Switch
S1 s.p.s.t. toggle

Rela
RLA see text

Batteries
BY1 9 volt
BY2 voltage to suit bell

Sockets
SK1 coaxial socket
SK2 coaxial socket

Miscellaneous
Flexible screened wire
2 coaxial plugs
Bell

ELECTRONIC CIRCUIT

The electronic circuit which forms the basis of
this article appears in Fig. 2. The protection wire is
now a screened audic cable having braided rather
than lapwound screening. It is terminated in two
coaxial plugs which may be phono or 75 TV
aerial types. SK1 and SK2 are matching coaxial
sockets.

If the unit is switched on with both plugs in-
serted in their sockets a circuit is completed via the
protection wire braiding between the negative rail
and the emitter of TR1. A second circuit, from the
positive rail, is completed via R1, the centre con-
ductor of the screened cable and R2 to the base of
TR1. The collector load of TR1 is the IM @ resistor
R5, and this transistor is in consequence able to
turn hard on with its collector about 0.1 to 0.2 volt
above the negative rail. Transistors TR2 and TR3
are cut off, and the relay is de-energised.

The only current drawn from the 9 volt battery,
BY1, when the circuit is in this state is that flowing
through R1 and R2, through R4 and through R5,
plus leakage currents in TR2 and TR3. The last
currents will be negligibly low, whereupon the total
current from the battery calculates at a little less
than 27uA. With the prototype circuit it measured
in practice at 25uA. This is a very low current and
will ensure that the 9 volt battery has a long life.

Let us say that the centre conductor of the
screened protection wire becomes cut whilst the
braiding remains intact. The base bias circuit for
412

TR1 is now broken with the result that its base is
taken to the potential of the negative rail via R3,
and the transistor cuts off. The potential at the
lower end of R5 rises, allowing bias current to flow
into the base of TR2. The combined current gain of
TR2 and TR3 is high- and TR3 turns hard on,
energising the relay coil in its collector circuit.
Contacts RLA1 close, latching the relay on so that
it will not ‘de-energise even if the bias circuit to
TR1 base is compﬁ:ted again. Contact set RLA2
also closes, causing the alarm bell to ring.

The alarm bell will also ring if the braiding of
the protection wire is cut whilst the centre conduc-
tor remains intact. What happens this time is that
the circuit between the negative rail and TR1
emitter is broken and the emitter goes positive via
R4. The transistor cuts off and TR2 and TR3 turn
on as before, thus energising the relay. No harm
will result if the reverse voﬁ;age across the base-
emitter junction of TR1 reaches breakdown level;
the junction then merely acts as a zener diode and
additional current flows into the base of TR2 via
R4, TR1 base-emitter junction and the now
forward biased base-collector junction of TR1.

If both the braiding and the centre conductor of
the protection wire are cut, then TR1 turns off
because, first, it has no base bias and, second, its
emitter is taken positive.

Should a thief, in attempting to bridge the
protection wire, cause its braiding and centre con-
ductor to be short-circuited together, TR1 will
again cut off and the alarm will sound. This. is
because the short-circuit causes the end of R2
remote from TR1 base to be taken to the negative
rail, thereby cutting off the base current for this
transistor. The short-circuit current is limited to
around 0.9mA by R1.

As can be seen, the only way in which the protec-
tion wire can be bridged is by bringing out tge cen-
tre conductor through the braiding at the bridging
points without interrupting the braiding circuit,
and then bridging over the centre conductor and
the braiding separately, taking care to ensure that
the two do not accidentally short-circuit together in
the process. You try doing that in the comfort of
your workshop and see how long it takes you!

FURTHER POINTS

A few further details need to be cleared up. It is
possible for the braiding to be cut (whereupon the
alarm will be given) and for the braiding connnec-
ting to SK1 to short-circuit to the centre conductor.
This will cause no damage to TR1. Its base will rise
to about 1.8 volts positive of the negative rail and
its emitter to almost the positive rail potential via
R1, or to a voltage limited by zener diode effect in
the base-emitter junction. R1 will limit zener
current to a safe value. Should both the braiding
and the centre conductor be cut, and the braiding
and centre conductor connected to SK1 be short-
circuited, again no damage will result. The emitter
of TR1 will merely be taken to the positive rail via
R1 as well as R4. R1 will again limit current to a
safe level if the base-emitter junction of TR1 is giv-
ing the zener diode effect.

The relay may be any reasonably quick
operating type having two normally-open contact
sets and a coil resistance of 1500 or more, and
which is capable of energising reliably at around 6
to 7 volts. With a 1500 coil, maximum current in
TR3 is 60mA and maximum power dissipation

RADIO AND ELECTRONICS CONSTRUCTOR
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(when 4.5 volts appears across the transistor) is
135mW. The power dissipation is low when TR3 is
off or hard on. Naturally, current drain from BY1
when the alarm is sounding reduces as relay coil
resistance increases. A suitable relay would be the
tﬁpe listed by Home Radio; this has 2-pole double
throw contacts, a coil resistance of 1850, and it
energises at 6 volts. The relay used by the author
was a the P.0O. 3000 with a 5000 coil. A diode
across the relay coil prevents the appearance of a

BCIO78B
Lead-outs

On- Oft
R 2Ry
i ‘N
Y i © Rg RgS RLA £)0w P}
i SK| - 4 Nng002 |,
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Fig. 2. The electronic Coaxial plugs G ‘ BY, T
protection circuit. This con- \ & SKa R BCIOZE N
sumes a very low stand-by . S\ - e NO. i i
current from the 9 volt . g g =
_ battery and the protection e TR, TR3 RLA)
" wire can only be disabled | 3= BCIO7B  BCIO78B
with greaf dlfflgU/ty 5 Protection wire
RLA2 _ NO.
e b _[+ L____.
=
BYs |
C

= [ Bell
I

high reverse voltage when the relay de-energises.
The bell is powered by a separate battery to ensure
that bell current transients do not affect the elec-
tronics.

The whole unit can be assembled in a small
plastic or metal case of suitable size. If a metal
case 18 used it may be made common with the 9
volt negative rail, and it should then be
remembered that the outer conductor of socket
SK1 must be insulated from it. [ ]

THE UK NATIONAL DATA BUOY

MARCH 1978

In January 1974 the Ship and Marine Technology Requirements
Board of the Department of Industry awarded a contract to
Hawker Siddeley Dynamics Ltd., for the construction ol a
prototype high capability data buoy and shore terminal. ‘Towards
the end of 1975, after undergoing various trials, it was placed on
station near the Smith’s Knoll Lightvessel in the southern part of
the North Sea where it has been giving good service ever since.

The development was a joint venture of a number of Government
bodies and cominercial firms. :

The buoy has a discus wave-following shaped hull 7.6 metres'in
diameter. It is secured to the seabed 50 metres beneath the sea sutt
face by a three point chain mooring, which limits any tendency to™
rotate and enables the buoy to cope with the 20 metre high waves
found at times in that part of the North Sea.

Apart from providing synoptic data it can form a platform [rom
which sensors may be tested and correlated with relevant en-
vironmental parameters; 90 data channels are provided lor the
processing and storage of meteorological oceanographic and
housekeeping information! This data is then sequentially sampled
and transmitted by a MFSK telemetry link for 5 minutes every
hour. Every third hour a 20 minute continuous data stream is
transmitted in which 5 sensors are sampled repetitively in a time
cycle of 1 second to provide information on the {lotation motion of
the discus hull from which can be computed the characteristics of
the sea wave motion.

The main power source is interesting in that it is a Stirling-Cycle
generator run on propane gas giving a continuous output of 50 watts
with a two year supply of the liquid propane gas. The telemetry
consists of a MFSK twelve-tone system based on the ‘Piccolo’
equipment developed by the Diplomatic Wireless Service. 5
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FOR DX LISTENERS

By Frank A. Baldwin

Times = GMT

HERE AND THERE

® LAOS A

The Houa Phan Regional Domestic Service now
operates from 1000 to 1115, 2300 to 0015 and from
0330 to 0445 on 6202 and from 1000 to 1115 on
4320.

® CAMEROON

Radio Bertoua operates in parallel with Radio
Yaounde until 1930 asd then carries local
programmes until sign-off at 2030. R. Bertoua is on
4}’1750 v&l'hilst R. Yaounde is on the 4850 and 4972
channels.

@ ANGOLA

Radio Nacional de Angola uses 3375 and 4820
for the Domestic Service “A” programmes in Por-
tuguese whilst the “B” Domestic Service, mainly
in local languages, uses 7245 and 9535.

® SYRIA

Damascus Radio has been logged here on 6200
with tOhe scheduled English transmission from 2030
to 2200.

® CHINA :

P.L.A. Fukien Front Station, Network 1 in Stan-
dard Chinese, may be heard on the LF channels as
follows — on 2490 from 1157 to 01 17; 3000 from
1227 to 2311; on 3535 from 1300 to 2240; on 3640
from 1300 to 2242; on 4045 from 1000 to 0530 and
on 4330 from 1058 to 0155.

Some Network 2 channels (Amoy and Standard
Chinese), on 2430 from 1255 to 1900; on 2600
from 1201 to 1900; on 3200 from 1119 to 1900; on
3300 from 1127 to 1900; on 3400 from 1119 to
1900 and on 3900 from 1124 to 1900.

CURRENT SCHEDULES

The schedules published here are correct at the
time of writing but some are subject to change.
Many of these changes coincide with the com-

Frequencies = kHz

mencement of each so-called radio season and
these take place on the first Sundays in March,
May, September and November. We therefore
have two long seasons of four months duration
(Winter and Summer) and two of two months
(each known as Equinox). During the latter two
periods the sun crosses the equator and the posi-
tion of the sun relative to the earth has some bear-
ing on the choice of frequencies. Many stations do
not change channels at all and remain on one or
more frequency throughout the year,

® KUWAIT

“Radio Kuwait” broadcasts in English to East
and South East Asia from 0500 to 0800 on 9650
and on 15345 and to Europe from 1700 to 2000 on
the same channels. The Domestic Service in
Arabic, also intended for listeners abroad, may be
heard on various channels in differin time periods
throughout the day. Listeners here in tﬁe UK. should
try 11940 from 0400 through to 1500 continuous.
Programmes in Urdu can be heard from 1500 to
1700 on 9580 and on 9650.

® SPAIN

“Radiotelevision Espanola”, Madrid, radiates
programmes in English to Europe from 2030 to
%25%)05 (not on Sundays) on 6100, 7155 and on

® ISRAEL

The Domestic Service Network “B” relays in
Hebrew for abroad now conform to the following
schedule — from 0400 to 0610 on 5882, 7465,
12077; from 0610 to 1740 on 12077 and 155485;
from 1740 to 2000 on 7465, 12077 and 15545
ﬂd f;om 2000 to 2315 on 7465, 9355 and on

077.

® IRAN ‘
“The Voice of Iran”, Tehran, has an English

programme consisting of a newscast, commentary

of the day and a press review. Timed from 1930 to

2000 it is beamed to Europe and can be heard on
9022.

Park, London, E12 BEQ.

AMSAT-UK GENERAL SECRETARY

AMSAT-UK announce that Ron Broadbent, G3AAJ, has taken on the duties of General Secretary. Up
until now, secretary’s activities have been shared by various volunteers, the bulk of the work falling on
the shoulders of Pat Gowen G3 | OR. From now on, Ron will accept all matters relating to AMSAT-UK
and his address will become AMSAT-UK'’s official address, which is— 94 Herongate Road, Wanstead
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® TURKEY

“The Voice of Turkey”, Ankara, presents a
programme in the English language directed to
Europe, North Africa and North America from
2200 to 0030 on 7175 and 9515. Newscasts are at
2200, 2300 and at 0001.

® SOUTH AFRICA

The Domestic Services from Johannesburg will
be of great interest to the Dxer. On the higher fre-
quencies these are as follows — English Service on
7285 from 0520 to 1620 and on 9680 from 0635 to
1520. The Afrikaans Service from 0521 to 1621 on
7170 and on 9560 from 0636 to 1521. The English
and Afrikaans Commercial Service from 0522 to
1622 on 7185 and from 0637 to 1522 on 9710. The
English and Afrikaans Popular Music Service is
from 0530 to 1530 on 6010.

On the lower frequencies, the following
schedules apply — the English Service from 0358
(Saturdays 0430, Sundays 0500) to 0520 and from
1620 to 2115 (Saturdays until 2205) on 3285; from
0358 (Saturdays from 0430, Sundays 0500) to 0635
and from 1520 to 2115 (Saturdays until 2205) on
3965. The Afrikaans Service from 0358 (Satur-
days from 0427, Sundays 0458) to 0521 and from
1621 to 2115 (Saturdays until 2200) on 3320; from
0358 (Saturdays from 0427, Sundays 0458) to 0636
and from 1521 to 2115 (Saturdays until 2200) on
3955.

_The English/Afrikaans Commercial Ser-
vice “Springbok Radio” from 0300 (Sundays
0400) to 0522 and from 1622 to 2200 on
3250; from 0300 (Sundays from 0400) to 0637 and
from 1522 to 2200 on 3980.

The English/Afrikaans ‘“Radio Five” (the
Popular Music Service) may be heard from 0300 to
0530 and from 1530 to 2200 on 3388.

AROUND THE DIAL

In which are listed some of the stations logged in
recent weeks, some being for the interest of the
Dxer whilst others are for the relative beginner.

® EGYPT
Cairo on 9755 at 0415, OM with readings from
the Holy Qu’ran (Koran). This is the Holy Qu’ran
station which is on the air from 0230 to 0905 and
from 1200 to 2100 on this channel.

® VIETNAM

Hanoi on 4945 at 1557, YL in Vietnamese,
local-type music. This is the Home Service 1,
scheduled here from 2055 to 1630 daily.

® ISRAEL

Jerusalem on 9820 at 0500, OM with identifica-
tion, news and time-check, local weather forecast.
This is the External Service in English directed to
Europe, Middle East, South and East Asia, Pacific
and North America, scheduled from 0500 to 0515
on this channel and in parallel on 7412, 11780,
11960 and on 12045.

@ CHINA

Kunming on 4760 at 1550, Chinese classical
music with YL announcer. This is a relay of Yun-
nan 1 which is scheduled in Chinese from 2150 to
0600 and from 0920 to 1620.
MARCH 1978

® BULGARIA

Radio Sofia on 9700 at 1755, YL in German in a
programme for Europe scheduled from 1730 to
1800. The English programme can be heard on this
channel from 1930 to 2000.

® BURMA

Rangoon on 4725 at 1532, YL in Burmese, local
music — which doesn’t agree with the schedule,
this being from 1030 to: 1500, but probably extend-
ed for some local special event.

® HUNGARY

Radio Budapest on 9655 at 1804, OM with a
newscast in Italian, this programme being schedul-
ed from 1800 to 1830. The English programme on
this channel can be heard from 2130 to 2200.

® SINGAPORE

Radio Singapore on 5010 at 1522, YL with
songs in English, YL announcer, also heard in
parallel on 5052. This is the English Service which
operates from 2230 to 1630.

® YUGOSLAVIA »

Belgrade on 9620 at 1800, OM with identifica-
tion at commencement of the Bulgarian
programme to Europe and the Middle East,
scheduled from 1800 to 1830. Programmes in
English on this channel may be heard from 1530 to
1600, 1830 to 1900, 2000 to 2030 and from 2200 to
2215.

® PERU

Radio Quillabamba on 5025, at 0403, OM with
song in %uecha, YL announcer in the same
language. Scheduled from 1100 to 0500, this sta-
tion uses the Spanish and local languages.

® ALBANIA _

Radio Tirana on 9500 at 1824, OM with the
programme in French intended for Europe,
scheduled from 1800 to 1830. A programme in
English for Europe may be heard on this channel
from 0630 to 0700.

® COLOMBIA

Ondas del Meta, Villavicencio on 4885 at 0404,
OM in Spanish, programme of local pops. The
i(}:{l{;\e]dule 1s from 0900 to 0500 and the power is

® ANGOLA

Emisora Reg. de Cabinda, Cabinda, on a
measured 5033 at 1855, European-style dance
music records, announcements in Portuguese. This
one is scheduled from 0530 to 2100, relays the R.
Nacional programme and has a power of 1kW.

® DOMINICAN REPUBLIC

La Voz de las Fuerzas Armadas, Santo Domingo,
on 4825 at 0320, piano solo, YL with ballad in
Spanish, identification at 0330. Scheduled from
1000 to 0400, this one has a power of 3kW.

NEW HEAR THIS
“Voice of Lebanon”, OM in Arabic, Arabic
music, YL with commentary. This is the
clandestine Phalangist transmitter operating on
6500, logged here at 0555.
415
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- DIGITAL REACTION

TIMER

By R. A. Penfold

® 2 DIGIT DISPLAY READING UP TO 0.99 SECONDS

§ ® SIMPLE CIRCUIT ONLY 5Ac

® POWERED BY A 9 VOLT BATTERY!

Details of human reaction timing devices have
been published in the past and, to the best of the
author’s knowledge, these have al] used an
analogue readout consisting of a moving-coil
meter, or a very elementary form of digital
readout. However, improvements in digital
devices, plus their falling cost in relation to that of
a meter movement, have meant that there is now
little or no advantage in using anything other than
a proper digital display.

The reaction timer which forms the subject of
this article has a two-digit display which reads up
t0 0.99 seconds. The circuit is very simple and has
only five active devices. By utilising CMOS display
drivers and low current seven-segment l.e.d. dis-
plays, economic battery operation %;:s been achiey-
ed. In fact the unit does not even need a high
capacity battery supply and it is powered by an or-
dinary PP3!

Provided the timer is set up properly it is very
accurate and although it was only reall};’ designed
as a game, and has proved to be very popular as
such, it could also be used for more serious
applications.

USING THE TIMER

The timer is very simple to use, and it has only a
single conventional control. This is a toggle switch
which is set to the “On” position by the person who
Is being tested. After a few seconds an indicator
light (which is also the decimal point of the dis-
play) comes on, and the timer starts to count, The
person being tested can halt the count by touching
two contacts on the front panel of the unit, and the
idea is to touch these contacts as soon as possible
after the indicator lamp has come on.
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Both the seven-segment displays are normally
off, but they can be turned on by activating a
further set of touch contacts so that a reading is ob-
tained. This results in a low power consumption,
since the seven-segment displays draw by far the
largest current in the circuit, This point 1s well i]-
lustrated when the different currents are con-
sidered: the unit draws 1mA when the toggle switch
Is initially closed, 5mA when the count commences
and up to about 45mA (depending upon the
segments lit) when the displays are on.

In order to start the timer on another cycle it is
mere] necessary to briefly put the toggle switch to
the “Reset” position and tﬁen return it to the “On”
position. The timer is switched off when the switch
Is.in the “Reset” position.

BASIC OPERATION
The block diagram of Fig. 1 outlines the way in

which the timer functions. A two digit counter is
fed with a 100Hz clock signal, but it will not begin
to register the clock pulses unti) its normally high
clock enable input is taken low.

Is is precisely what happens when the 5.
second timer reaches the end of its timing period.
Simultaneously with the clock signal input being
enabled the indicator lamp which also functions as
the decimal point is turned on by the timer circuit.

A thyristor is connected between the clock
enable input and the positive supply, and this can
be turned on by bridging the appropriate touch
contacts with a finger. Doing this causes the clock
enable input to go high once again, and the count is
held at wgatever point it reached at the instant the
thryistor was triggered. Once turned on, the
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thryistor remains conductive until the current it is
passing is reduced to virtually zero. It is thus only
necessary to momentarily operate the touch con-
tacts in order to permanently stop the count.

The counters used have a display enable input
which is normally held low (display off) by a high
value resistor. The display-is switched on by bridg-
ing a second set of touch contacts which are con-
nected between the positive supply and the display
ﬁpa}‘?le input. This takes the display enable input

igh,

It is worth noting that the only effect that the
voltage at the display enable input has is to turn
the display on and off, and that it does not affect
the counter circuit in any way.

Touch
contacts o )
Indicator
and
DP
Display
Y cenable f )
input
Clock Clock
Clock osc. input 2digit enable Timer
(IOOHz) counter ik (Approx. 5secs.)

Thyristor -

Touch
contacts

Pos.

Fig. 1. Block diagram illustrating the operation
of the digital reaction timer
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COMPONENTS

Resistors
(All fixed values i watt 10%)
R1 330k
R2 3.3Mn
R3 1.8k
R4 8.2MQ
R5 10k
R6 10kQ
R7 47kQ or 50k Q pre-set potentiometer,
horizontal skeleton, standard
R8 5.6k
R9 8.2Mn.
R10 10Mq.
R11 220k

Capacitors ‘
C1 10uF electrolytic, 10v. Wkg.
C2 0.047uF type C280 (Mullard)
C3 0.01xF type C280 (Mullard)
C4 0.22uF type C280 (Mullard)
C5 0.1uF type C280 (Mullard)

Semiconductors
IC1 CD4011AE
IC2 CD4026AE
IC3 CD4026AE
TR1 BC177
TR2 BC108C or BC109C
D1 TIL209
DY1 DL704
DY2 DL704

Sweiteh
S1 s.p.d.t. toggle

Miscollaneous
Plastic case (see text)
Veroboard, 0.lin. matrix, 5 x 2.5in.
Panel Holder (for D1)
14 pin d.il. i.c. holder
2 oFf 16 pin. d.i.l. i.c. holders
9 volt battery type PP3
Battery connector
4-off M3 panhead screws and nuts
Wire, solder, etc.
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THE CIRCUIT

The full circuit of the digital reaction timer
appears in Fig. 2.

IC1 is a 4011 quad 2-input NAND gate, and two
of its gates are connected to form an astable mul-
tivibrator in conjunction with C4, R6 and R7. R7
permits the frequency of oscillation to be adjusted
to 100Hz. Although this clock circuit is extremely
simple, it has been found to have adequate stabili-
ty for the present application, and a crystal con-
trolled clock generator would not be economically
viable here anyway. The accuracy is more than
sufficient for a two digit readout even when such
factors as the effects of changing battery voltage
are taken into account. 1

The two remaining gates of IC1 are connected as
a simple Schmitt trigger which appears in the
timer controlling the indicator lamp and the clock
enable input of the counter. An RC timing network
consisting of C1 and R1 is connected at the input of
the trigger circuit. When S1 is set to the “On’’ posi-
tion C1 commences to charge via R1; when the
voltage across Cl1 reaches the Schmitt trigger
threshold level the normally high output of this cir-
cuit, at pin 3 of IC1, immediately goes low.

The light emitting diode, D1, is the decimal
point and indicator lamp, and is connected to the
Schmitt trigger output via the current limiting
resistor R3. It is therefore turned on at the end of
the timing period. At first sight it might appear
better to use a decimal point in the display in-
dicating tenths of a secon(f) rather than to employ a
separate l.e.d. Unfortunately, the DL704 displays
used here, and most other readily available types
which are suitable, have a right-hand decimal
point whereas a left-hand one is needed. Using a
separate l.e.d. does, however, have the advantage

of giving a clearer indication because of itg

relatively large size. It also eases circuit re-

quirements as the l.e.d. can simply be connected,

via R3, between the positive rail and the Schmitt
trigger output.

The output from the Schmitt trigger timer is also
connected via R5 to pin 2, the clock enable pin, of
IC2. This i.c. is a 4026 decade counter seven-
segment decoder and its divided-by-10 output at
pin 5 is fed to the clock input of IC3, which is a
further 4026 counter. Itis only necessary to contro.'B

« The Veroboard panel and
the components which are
. fitted to the front panel of
~ the reaction timer. .
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the clock enable input of the first counter, and so
pin 2 of IC3 is connected to the negative supply.
The outputs of the 4026 i.c.’s are suifable for driv-
ing the display segments directly, and without
series current limiting resistors. The displays, DY1
and DY2, are common cathode types.

The thyristor which holds the count does- not
consist of a single component but is formed by
TR1, TR2, R8, R9 and C2. The circuit is very sen-
sitive and can be turned on by a small base current
for TR1. This is obtained from the negative supply
line when the “Hold” contacts are touched.

The display enable inputs (pin 3) of IC2 and IC3
ae held low by R10. Touching the “Display” con-
tacts takes these inputs high and causes the dis-
plays to be turned on.

. When 81 is in the “Reset” position it short-
circuits and discharges C1, so that this capacitor is
ready to commence another timing period when
S1 is put to the “On” position again. A positive
pulse is applied to the reset terminals (pin 15) of
the counter i.c.’s by way of C3 when S1 is set to
“On”, and this ensures that they are both at zero
when the count begins.

The components required for the reaction timer
are readily available. The displays type DL704 can

_be obtained from Ambit International. The DL704

has the same pin spacing as a 14 pin d.i.l. in-
tegrated circuit with pins 3, 5, 10 and 11 omitted.
Pins 4 and 12 are the common cathode and the
negative supply connection need only be made to
one of these points. The decimal point, which is not
used in the present application, is at pin 9.

CONSTRUCTION

The prototype reaction timer was housed in a
plastic case measuring about 150 by 80 by 50 mm.,
and any plastic case of these or slightly larger
dimensions can be employed. The case listed %)v
Home Radio which is stated to have dimensions
of 150 by 75 by 47mm., would be suitable.
It is essential that the front panel be plastic
because the touch contacts are mounted
directly onto this and the display pins pass through
holes in it without any insulation.

The very simple front panel layout can be seen
from the photographs. The TIL209 l.e.d. is fitted
with the aid of a plastic panel bush. The displays

RADIO AND ELECTRONICS CONSTRUCTOR
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A closer view of the compo-
nent board

fal e

are mounted by drilling 3/64in. diameter holes for
their pins, and then pushing these through the pan-
el. The two pairs of touch contacts consist of short
panhead M3 bolts spaced at centres about 8mm.
apart. Solder tags are secured under the nuts on
the inside, and connections are then made to these.

The circuit is assembled on a piece of 0.1 in.
matrix Veroboard measuring 5 by 2.5 in. The
layout on the component side of the board is shown
in Fig. 3, breaks in the strips below the board being
indicated by crosses. R7 is a standard, and not a
miniature, horizontal skeleton potentiometer. The
three integrated circuits are mounted in sockets;
these are soldered on the board and the i.c.’s are
plugged into them after all wiring has been com-
pleted and checked.

Fig. 3 also shows all the wiring external to the
board. The two displays are illustrated with the
pins pointing towards the reader. Provided the
wires between the Veroboard and the components
on the front panel are kept reasonably short these
will suffice to maintain the board in position when
the front panel is fitted to the case, the board being
roughly parallel with the front panel. The PP3
battery fits between the lower part of the board
(lines A to E in Fig. 3) and the inside of the front
panel. Readers who wish to do so may devise a
suitable clamp for the battery and a mounting for

b
el

N

The Veroboard is in an almost vertical pﬁsition,
with strip "A” at the bottom, when the front 3
panel is secured to the plastic case

the board. The latter could, for instance, be
secured by two long 6BA bolts passing through
holes in the bottom of the front panel and through
matching holes on line B or C of the board, nuts be-
ing passed over the bolts to space the board away
from the front panel. Threaded mounting pillars
could also be employed.

ADJUSTMENT

It is necessary to adjust R7 for a clock frequency
of 100Hz before the reaction timer is ready for use.
If a suitable frequency meter with a high im-
pedance input is available the clock oscillator out-
put, at pin 10 of IC1, can be fed to this, after which
R7 is simply adjusted to produce a reading of
100Hz.

The method used by the author was to connect
the clock oscillator output to the Y1 input of a
double-beam oscilloscope. A lead placed near an
unscreened mains wire was connected to the Y2 in-
put, providing this with a 50Hz signal. With the os-
cilloscope controls adjusted so that one complete
cycle of the 50Hz signal was displayed on the lower
part of the screen, %7 was then adjusted so that a
stable trace was obtained with two complete clock
oscillator cycles on the upper part of the screen.

Another, and very simple, method consists of
connecting a crystal earphone, high impedance

RADIO AND ELECTRONICS CONSTRUCTOR
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Stopping the count by touching the “Hold’
contacts after the indicator lamp lights up

headphones or the high impedance input of an a.f.
amplifier and speaker to pin 5 of ICS3. Using a
clock or watch with a second hand, R7 is then ad-
justed so that 120 clicks per minute are produced
from the earphone, headphones or speaker.
Although this method is not as quick as the other
two, a high degree of accuracy can be attained if

Touching the “Display” contacts allows the

elapsed time to, be shown by the seven-

segment displays. The indicator I.e.d. also
provides the decimal point

due care is taken.

With all these methods, the chassis of the fre-
quency meter, oscilloscope or amplifier is con-
nected to the negative rail of the reaction timer, as
also is the remaining lead of the earphone or
headphones. m

CONSTRUCTOR'S
CROSSWORD

Compiled by J. R. Davies

CLUES ACROSS

1. Signal this for signal insertion. (8)

5. Drive like mad. (6)

9. One who services? (8)
10. What the 4 down switch does to the circuit. (6)

12. Valuable when indulged in prudently. (6)
13. Muddle that rose to offer resistance. (8)

15. Energy acquired by going up 1 volt. (8-4)

18. Graphic picture of irate group. (5-7)

22. Transducer encountered in linear phone
systems. (8)

23. The stylus will go over this. (6)

26. Appearance of the American doughnut. (6)

27. Describes the 3 down on the front panel. (8)

28. Adjusts the pot afresh. (6)

29. A d.c. ideal if you want a cell. (4-4)

CLUES DOWN

. Not a very active gas. (5)

. Transistor with high input impedance. (6)

. Do what the knobs do. (7)

Uninhibited. (4)

Audible sounding device. (3, 4)

. Holding back politically but otherwise
regenerative. (8)

8. Don’t go, the tea is badly brewed! (8)

11. As cold as this is cold indeed. (7)

14. Prohibits undesirable couplings. (7)

16. Series tuned circuit. (8)

17. Frox)/ided by Wheatstone bridge resistances.

4.4

19. Trigger creator. (7) .

20. Unit of magnetising force. (7)

21. Particles from outer space. (6)

24. Simply made a mistalfe. (5)

25. Circuit breaker. (4)

~N O WD~

(Solution on page 433)
RADIO AND ELECTRONICS CONSTRUCTOR



NOVEL A.F.

OSCILLATOR

By G. H. Wallis

A very basic a.f. oscillator circuit.

In the circuit shown in Fig. 1 the headphones are
standard magnetic types with i
resistance of 4,000 Q (2,000 2 per phone). BY1 and
BY2 are 1.5 volt dry cells, the transistor is a
BC107, and the two capacitors and the single
resistor have the values shown. And what is it? It’s
an a.f. oscillator!

When connected up, the circuit produces a loud
sine wave tone of around 1kHz in the headphones.
It can be used as a morse practice oscillator, as an
a.f. signal generator or for any other function which
requires an a.f. oscillator.

COLPITTS OSCILLATOR

A simple sine wave oscillator requires an LC
tuned circuit, and in Fig. 1 the capacitance for the
tuned circuit is provided by C1 and C2 in series.
The inductance is given by the inductance of the
headphones which reproduce the signal.

-L <
O lyF
Headphones
Co BY) =it
0-047pF rsv T
[
TR, b
BCI07
BY, 1t

. 15V
5 2 |0||(
BCIO7 AR
Yvyy
Lead-outs
(4

Fig. 1. The baslc circuit of the oscillator.

Despite Its simplicity It functions satisfactorily

with headphones of the type specified in the
text

MARCH 1978

a nominal

= AMAAA
VWV

Unstabllized

input ar

A& D Stabilized
output

Fig. 2. The osclllator employs the Colpitts con-
figuration, in which an earthy tap is made into
the capacitive side of the tuned circuit

The circuit is actually a Colpitts oscillator, in
which an earthy tap is made into the capacitive
side of the tuned circuit. In Fig. 1 this tap 1s at the
junction of C1 and C2. If it is assumed that BY1
has negligible impedance at oscillator frequency
the signal-carrying part of the circuit can be
redrawn as in Fig. 2. By looking u;)on the
transmitter emitter as the earthy point of the cir-
cuit, it can be seen that there is positive feedback
from the collector to the base, with the base being
180 degrees out of phase with the collector as is
required for regeneration.

COMPONENT VALUES

The oscillator works best with 4,000Q
headphones and the component values shown. It
will work in many cases with single magnetic ear-
pieces having impedances of 1,000Q or more, but it
may then be necessary to increase the voltage of
BY1 to 3 volts for satisfactory operation. Single
earpieces will almost certainly have inductances
lower than that given by 4,0000 headphones,
whereupon the oscillation frequency will be higher
than 1kHz. The frequency can be lowered by ex-

perimentally increasing the values of C1 and C2.
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Flg. 3. Adding a series output capacitor
enables the oscillator to function as an a.f.
signal generator

C2 should always have a value which lies between
a quarter and a half of the value of C1.

The current drawn for both BY1 and BY2 is
about 0.1mA. This is to be expected since there will
be a voltage drop of slightly less than 0.6 volt in the
base-emitter junction of the transistor. The

remaining voltage, about 1 volt, then appears

across the 10karesistor R1; and 1 volt across 10k
gives a current of 0.1mA. The collector current
will be virtually the same as the emitter current.

An af. output can be taken from the oscillator
by using the circuit shown in Fig. 3, in which a
1,000pF d.c. blocking output capacitor has been
added. The output should preferably couple into a
circuit having an input resistance of 5kQ or more,
although lower input resistances will not cause suf-
ficient loading to stop the oscillator.

_C—II D BY,

Fig. 4. On-off switching is required if the os-
cillator is to be assembled in permanent form

An on-off switch will be needed if the circuit is to
be built up in permanent form. This can be a
d.p.s.t. (double-pole single-throw) toggle type and
is represented by S1(a) and S1(b) of Fig. 4. If the
oscillator is to be used for morse practice the morse
key may be inserted either in series with S1(a) or
in series with S1(b). [
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Parallel-R

Box

By J. L. Andrew

Analogue computer using two

pots and a meter,

One of the more tiresome tasks in electronics is
the calculation of parallel resistance values. You
are in a hurry to get your new super blockbuster
amplifier finally completed and all you want is one
22k resistor. But the nearest value the spares box
will yield is a 33k resistor and a number of
assorted resistors of higher value. Now, there is no
reason why, as a stop-gap expedient, you couldn’t
use a parallel combination of that 33k resistor
and another resistor to make up a temporary 22k @
resistance unit. This can then ge replaced later by
a proper 22k resistor after you have called on
your local components shop or sent off your next
mail-order list.

/ VR| VRo
Test terminals 25k = = 25kn =
Lin. Lin.

o

Fig. 1. The circuit of the parallel-R box. A mul-
timeter switched to a suitable ohms range con-
nects to the test terminals

RADIO AND ELECTRONICS CONSTRUCTOR



0 x {00

100

150

I75

200

100

Test terminals

e

= o i L L Il 2 i ‘ i 1 i ' .
“ _ Fig. 2. A front panel layout for the box. The panel can be covered with a sheet of white card on which
“ the scales are marked out. The legend at the top acts as a reminder that units are in hundreds of

LA L = Vi il 4 phms i i

FINDING THE VALUE

Everything seems rosy until you start to work
out the value of resistance which, in shunt with
33k 0, gives 22k 0. The equation for two resistors

' llel is:
in parallel is RB x RC

RB + RC

where RA is the total resistance and RB and RC
are the individual resistances in parallel. RA is
22k and RB can be 33kq, so all you have to do is
find RC. Ahem!

If you don’t mind permanently tying up two
potentiometers and if you have a multimeter with
aresistance range or ranges covering 250 Q2 to 10k @
you can make up a very simple test unit which very
quickly solves any parallel-R problem you are

RA =

likely to encounter in the future. The circuit, which’

could hardly be simpler, is given in Fig. 1, and the
two potentiometers are fitted in a box with pointer
knobs and scales, as in Fig. 2. A multimeter switch.-
ed tc a suitable ochms range connects to the two test
terminals. The potentiometers have been previous-
ly calibrated and the scales indicate the resistance
they insert into circuit in hundreds of ohms. Thus,
the 5" calibration point corresponds to 500 Q and
the “200” calibration point to 20ka.

To solve the 22k@ problem you connect the mul-
timeter to the test terminals, set one potentiometer
to 33, adjust the other until the meter reads 2.2k
and note the position of the potentiometer scale
marking. This will be just mid-way between 65 and
MARCH 1978

70, and so a suitable resistance to connect in
parallel with 33kn to give 22kn is 68kq.

These readings similarly show that 3.3kq and
6.8k0 in parallel give 2.2k or that 330kq and
680k@ in parallel give 220kQ. You just move the
decimal point the same number of digits with all
the three values. The range of 5 to 200 in each
potentiometer gives more than ample scope for the
resistance calculations likely to be encountered in
practice.

Each potentiometer is calibrated (with the other
one disconnected, of course) by means of the mul-
timeter. The more accurate the multimeter, the
more accurate will be the overall results obtained.
However, using the same multimeter for calibra-
tion and for final use will tend to neutralise any in-
herent errors in the meter itself.

The parallel-R box can also be used to find the
overall value of capacitors in series, where the
same equation applies. It will tell you, for instance,
that 33pF and 68pF in series give 22pF overall.

The two potentiometers are standard panel-
mounting carbon types. 25kQ components are
specified rather than the more common 22k
types. This is because the normal tolerance on
potentiometer track values is 20% and, if you
bought new 22ka potentiometers you may be un-
lucky enough to find that one or both were near the
lower end of the tolerance and could not give 20k n
at the maximum setting. If, however, you have a
22kq potentiometer on hand and it does offer 20k
then it would be perfectly in order to use it. m
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HIGH RATIO VARICAP
DIODES Part 2 (Conclusion)

By W. Poel

AN A.M. TUNER for long waves, medium waves and three
short wave bands employing only ONE INTEGRATED
CIRCUIT and is fully tuned by high ratio varicap diodes.

Radio i.c.’s are available from most manufac-
turers these days, and some of these may require
exhaustive testing and development to evolve a
satisfactory working model. But there is now
available an exceptionally stable device offering a
high performance and all the facilities that are re-
quired — the HA1197.

A. M. TUNER

A circuit for an a.m. tuner based on this i.c. is
given in Fig. 10. As can be seen, the r.f. amplifier,
oscillator, mixer, i.f. amplifier and detector are all
integrated into one package. Furthermore, an 80dB
a.g.c. loop is provided, giving quite exceptional
control for short wave listening. By fitting the ap-
propriate coils for signal and oscillator frequencies,
any of the following bands can be covered.

Band A, 150 to 300 kHz, LW,
Band B, 525 to 1,605 kHz, MW,
Band C, 1,600 to 4,000 kHz, SW1,
Band D, 4 to 14 MHz, SW2,
Band E, 14 to 30 MHz, SW3.

If desired, a crystal oscillator may be employed
when it is intended to monitor one particular
channel continuously. Sensitivity is 4 to 6uV at
1.6MHz and 8 to 10uV at 21MHz for a weighted
signal-noise ratio of 26dB. Band switching
facilities are not provided; the complications in-
troduced would be enormous and it is debatable if
they would be even worth-while when so much
radio performance can be squeezed onto the very
small printed board which is all that the tuner re-
quires. Indeed, it is attractive to consider employ-
ing a separate board for each band. Each board
could have its own separate optimized antenna and
there would be no r.f. band switching. Construction
and alignment would then be a reFatively simple
matter when compared with the procedures
adopted with switched short wave and com-
munications receivers.

The only r.f. switching would be for an s.s.b.
demodulator, which it is hoped will be the subject
of a later article.

426

THE CIRCUIT

The input circuits comprise a bandpass top-
capacitively coupled filter. Cc is the top-couplingI
capacitor and, on Bands B and C, can have a value!
of 8.2pF. 100pF will be satisfactory for Band A,
and 2.2pF for the remaining Bands. Lower or, in-
deed, higher values can be used, remembering that
increasing the capacitance gives higher gain but!
reduces selectivity, and vice versa.

The two tuned circuits are tuned by varicaps
(surprise) and are coupled to the i.c. at pin 2. It
was decided to employ a bandpass pair of tuned
circuits at the input rather than tune the r.f. output
at pin 4, since the amplified r.f. voltages with
strong signals could have caused the cross-
modulation effect described last month. All Bands
are fed from long wire type antennas at an average
impedance of 75 0.

From the internal r.f. stage the signal passes into.
the mixer at pin 7. The oscillator at pins 5 and 6
then mixes with the signal to produce an i.f. o
470kHz. The oscillator frequency is above signal
frequency. The i.f. passes through the CFU ceramic
1.f. filter before further i.f. amplification and
detection inside the i.c. The a.g.c. input at pin 14 is
controlled by the external time constant com-
ponents. This voltage is internally fed to the meter
driver stage, to provide a logarithmic meter
reading which is surprisingly consistent over an
80dB range.

This last feature lends the receiver to panoramic
adaptor uses, where the Band is electronically tun-
ed in synchronism with an oscilloscope to display
signals and their relative amplitudes, as illustrated
in Fig. 11. Electronic tuning is readily applicable to
these extensions and it is anticipated that, as the
use of the unique MVAM series of high
capacitance ratio varactor diodes spreads, so will
the electronic adaptions which provide automatic
tuning, panoramic displays — and even
microprocessor control. The author would be
pleased to hear of any readers’ adaptations and ex-
tensions that take advantage of the d.c. tuning
system of the receiver module.

RADIO AND ELECTRONICS CONSTRUCTOR
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Fig. 11. Receivers tuned by varicap diodes lend d
themselves readily to panoramic display
systems. Here, an oscilloscope timebase
Sweeps the receiver over the band of interest,
whersupon the c.r.t. trace reveals the presence

and amplitude of signals within the band

PRACTICAL POINTS

It is essential that the circuit be assembled on a
specially designed printed circuit board, and such
a board can be obtained from Ambit International,
who can also supply the coils, varicap diodes and
the integrated circuit.

If crystal control of the oscillator is required, the
oscillator coil coupling to pins’5 and 6 of the i.c. is
omitted. Pin 5 then connects direct to the céramic
filter unit, as shown by the right hand dotted line,
and the 0.01xF capacitor coupled to pin 6 connects
to the emitter of the crystal oscillator transistor, as
indicated by the bottom dotted line. Also, the
varicap diodes are replaced by fixed capacitors of
appropriate values.

For varicap tuning the crystal components are
omitted, apart from the 7-30pF trimmer capacitor.
This capacitor then couples, y way of a short rigid
wire below the board, to the osciﬁator coil. This
connection is shown by the upper dotted line.

Two audio outputs are provided, one un-
attenuated and the other via a 4.7k o pre-set
potentiometer. An audio notch filter consisting of
the 36mH coil and the series 0.02uF capacitor can
be connected to the unattenuated output for short
wave listening, where adjacent channel
heterodynes are usually at 8kHz. Tuning of the
notch filter is simply accomplished b tuning the
unit to a broadcast signal with a loudy heterodyne
whistle from an adjacent channel, and then ad-
justing the core of the coil for minimum whistle.

SETTING UP

When the circuit has been assembled in its
varicap tuning form, alignment is simple enough to
accomplish without much test equipment. It is an-
ticipated that readers with signal generators, fre-
quency counters and the like will not need instrue-
ting in how to use these. For those without, the
following procedure should be followed.

Attach an audio amplifier with 100mV sensitivi-
ty (such as the LM380 i.c. amplifier, for instance)
to the output, and apply a moistened fin ertip to
pin 2 of the i.c. Much general hash and ragio noise
428
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will be heard, and this can be peaked by minor ad-
lustment of the ceramic filter and i.f, (brown) coil.
Adjustment of the brown cored coil is quite broad
but the filter core is more precise. The cores should
not be adjusted by more than half a turn in either
direction if nothing can be heard, since the chances
are that a fault lies elsewhere.

Next, set the tuning voltage to the maximum
bias end of its range and try to locate a transmis-
sion of known frequency. If long wave or medium
wave coils have been fitted this should provide no
great problem, whilst on short waves a suitable
signal may need greater selection. Starting at
minimum capacitance, the trimmers may be clos-
ed gradually to peak the signal, as displayed on the
signal level meter. If the signal cannot thus be
peaked slightly adjust the cores of the coils as re-
quired. Now change the tuning bias to 2 volts,
which should be the minimum used, and look for a
signal to peak at the low frequency end of the
chosen band.

For these tests, ten feet of wire antenna should
be sufficient. If you need to use a feeder remember
that the impedance of a short wire at much less
that a quarter wavelength is very high, so some
form of impedance matching network, such as a pi-
network or aerial tuning unit, is desirable. On long
waves the possibility of the impedance of a short
antenna loading the primary of input transformer
L1 is slight, so you may bypass the coupling win-
ding and connect the aerial direct to the top of the
tuned winding without seriously affecting the tun-
ing — but increasing the gain considera%ly. (The
impedance at the non-earthy end of a parallel tun-
ed circuit is extremely high at resonance.)

The 270pF capacitor between the oscillator tun-
ed coil and the varicap diode is the correct padding
value for medium waves. For the SW1 band the
capacitor should be changed to a value of 680pF,
and to 1,000pF on the SW2 and SW3 bands. The
270pF capacitor is retained on the LW band, and a
220pF capacitor is connected across the oscillator
tuned coil to lower the frequency by an ap-
propriate amount.

(Concluded)
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TOOLS FOR THE
WORKSHOP

NEW TOOL PROTECTS ICs

Vero Electronics of Industrial Estate, Chandler’s
Ford, Eastleigh, Hants, have introduced a new and sim-
ple hand tool for the insertion of integrated circuits into
boards or sockets.

The tool is moulded from orange polycarbonate, and
consists of a DIP holder body and a spring-loaded
plunger. When a DIP is located in the holder, the close
tolerances ensure that the normal splay of the DIP leads
is corrected, in order to give trouble-free insertion. Use
of the tool not only avoids the risk of lead damage en-
countered with manual insertion, but also protects con-
tact surfaces from contamination by moisture,
chemicals, or grease which could otherwise be left by
finger contact.

Two sizes of tool are available, one for 8, 14, and 16-
way devices, and the other for 24-way.

STIREX CUTTERS NOW AVAILABLE

Tele-Production Tools Ltd., announces the availability of the C-10 and C-2 Stirex cutters.
Designed with the ‘Basy Grip’ self-opening handles, they incorporate a finger tip operating
technique which helps to reduce operation fatigue.

The cutters are ideal for use in the laboratory, production line and workshop or in craft
applications. They can cut copper wire or component leads of up to one miillimetre.

Weighing 18 grammes, the C-10 features a lay-on joint with a knife edge of eight millimetres
and an overall length of 145 millimetres. The C-2 cutter has a lap joint, a seven millimetre cut-
ting edge and a total length of 1560 millimetres.

The Stirex cutters are assembled and marketed in the U.K. by Tele-Production Tools Ltd,
Stiron House, Electric Avenue, Westcliff-on-Sea, Essex SS0 9NW.

NEW DESIGN IN PLIERS

Elliott Lucas Limited, a James Neill hand tool
company and one of the country’s leading
manufacturers of pliers and pincers for over 60
years, has introduced a radicaFly new type of plier
design with its 300 Super Series. New handle shape -~
for greater leverage, slip-free grip, extra-tough in- o
duction hardened cutting edges, metal-bonded =2
finish and a long-life hinge are features which dis- 3
tinguish the seven pliers in the 3000 range.

For use equally by home handymen and women
as well as by general and electrical engineers,
prices range from £2.86 to £3.98, but for a limited
period James Neill is offering 30p off the price of
all models. The range is available throughout the

country in selected hardware and D.1.Y. shops, as
well as many department stores.

Mail Order Protection Scheme

The publishers of this magazine have given to the
Director General of Fair Trading an undertaking to
refund money sent by readers in response to mail
order advertisements placed in this magazine by mail
order traders who fail to supﬁ)ly goods or refund
money and who have become the subject of liquida-
tion or bankruptcy proceedings. These refunds are
made voluntarily and are subject to proof that pay-
ment was made to the advertiser for goods ordered
through an advertisement in this magazine. The
arrangement does not apply to any failure to supply
goods advertised in a catalogue or direct mail solicita-
tion.

If a mail order trader fails, readers are advised to
lodge a claim with the Advertisement Manager of this
magazine within 3 months of the appearance of the
advertisement.

For the purpose of this scheme mail order adver-
tising is defined as:

“Direct response advertisements, display or
postal bargains where cash has to be sent in
advance of goods being delivered.”

Classified and catalogue mail order advertising are
excluded.
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CMOS Precedence
Monitor

By D. Snaith

Simple low-cost circuit drawing virtually zero standby current.

Precedence monitors, in which an l.e.d. readout
indicates which of two buttons has been pressed
first, are not new to the pages of electronic jour-
nals. They lend themselves readily to use in
quizzes and in contests in which the first person to
press his button on receipt of a stimulus is the
winner. Precedence monitors also have more
serious applications in the investigation of switch
and relay functioning.

The precedence monitor described here is
suitable for two push-buttons, uses cheap readily
available components and draws almost zero
quiescent current from its 6 volt battery supply.

NAND GATE

The monitor circuit is given in Fig. 1, and it
employs a CMOS quad 2-input NAND gate type
CD4011. To understand circuit functioning it is
merely necessary to remember that the output
voltage of a NAND gate goes low only when all its
input voltages are high.

The monitor is switched on by means of S4,
power being applied to the i.c. at pin 14 (positive)
and pin 7 glegative). Pin 2 of gate G1 is fxeld low
via R3, whereupon the output at pin 3 must be
high. This high output is fed to G2 which functions
as an inverter, causing its output at pin 4 to be low.

Reset On-Off
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'COMPONENTS

Resistors
(All 1 watt 10%)
R1 10k ©
R2 10k @
R3 1M Q
R4 1M Q
R5 47k Q
R6 47k Q
R7 2700

Semiconductors
IC1 CD4011
TR1 BC107
TR2 BC107
LED1 TIL209
LED2 TIL211

Switches
S1 push-button, press to close
S2 push-button, press to close
S3 push-button, press to open
S4 s.p.s.t., toggle

Battery
BY1 6 volt battery

Pin 4 couples back to pin 2 via R5, and G1 and G2
are therefore stably latched into their existing
state, with the [ow at pin 2 via R3 being reinforced
by the low passed to it via Rb5.

(G3 and (G4 are in an identical circuit, and G3 in-
put at pin 9 and G4 output at pin 11 are similarly
latched in the low condition.

The high output at pin 3 of G1 is coupled to pin 8
of G3. At the same time the high G3 cutput at pin
10 is cross-coupled to the G1 input at pin 1.

If, now, push-button S1 is pressed, it passes a
high voltage via R1 to pin 2 of G1. Both of G1 in-
puts are now high, with the result that its output
goes low and the output of G2 goes high. If S1 is
released, G1 and G2 remain latched in this new
state because pin 2 of G1 is still held high via R5.
The high output at pin 4 is passed to the emitter
follower TR2 and the emitter of this transistor also
takes up a high potential, causing LED2 to light
up. Thus, even a momentary closure at S1 results
in LED2 being continually illuminated.

‘When G1 and G2 change over to the new state
pin 3 of G1 goes low. So also, in consequence, does
pin 8 of G3, and it is then impossible to cause G3
and G4 to change state by closing S2. If, on the
other hand, S2 had been pressed first, G3 and G4
would have chariged state and LED1 would be con-
tinually illuminated. The consequent low at pin 10
of G3 would then be passed to pin 1 of G1, and G1
would be inhibited.

Thus, if S1 is (i)ressed first, LED2 lights up and
stays illuminated. If S2 is pressed first it is LED1
which lights up and remains in this condition. The
circuit is brought back to its previous state by
pressing the Reset button, S3. This breaks the
supply to the gates, and when it is released the
gates commence operation latched in their first
condition.
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RESISTOR VALUES i

Resistors R5 and R6 limit output.current at pins 4
and 11 of G2 and G4 respectively. Resistors R1 and
R2. are not really necessary, but they limit any input
current which can flow in the, admittedly rather
unlikely, possibility of high static voltages being
ﬁicked up by the leads to S1 and S2. The values of

1 to R6 are such that, when pin 2 or pin 9 is high,
the voltage on the pin is well in excess of two-thirds
of supply voltage.

R7 is the current limiting resistor for the two
light-emitting diodes. Since only one l.e.d. is ever
alight, only one resistor is required. LED1 is a red
TIL209 and LED2 is a green TIL211. Other small
l.e.d.’s of different colours could alternatively be
employed.

In practical form, the circuit is assembled in any
suitable small case with S3, S4 and the two l.e.d.’s
mounted on the front panel. S1 and S2 are coupled
to the case via lengths of twin flex. If the leads to
S1 and S2 are very long, say longer than 20 feet or
s0, it may be preferable to couple these switches to
the case by means of screened cable, as shown in
Fig. 2. The braiding of each cable connects to the
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Fig. 2. In instances where the leads to S1 and

S2 are very long it is advisable to couple them

to the main part of the circuit by-way of screen-
ed cable.

‘positive supply rail and screens the lead connec-

ting to the appropriate gate input. Flexible audio
screened cable will be quite satisfactory.

The current drawn from the 6 volt battery before
either S1 or S2 is operated is negligibly low, being
typically 0.005uA. After one of these push-
buttons ﬁas been pressed the current is that drawn
by the lluminated l.e.d., and is about 12mA.

The CD4011 integrated circuit should have its
inputs protected against high static voltages during
construction. A good approach here consists of wir-
ing up to a 14 pin i.c. holder, into which the i.c. is
plugged after aﬁ connections have been completed.

]
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By D. E. Attwood

Flashback over nearly a quarter of a century

How many years have you been reading Radio &
Electronics Constructor or, as it was called until
August 1972, The Radio Constructor? The writer
recently came across a tattered copy of The Radio
Constructor for June 1953 and it has a certain
fascination, now that the Jubilee year is just over,
since it was something of a “Coronation” issue.
G6MN offered special ‘“Coronation design” QSL
cards for sale, and “See the Coronation on Large
Screen TV,” enthused Lasky’s Radio. In those
days Lasky’s Radio was a component shop in N.W.
London and a far cry from the string of audio
supermarkets it has since become.

L b e

] by £
How we appeared some 25 years ago. The
cover. showing the Royal Emblem in Royal

Blue and Gold. was specially designed for the 0
June 1853 issue i
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HOME CONSTRUCTED TV

for this was the heyday of the home constructed
TV receiver, or ‘televisor’, as it was often called
then; a facet of the hobby which has since sadly
almost totally disappeared. Operation was of course
on v.h.f. 405 lines. glancing through the pages one

realises the advances in television technology made -

during the past 25 years. “Did you build your own
TV receiver?” em}luires an advertisement for
English Electric cathode ray tubes. “If you have a

Yo, &
Naurdae 18
JUNE
{982

www americanradiohistorv co
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9in. or 12in. set and want to convert to big screen
viewing, how better than by using an English Elec-
tric 16in. tube . ..” A feature of this tube was the
“wide angle scanning”’, namely 70 degrees!

“Many amateur TV experimenters have manag-
ed to get really well defined pictures from their war
surplus 6in. c.r.t. receivers,” remarks the author of
a short article on the problems of astigmatism in
electrostatic tubes. June 1953 also saw Part 1 of
“The Universal Large Screen Televisor”; this was
an a.c./d.c. design for, as was pointed out in the
first paragraph, “‘many people are still tied down to
the limitations imposed by d.c. mains.”

Henry’s Radio were offering a set of valves for a
“gersonal” TV receiver incorporating the 2jin.
3BP1 tube, which has reappeared quite recently in
these pages (September to November 1975) in the
“New Transistorised Oscilloscope” design.

A glimpse of future developments was provided
by a short news item which announced that
“speaking at the Television Society’s Annual
Dinner on April 13th, Sir Robert Renwick, Presi-
dent of the Society, said they would shortly be
building an experimental 625 line transmitter in
order to provide a service to both amateurs and the
radio industry.”

“Centre Tap”, writing in “Radio Miscellany”’,
mentioned the likelihood of sponsored (i.e. com-
mercial) television in the future and discussed the
feasibility of 3D and colour television. He pointed
out that the most direct way of adding colour to the
existing system was by means of coloured filters
rotating in synchronisation in front of both camera

and receiving tube, but noted that RCA were

develo%mg an all-electronic system employing a 3-
gun tube.

“CONDENSERS"”

What else? In the early 50’s the magazine had a
page size only about 8; by 5iin., The Radio
Amateur was a separate companion journal,

capacitors were unashamedly called “condensers”’
and the valve reigned supreme (and these were
mostly Octal types like the 6V6 or B8A like the
EL41). Smithy and Dick had yet to arrive on the
scene, but G. A. French’s “Suggested Circuit”
series had reached No. 30: “An Accurate Null In-
dicator”. Transistors were not to become generally
available to home constructors for several years,
and when they did were at first extremely expen-
sive. (In 1957 a humble OC71 would have cost you
about £1.10s.; nowadays a BC109 with 10 times the
gain is about 10p. so there is something to be said
for progress.) The vast popularity of small tran-
sistor radio kits blossomed in the late 50’s and ear-
ly 60’s, and many of the electrical gadgets we are
familiar with today were only made an economical
proposition by the arrival of the semiconductor. In
1953 the main features were sound radio (usually
mains operated, for a battery valve receiver was
heavy and expensive to run), am lifiers and, as we
have seen, TV. The June issue, however, included
an article on electromechanical equipment for
radio control.

Whatever the design, readers would, needless to
say, be buildingitona chassis, but G311Z had been
to the 1953 Radio Component Exhibition, and
reported that on show was the first printed cir-
cuitry he had seen “ ‘in the flesh’ so to speak”.

For the home constructor, then, change was
clearly in the air. But here, in conclusion, is “Cen-
tre Tap”’ again, on the future of the British Elec-
tronics Industry. ;

“We must regain our diminishing lead in
technical developments. A couple of years ago we,
and America, had a very long lead over the rest of
the world. But TV has expanded rapidly since then
" the sales of our receivers has not been in
proportion. With the entry of Japan into the
receiver market at cheaper prices, the need for
retaining our technical suﬁeriority becomes
paramount.” 25 years later, the wisdom of those
words is surely painfully evident. T

CONSTRUCTOR’S CROSSWORD -
SOLUTION

ACROSS — 1, Injector. 5, Scorch. 9,
Engineer. 10, Breaks. 12, Theory. 13,
Rheostat. 15, Electron-volt. 18, Cross-section.
22, Earphone. 23, Groove. 26, Toroid. 27,
Customer. 28, Resets. 29, Lead-acid.

DOWN — 1, Inert. 2, Jugfet. 3, Control. 4,
Ogen. 6, Car Horn. 7, Reaction. 8, Hesitate. 11,
Charity. 14, Screens. 16, Acceptor. 17, Four
Arms. 19, Schmitt. 20, Oersted. 21, Cosmic. 24,
Erred. 25, Fuse.

Notes on the answers. An electron-volt is the
energy acquired by an electron in passing
through a potential difference of 1 volt. In
domestic electronic equipment, accessible ad-
justments are often called the customer con-
trols. A jugfet is a junction gate field-effect
transistor. A basic Wheatstone bridge has six
arms: the four resistances, the null indicator
and the source of energising current.  Cosmic
{a){s reaching the earth are elemental par-
icles.

“I’m" warning you, | have vays of making you talk’
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An Electronic
NIM Game

-

Smi:txiayg{‘deviqes" an easy elec ronic game
which can be used as a demonstration model
\ - for simple ideas in maths

i

‘“‘Games,’”’ stated Dick.
“Everything in electronics these
days seeins to be games.”

Smithy took an enormous bite of
his pork-pie, and proceeded to chew
it.

“That,” he remarked indistinct-
ly, “is a pretty inevitable develop-
ment with electronics at its present
level.”

Reluctantly, Dick allowed his
el}q'es to wander over the busily
champing lower jaw of the Ser.
viceman.

“If you only knew,” he remarked
critically, “just how repulsive you
look when you’re eating your lunch,
you'd have them put screens up
around you or something. And why
do you always take so long chewing
everything you put in your mouth?”

ith a_convulsive ‘movement of
his Adam’s apple, Smithy swallow-
ed the now thoroughly masticated
pork pie.

“It's my false choppers,” he ex-
plained cKeerfully. “When you’ve
got false choppers like I've got you
can’t chew sideways. You can only
chew up and down, so it’s bound to
take longer.”

NIM GAME

Smithy po ped the last of his
ork-pie into EIS mouth, whereupon
ick hastily averted his eyes and
waited until this wag eventually dis-
patched. When he heard the sound
of a tin mug being lifted from the
bench and the subsequent smack-
ing of Smithy’s lips he turned his
gaze, with relief, back to the Ser-
viceman.

“Now that my daily lunch-time
ordeal is over,” he remarked, “what
do you mean when you say that
434

electronic games are an inevitable
development?”

“It stands to reason,” stated
Smithy, wiping his mouth with the
back of his hand. “Engineers these
days have got things like integrated
circuits, light-emitting diodes and
seven-segment displays to lark
around with. These don’t have to be
used always for serious urposes,
and there’s no reason wfl)atsoever
why they shouldn’t be employed
also in erther simple or quite com-
plicated games. It’s funny that you
should have raised the subject of
fames incidentally, because I spent
ast night putting the finis ing
touches to a little game of my own
design. If we hadn’t been so busy
this morning I'd have shown it to
you earlier. Anyway, here it is.”

Smithy opened the door of the
cupboard under his bench and
reached inside. He took out a shallow
plastic case and, straightening up,
placed it on the surface of his
bench. His ever-latent curiosity
aroused, Dick picked up his stool,
placed it alongside Smithy and ex-
amined the Serviceman’s han.
diwork keenly.

On the front panel of the case,
which was about 8 inches long by 44
inches wide, were fitted three rows
of six miniature toggle switches,
with three light-emitting diodes in
panel-mounting bushes at the right
of each row. A further switch, grac-
ed by the legends “Off”’ and “On”,
appeared at the bottom of the pan-
el. (Fig. 1.)

“What on earth is this?”

Toggle~—-*@) @ @ @ @ @ o o o

switches

6888686 00 O

4 & & & & B O O O
OFFl&@ON

LED. ¥

Fig. 1. The front panel layout of the NIM game. There are two
players, each of which puts down any number of Switches in a
single row. The loser is the person who puts down the last switch
RADIO AND ELECTRONICS CONSTRUCTOR
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“It’s my electronic NIM game,”
replied Smithy proudly. “It’s
rather an easy game really, and it’s
just a little more advanced than,
say, noughts and crosses. But when
it’s all dressed up with switches and
l.e.d.’s it becomes quite attractive,
particularly with non-technical
people. I've knocked it up for a
chap I know at our local Tech who
intends using it as a demonstration
model for simple ideas in maths.”

“How do you play it?”

“You start off,” said Smithy,
“with the dollies of the switches in
the three rows all turned up. There
are two players and each in turn
then puts one or more switches
down, the only proviso being that,
with more than one switch, all the
switches must be in the same row.
The loser is the one who has to put
down the last switch.”

Dick looked unbelievingly at the
Serviceman.

“Are you telling me,” he stated
incredulously, ‘that  there’s any
skill in that? Why, anyone could
move those switches so that the
other player has to put down the
last one. Blimey, I could do it on my
head!”

“Could you?” queried Smithy
gently. “Do you feel like having a
trial run?”’

SOOOO O X O
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“Too true I do,” returned Dick
boastfully. ‘It will take more than a
silly game like this to beat me. In-
cidentally, what is there inside the
case?”

“Only a 4.5 volt battery,” replied

‘Smithy, “and current limiting

resistors for the l.e.d.’s on the front
panel.”

“They’re something I hadn’t
thought of seriously,” said Dick,
regarding the light-emitting diodes
with sudden distrust. “Why do you
need l.e.d.’s in a game like this?”

“Well, they add a little interest,”
replied Smithy smoothly. “Okay,
let’s get started. All the switches are
up, as they should be at the start of
the game. Incidentally, when you
put a switch or switches down in a
row, you must always start with the
left-hand one and proceed to the
right. I’ll switch on now.”

Smithy set the switch at the bottom
of the panel to “On”. At once the
left-hand and centre l.e.d.’s of each
row lit up. (Fig.2(a).)

“All right, Smithy,” said Dick
magnanimously, *you can have
first go.”

“Thank you,” replied Smithy,
putting out his hand towards the
panel.

He put down the first two
switches at the left of the bottom

dOOOO® X Y- o
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(d)

Fig. 2(a). When the game is turned on initially, all the switches are
up and the l.e.d.’s are illuminated as shown here.

(b). Smithy’s first move was to set down two switches in the bot-
tom row.

(c). Dick followed by putting down all the switches in the top row.

(d). Unknown to Dick, Smithy gained control by putting down two
of the middle row switches.
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row. The centre l.e.d. in that row ex-
t‘inguished. (Fig.2(b).)

“Fair enough,” commented Dick.
“Did you say I could put down any
number of switches?”’

“I did,” said Smithy, “provided
they’re all in one row.”

“Right,” replied Dick with
alacrity. “Well, I'll soon get this
game finished off. How about this,
then?”

He reached forward and set down
all the switches in the to row, then
looked triumphantly at mithy. All
the three l.e.d.’s in the top row were
now extinguished. (Fig.2(c).)

FINAL MOVE

‘“That,” remarked Smithy
equably, “was quite a good move.
Now, let’s see what I shail do next.”

He looked at the switches and
lLe.d.’s reflectively, then put down
the first two switches at the left-
hand end of the centre row. After
this, only the left-hand l.e.d. in the
centre row remained lit. (Fig.2(d).)

“Your move,” continued Smithy,
looking at the l.e.d.’s with satisfac.
tion.

“Okeydoke,” returned Dick.

“Let’s try putting down the next

two switches in the bottom row.”
He leaned forward to put the
switches down. The cen‘re l.e.d. in
the bottom row was now lit up on its
own.(Fig.3(a).)
“Good,” ‘commented Smithy.
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“Now let me make my next move.”

The Serviceman moved his hand
over the panel and set down the
next two switches in the middle
row, whereupon only the centre
l.e.d. in that row lit up. (Fig.3(b).)

“We’re getting near the end
now,” stated Dick excitedly. “Get
ready for defeat, Smithy!”

Gleefully, he pressed down the
next switch in the middle row, with
the result that the centre l.e.d. in
the row extinguished and the right
hand one became illuminated.
(Fig.3(c).) )

. Finished?”” questioned Smithy.

“Yep!’,

Smithy leaned forward and put
down the last two switches in the
bottom row. There now remained
only the last switch of the centre
row. (Fig.3(d).)

Dumbfoundedly, Dick stared at
this switch.

‘““Hell’s teeth,”” he snorted
wrathfully, “you’ve left me the last
switch! A dead easy game like this
and I'm the loser!’

Disgustedly, he set down the last
switch. The central right-hand l.e.d.
extinguished.

“How in heck,” he went on, “did
you fix that? It’s just a question of
putting down switches and yet I had
to be the mug who put the last one
down!”’

“I shouldn’t worry - about it,”
said Smithy soothingly. “After my
second move you just (iidn’t stand a
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Fig. 3(a). Continuing the game of Fig. 2, Dick put down two
further switches in the bottom row.
(b). Smithy again took command by pressing down two more
switches in the centre row
fc). Dick next put down the fifth switch in the middie row leaving
the field open for Smithy to win the game.
(d). Smithy’s final move left only one switch for Dick to set down,
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chance of winning.”

“Didn’t I?” queried Dick
suspiciously. He gazed broodingly
at the switches and the l.e.d.’s, “I'm
beginning to think that there’s
something fishy going on here.
Knowing you,” Smithy, you're
bound to have some crafty secret
tucked up your sleeve.”

_ Smithy assumed a bland expres-
sion,

“Now what on earth could make
you think a thing like that?”

“Just the fact that I know you. If
ever they gave out a Nubel Prize for
guile and cunning you’d hog it every
year!”

“Nonesense,” protested Smithy.
“All I've done is show you an
elementary game which incor-
porates switches and l.e.d.’s.”

“That’s true,” admitted Dick
reluctantly. “Hey, wait a minute,
though. Why do we need the le.d.’s,
anyway? If the game consists of
putting down switches, you can tell
which have been put down simply
by looking at the switches
themselves. There’s something very
dodgy about those l.6.d.’s.” :

Experimentally, he started set-
ting up the switches in the top row,
starting from the right. As he did S0,
he frowned down at the le.d.s
Then, visited by a sudden inspira-
tion, he returned all the switches to
the down position and started set-
ting them up again.

BINARY FIGURES

“T’'vé got it,” he exclaimed ex-
ultantly. “I've gct it! What those
le.d.’s do is tell you in binary how
Inany switches in a row are left up!
When an led. is lit it represents
binary 1, and when it's out it
represents binary Q.”

“That’s very good,” commented
Smithy. “I must confess I didn’t
think you'd twig it as soon as this.”

“Ah well,” said Dick modestly,
“I don't like to talk about myself
but I’'m really pretty bright, you
know.”

“I have no doubt about it.”

“Did I tell you that it’s only my
bone structure which stopped me
getting a top-notch job in jour-
nalism?”’

“Your bone structure?”’

“I could never master the
technique ‘of holding a telephone
handset against my ear wit my
shoulder!”

“All right, all right,” said Smithy
hastily, “let’s get back to this NIM
game. As you so rightly point out,
the switches are wired up to the
le.d’s so that the l.e.d’s tell you, in
binary, how many switches in a row
are in the up position. If only one
switch at the right hand end is up,
only the right hand l.e.d. lights up
to indicate binary 001. When two
switches are up the centre l.e.d.
comes alight, to give binary 010. As
the number of switches in the up -
position increases, the binary

RADIO AND ELECTRONICS CONSTRUCTOR

o I



vervagd
ONONORONONO
ONONORORUNC
ONOBOROCRORO
ORCRCRORORC
OROR RORORO

LED, LED, LED4

(2) O —/Q\— O (010)
N N2
(3) O —/Q\— —/Q\- o)
N2
(4) —/Q\— O QO oo
N \ ),
5) - | 3 O —/(?\— (1o
i i
(6) —\O/— —\O:— O wo

Fig. 4. The l.e.d.’s indicate, in binary notation, the number of
switches which are up. The displays, from one to six switches, are
shown here.

numbers ascend through 011 for 3,
100 for 4, 101 for 5, and 110 for 6.”

As he mentioned the figures
Smithy activated the switches to
demonstrate the lighting up of the
l.ed.’s. (Fig.4)

“That,” stated Dick, “does at
least explain part of the mystery
behind those l.e.d.’s. But what’s
baffling me now is the next step.
Why do you have the l.e.d.’s express
the number of switches which are
up in binary form?”’

“It's because of a basic factor
concerned with the game of NIM,”
replied Smithy. “We’ve been using
switches in this version, but you can
also play NIM with matches. These
are arranged in three or more
groups and the two contestants, in-
turn, take out one or more matches
from a group, the loser being the
one who has to pick up the final
match. Now, it is possibl‘:: to force a
win if, during the game, you arrange
matters sucﬁ that the number of
matches in the groups, when ex-
presed in binary, add up to an even
number or to nought when added
vertically. If you do this at any
point in the game, and take care at
your final move where this rule
usually breaks down, you will
always win. You probably won’t
remember it but, in my second
move in the game we’ve just played,

- T arranged matters such that I caus-
ed the lit le.d.’s in the vertical
columns to either add up to 2 or to
zero. ''hat put me in a commanding
position which you simply couldn’t
overcome.”

MARCH 1978

NEW GAME

“Gosh,” said Dick, bemused.
“This takes a bit of getting used to.
Let’s have another game and see
how it works out.”

“Qkay,” said Smithy obligingly.
“Let’s just get all the switches back
to the up position again.”

He quickly reset the switches.
Once more, the left-hand and cen-
tral l.e.d. in each of the three rows
lit up.

“1’11 start off this time,”’
volunteered Dick. “To make things
easy I'll just put down one switch.”

He put down the left-hand end
switch in the middle row. (Fig.5(a).)

“Right,” said Smithy, looking at
the le.d.’s “Now you are obviously
not in a commanding position here
because the first vertical row of
le.d.’s adds up to 3, and the third
row adds up to 1. For me to get into
command I must actuate switches
which causes all the vertical
columns to add up to 2 or nought.
This I can do by putting down three
switches in the top row.”

Smithy set the switches down.
(Fig.5(b).) .

“I now,” he remarked happily,
“have you by the short and curlies,
because alf the three vertical
columns add up to 2. It is now im-
possible for you to move the
switches so that you can obtain
command of the game and you’re
bound to lose.”

Dick scratched his head and
looked at the switches.

“I think I can see what you

www._americanradiohistorv com

MORSE MADE
EASY

BY THE RHYTHM
METHOD!

These courses, which have been sold for
over 23 years, have been proved many times
1o be the fastest method of learning Morse.
You start right away by learning the sounds
of the various tetters, numbers, etc.. as you
will in fact use them. Not a series of dots ancl
dashes which later you will have to translate
into lettere and words.

Using scientifically prepared 3-speed records
you antomatically learn to recognise the
codir. RHYTHM  without translating. You
can't help it It's as easy as learning a tune.
18 W.PM. in 4 weeks guaranteed.

The Complete Course consists of three
records as well as instruction books.

For Complete Course send £5.00 plus part
postage 50p (overseas surface mail £1 extra).
Now available Shrouded Morse Keys
£2.70 inc. UK postage

THE MORSE CENTRE
Box 8, 45 Green Lane, Purley, Surrey.
L enclose £5.00 or large s.a.e. for explanatory
booklet

NBMIB-...coiiiiiaiieriaenasienies

Addraess

GAREX

2-metre RECEIVER NRS56: fully tunable
144-146 MHz, also 11 xtal positions for
monitoring specific channels. Compact, sen-
sitive, ideal for fixed or mobile listening.
Built-in L.S., 12v DC operation. £64.00 inc.
VAT. Crystals, if required: £2.60 each. All
popular 2m. channels in stock. Credit terms
available, s.a.e. details. Marine Band Rx
(156-162MHz) similar to NR56......£69.40
: (xtals £2.79)
Relays 6v coil, 25A contacts, SP make 80p,
2P make 90p
Neons min. wire ena. 65p/10; £4/100
Slide Switches min DPDT 18p ea; 5+: 14p
2 pole, 3 position22p each; 5+: 18p

Resistor Kits E12 series, 22 {J to 1M 02
67 values. 5% carbon film, }wW or {W.
Starter pack, 5 each value (285) £2.95
Mixed pack, 56 each }W + W (670)£5.40
Standard pack, 10 each (570) £5.40
Giant pack, 25 each (1,425) £13.25
1.C's {(new) 7410 25p CD4001AE 25p
SN76660 75p NES55 55p 723(TO5) 75p
709 (TOS5). 741 (DIL-8) Op.amps 30p;
BNC Cable mtg socket 50§} 20p:
5+:15p PL2569 UHF Plug & Reducer 68p;
5+: 60p; S0239 UHF Socket panel mtd.
55p; 5+: 45p Nicad rechargeables phy-
sically equiv. to zinc-carbon types: AAA
(U16) £1.64; AA(U7) £1.15;C(U11) £3.15;
D(U2) £4.94; PP3 £5.20 Any 5+: less
10%, Any 10+ less 20%.

We stock amateur V.H.F. equipment and
mobile aerials, s.a.8. details.
Distributors for J. H. Associates Ltd.
{switches and lamps}

PRICES INCLUDE UK POST, PACKING & VAT
Mail order only Sole Address:
GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH.
TRING, HERTS HP23 4LS
Cheddington (STD 0296) 668684
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Fig. 5(a). The first step in the second game of NIM. Dick put down
a centre row switch.

(b). Smithy at once took over the game by putting down three
switches in the top row

{c). Dick’s next move. He pressed own four switches in the

lower row.

{d). This was countered by Smithy, who set four further switches

down in the centre row

mean,” he remarked eventually.
“All right, I'll just put down four
switches in the bottom row.”

He put the switches to the down
position and the pair looked at the
le.d.’s (Fig.5(c).)

“The_first vertical column,”
stated Smithy, ‘“has only one lit
le.d. in it, which doesn’t meet the
requirements for command. What
I’ll do now is put down four further
s}v;'itches in the centre row. Like
this.”

Smithy moved the switches.
(Fig.5(d).)

“That puts you back in com-
mand again,” admitted Dick. “The
first vertical row adds up to zero,
and the second and third rows add
up to 2.”

He reached out and pressed down
two more switches in the top row.
(Fig.6(a).)

“We're reaching the end now,”
commented Smithy thoughtfully,
“and I've got to be.a bit careful
because the rule of 2 or nought may
not apply here. Indeed, a little in-
spection shows that the rule ob-
viously doesn’t apply. If I were to
put down the two boftom switches I
would be left with two l.e.d.’s alight
in the right-hand column. But at
the same time I'd leave only two
switches up, whereupon you could
put one down and it would be me
who had to put the last one down.
438

So what I do now is simply put
down one switch at the bottom.”

Smithy put his finger out and
pressed the switch dolly down.
(Flg.6(b).)

‘*Well,”” remarked Dick
philosophically, “I’m bound to lose
now.”

He put down the last switch in
the top row. Smithy put down the
last switch in the centre row and
Dick, ﬁ)atently defeated, pressed
down the last switch in the bottom
row.
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SWITCHING CIRCUIT

“I must say,” he remarked
enthusiastically, “that this is quite
a good game, once you get into it.
It’s certainly got a few surprises in
it.”

“It does have a few hidden
points,” agreed Smithy. “If you’re
playing it with someone who doesn’t
unci,erstand binary you can win
nearly all the time, provided the
other chap doesn’t happen to hit the
command combinations by luck.”

“What about the switching cir-
cuit for thoge l.e.d.’s?”” asked Dick.
“Is it a pretty easy one?”

“It’s fairly easy,” stated Smithy,
reaching into his cupboard again.

He produced a piece of paper on
which he had already drawn a cir-
cuit, and laid it out on his bench.

(Fig.7)

‘%I'he circuit is a bit fiddling,”
he went on, “but it’s not all that
complicated. I’ve laid out the
switches and the l.e.d.’s in the cir-
cuit in the same order as they
appear on the front panel of the
game, and the switches are all
shown in the up position. Five of the
switches are single-pole types and
one is a double-pole type.”

“Fair enough,” commented Dick.
“What happens when all the six
switches are up, as they are in the
circuit?”

““I'his,”” stated Smithy,
“corresponds to binary 110, and so
we want LED1 and LED2 to light

'up. You can trace a circuit from
supply positive at the left through
S1 to IE)ED2, and another circuit
through S3 to LED1. So these two
l.e.d’s are illuminated. If we {)ut
down S1 there are five switches left
and we want binary 101 to show uf).
There is now a circuit from supply
positive through S1 and the upper
section of S2 to LED3, and we still
have the circuit through S3 to
LEDI. Okay?”

“Sure. Let’s put down S2.”

“Right! There are now four
switches left up, which corresponds
to binary 100. S3 continues to give

tereed o o ¢
PPeeed o o

veeeed o o -

(b)

Fig. 6(a). Final steps in the second game. Dick put two of the top
row switches down.
fb). Smithy put down the fifth switch in the bottom row,
whereupon Dick was bound to be the loser.
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Fig. 7. The switching circuit for the top row of switches and

lLe.d.’s. The switch and l.e.d. suffix numbers correspond with

those shown in Fig. 4. Identical circuits are used in the centre and
bottom rows.

us the circuit to LED1, which
remains alight. But there are no
circuits from supply positive
through to LED2 and LED3, which
are consequently extinguished. We
carry on next to putting S3 down.
This breaks the circuit to LED1,
which goes out and stays out for all
further switch operations. There
are three switches left up, so we
want binary 011. A circuit exists
from supply positive through S3
and S5 to LED2, and a second cir-
cuit goes through S3, the lower sec-
tion of S2, and S4, to LED3. When
we put S4 down, we break the cir-
cuit to LEDS3, with the result that
we get binary 010.”

“All that’s remaining now are S5
and S6.”

“True,” agreed Smithy. “When
we put S5 down there’s only one
switch left up, and so we want
hinary 001. Our circuit now goes
through S3, S5 and S6 to LEDS.
There is no circuit through to the
other two l.e.d.’s, which remain ex-
tinguished. The final step is to put
S6 down. This breaks the circuit to
LED3 and so all l.e.d.’s are out.”

“Is that switching and l.e.d. cir-
cuit repeated for the centre and bot-
tom rows?”’
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“It is,” confirmed Smithy. “The
l.e.d.’s I used were red TIL209’s but
in practice, virtually any small
l.e.d.’s can be employed. The
hattery can be a 4.5 volt flat flash
lamp battery or three HP7 cells in
series. Each l.e.d. draws about
12mA and you can’t have more
than six on at any one time. So the
battery current varies from zero to
about 72mA maximum.

~ Smithy gazed fondly at his crea-

tion, then turned to his assistant. As
he did so his eye fell on his dis-
reputable tin mug.

“Well, I'm dashed,” he said, sur-
prised. “I’ve got so wound up in this
NIM gubbins of mine that I've
completely forgotten about my
lunch-time tea. This lot’s cold now,
so could you chuck it out and make
me some fresh?” :

Obligingly, Dick took Smithy’s
mug over to the sink, alongside
which -were ranged the sketchy
culinary effects of the Workshop,
and proceeded to empty and
replenish the Serviceman’s mug. He
quickly returned with a new supply
of the precious steaming liquid, so
necessary for the maintenance of
Smithy’s fluidic equilibrium, and
that worthy drank mightily and
noisily of its contents.

FINAL MATCH

“Would you,” asked the Ser-
viceman, now fully rehydrated,
“care to have another game?”

“All right.”

Smithy returned all the switches
to the upper position, whereupon
once more the left-hand and centre
l.e.d.’s in each row lit up to indicate
binary 110.

“You can start,”
Smithy graciously.

“Okeydoke,” replied Dick.

With one quick movement he set
all the switches in the centre row
down so that the three le.d.’s in
that row were extinguished. Smithy
looked at the remaining l.e.d.’s and
gulped. The first vertical column
added up to a commanding 2, the
second vertical column to an equal-
ly commanding 2 and the third ver-
tical column backed these with a
total of zero. (Fig.8.)

conceded
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Fig. 8. Smithy outsmarted!

Dick’s first move in the third

game put him firmly in con-
trol of the situation:

“There you are,” pronounced
Dick gleefully. “I’ve now got you by
the short and curlies!”

And, as Smithy ruefully conced-
ed to himself, his assistant’s state-
ment was completely true. In effect,
at least, even if not in precise
anatomical detail. B
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Here is a story with two morals.

A friend of mine, who isn’t par-
ticularly musically inclined, recent-
ly bought for himself quite an ex-
pensive music centre complete with
two separate speakers. The outfit
carried a good brand name in the
radio and television world and,
whilst I would perhaps hesitate to
say that the equipment entered
what I call the true high fidelity
class, the output was certainly quite
{)leasant enough to listen to and to
ive with.

My friend, indeed, was delighted
with his acquisition and at once
started a collection of the lighter
classical records together with, for
his children, a smattering of the
more acceptable current pop.
Which, by the way, even someone
as conservative as myself can listen
to with enjoyment now that the
emiphasis Is swinging back to
melody again.

At my friend’s house musical
evenings were in. As the jargon has
it, things were looking good.

ENTER AN EXPERT

I met him again after a period of
a month or so, and in the passage of
conversation asked him how his
music centre was going. A look of
mtense pain crossed his face and,
after some moments, he told me the
whole sad story.

He had asked an acquaintance, a
self-avowed expert, to check out his
equipment and give his opinion on
it. Which undoubtedly with relish
the expert did, to find at once that
there was an unexplained little
click at each revolution of the gram
turntable (not a changer, by the
way) and a bass buzz in the
speakers. He found the first short-
coming by listening to the turntable
with everything very quiet, and he
found the second by turning the
amplifier volume control to max-
imum, the tone controls to full tre-
ble cut and full bass boost, and by
playing a record with plenty of bass
thump on it.

Up till that episode my friend
had been supremely happy with the
equipment, But thereafter his whole
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outlook changed. Instead of listen-
ing serenely to his gramophone
records he took to haunting the
retailer who had sold him the music
centre and the speakers. The latter
obligingly cleared the turntable
click and presumably hunted
around through his “stock of
speakers for that particular model
to find two which had minimum
bass buzz. Despite these improve-
ments, my friend now plays
his records with an anxious ear
open for distortions in the
reproduction, and has fallen into
the hi-fi addict’s trap of listening to
the amplifier instead of to the
music,

As I said at the start, there are
two morals to this story. Moral
number one is: if, as an inex-
perienced person, you buy expen-
sive hi-fi or near-ﬁi-fi equipment
take an expert with you. Or you can
live by moral number two: if,
similarly inexperienced, you buy
the equipment on your own, forever
afterwards lock, bolt and bar your
doors to anyone professing to be an
expert.

Sub-subminiature
microswitch manufactured
by Cutler Hammer and now

available from N.S.F.
Switches and Controls. This
changeover unit has three
turret tags at the bottom
with the operating button at
the top

F A ettt

MILLION OP. MICROSWITCH

Let’s now have a look at some of
the latest industrial news items,

The first photograph shows a
Cutlor Hammer microswitch which
is described as being a sub-
subminiature component, The case
of the microswitch is only some
9mm. high and its length is ap-
proximately 12mm. Ideal for elec-
tronic applications, the switch is
rated for 50,000 operations at its
full normal electrical load whilst
the mechanical life exceeds 1
million operations!

Designed to handle up to 7 amps
with a 25 amp inrush the
microswitches are available in three
types, these being the Standard ver-
sion with an operating force of 50z.
maximum, the Low %‘orce version
with an operating force of 3oz
maximum, and the Low Differen-
tial version where the operating
differential is 0.002in. maximum.,

There is a choice of four terminal
configurations: single turret, double
turret, straight pin or quick-
connect, and the switches are par-
ticularly suitable for low potential
circuits which require good contact
without wetting voltages. The
switches are distributed by N.S.F.
Limited, Keighley, Yorkshire,
BD21 5KF.

UNIVERSAL HOUSING

The handsome plastic cabinet
which appears in the second
photograph is the Mentor “Jubilee”
enclosure which has been designed
as a universal housing for video dis-
play units, computer terminals, TV
games, audio equipment or elec-
tronic test equipment.

Measuring some 21 by 19 by
15in., the enclosure is available un.-
painted for user painting to match
existing equipment or, as shown in
the illustration, painted in textured
black and grey. The removable
sloping keyboard plate is locked in
place by the neutral toned screen
section, and the upper cover is easi-
ly unscrewed from the base, allow-
ing excellent access to the interior.
Inside the housing are ribs and
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" . P o B . BF185 22 ?N3055A 36
GEC-Marcorni Electronics com- and screening which can be con- Rci7ze 3% | Br19d 08 ) 2N30B5, oo
pany, have developed a really tinuously extended as building SE".S%A e BE287 SH VPR
revolutionary building material. work progresses. Its lai;mg requires ACis3ia 08 e 19 | 2n3632 10128
This is an aggregate which allows no skills other than those already ALK 1 6 24 | 2N3038A 1900
the production of electrically con- grgsept in the civil engineering and RC704s 05 | BEXB 22 | N33 3
ductive concrete, and it has been uilding industries. 205 .09 | geygg 48 | 2N3703 07
. P . . BC205A .10 4 BEvig 67 2N3705 06
given the Registered Name of Marconite is a granulated elec- Bc20e 19 | aevas &7 Lonii o o
“Marconite’’. trically conductive aggregate which 8C207 '.:8 BEYad 57 © 7n3819 8
Marconite produces concretes of replaces normal concrete fine B e =50 12 | TN o8
normal compression strengths with aggregates such as natural sand, fapdsc 15 | BEvs2 12 | N3o0R o
-a wide range of pre-determined permitting electrically conductive pen  J BRIOL 26 INReS 18
volume resistivity values when used concretes to be designed by apply- BCZ13 10 | 8Sva 15 | ZNaiza a1
in place of conventional concrete ing conventional concrete sc':;:b 19 Bavas e M5172 10
fine aggregates. As such, the technology. , ‘ 8737 15 | gRae 38 oNeree  is
material offers the possibility of Compared ' with metals the BCo37A  clg | BTyiavcom1o0 | fNCde0 - 30
permanent earthing, screening for volume resistivity of conductive RGp3IC 21 | Aulosos 10 | ZNBEI0 3
electrical and electronic concrete is high and can range from e S BU126. 80
equipments, and of protection from 0.5Q per cm. or lower for pre- b RUI205 1.60
the hazards of static electrical formed sections cured under NORMAN INSKIP
charges. Whilst the entire gamut of pressure to 15aper cm. for trowell- 90 Charles Street,
Marconite’s applications have not ed floors. Where higher resistivities Greenhithe, Kent
vet been fully explored, it seems are required for anti-static floors, ; 4 :
likely that it will have a host of these can be achieved by sub- Tel: Greenhithe (0322) 844985
other uses including permanent stituting ordinary sand for a portion Orders despatched by return post. Pay-
electrodes for cathodic protection of the Marconite. ment with order; please add 20p for p/p
systems of such items as un- Marconite is chemically inert at with orders under £5, otherwise
derground cables. normal temperatures, and in par- carriage free. No other charges — just
Using conventional methods the ticular the sulphate and chloride send prices shown. Enquiries: please
provision of power and radio tre- contents are low, thus permitting it send s.a.e. Government departments
quency earths for radio, television to be used with all conventional and educational institutions just send
and radar transmitters, signal types of cement, proprietary resin- official order. Mail order only. Minimum
processing equipments, computers based cements, gypsum plasters order £1.
and similar equipments, and the and adhesives.
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gt RADIO AMATEUR
e PERATOR'S HANDBOOK

Enthusiast
MAKE SURE
OF YOUR
COPY

NOW!
88 PAGES
. ONLY

13TH
EDITION

% AMATEUR PREFIXES
% AMATEUR CODES
* LOCAL TIME CONVERSIONS

* 8 MAPS
% FREQUENCY/WAVELENGTH
CONVERSION TABLES

* HOME OFFICE REGULATIONS
MANY OTHER ESSENTIAL ITEMS

TO DATA PUBLICATIONS LTD 57 Maida Vale London W9 1SN

Please supply ....... .. . ..

Please supply ............... .. ... copy(ies) of "“Simple Short Wave Receivers’’, Data Book No. 19

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

-...... copy(ies) of “Radio Amateur Operators Handbook’’, Data Book No. 6

SIMPLE
SHORT-WAVE
RECEIVE

If you are interested in the hobby of receiver con-
struction and short wave listening this is the book
for you. It covers the whole field of s.w.l'ing from
construction to operating — both Broadcast and Am-
ateur bands. It exptains how the circuits work, how
to assemble the parts, how to wire-up the circuits
with point-to-point wiring diagrams, step-by-step
tnstructions and how to test.and operate the com-
pleted projects.

by F. A. Baldwin
% FOUR DESIGNS -
1. 2 and 3 Valves

* INTRODUCTION TO SHORT
WAVE LISTENING -
14 Comprehensive Sections
* WORKSHOP PRACTICE
* SOLDERING NOTES

% RECEIVER AND BENCH
POWER SUPPLIES

etc. etc.
140 Pages 80p P. & P. 20p

(Please tick which book is required)

BLOCK LETTERS PLEASE
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SMALL ADVERTISEMENTS

Rate: 10p per word. Minimum charge £1.50
Box No. 25p extra

Advertisements must be prepaid and all copy
must be received b the 4th of the month for inser-
tion in the following month's issue. The Publishers
cannot be held liable in any way for printing errors
or omissions, nor can they accept responsibility
for the bona fides of Advertisers. (Replies to Box
Numbers should be addressed to: Box No. —
Radio and Electronics Constructor, 57 Maida
Vale, London, W9 1SN.

TV REPAIRS SIMPLIFIED. Full repair instructions in-
dividual British sets £4.50; request free circuit diagram.
Stamp brings details of unique TV publications. Auserec,
76 Churches, Larkhall, Lanarkshire.

WANTED: Large and small quantities of transistors, I.C.’s,
displays, etc., etc., Call any Saturday to: 306 St. Paul's
Road, L.ondon N.1. Telephone: 01-359 4224.

BOOKS TO CLEAR: Introductory Radio — Theory and
Servicing, 1948 (With Teacher’s manual) by H. J. Hicks,
£1.50. Klystron Tubes, by A. E. Harrison, 1947, £1.50. An
Approachy to Audio Frequency Amplifier Design, 1957,
G.E.C. Publication, £1.25. All prices include postage.
Box No. RG329.

TURN YOUR SURPLUS Capacitors, transistors, etc., in-
to Cash. Contact COLES-H./{JRDING & CO., 103 South
Brink, Wisbech, Cambs. Telephone: 0945-4188.
Immediate settlement. We also welcome the opportunity
to quote for complete factory clearance.

WANTED: Desk-FAX machine, complete or spare parts,
with literature, manuals, etc., in the series TR100/1 and

gR31502/1, made by Creed & Co. Ltd. Details to Box No.
335.

SILICON SOLAR CELLS: Booklet 75p. — Data on cells
in stock 20p or s.a.e. for current price list. Edencombe
Limited, 16 Prince’s Avenue, London NW9 9JB.

FOR SALE: Complete 9.5mm cine ‘“Wide screen” outfit —
gggéeras, projector, screen, etc. S.A.E. for details. Box No.

OUTSTANDING 2200 HI-FI FM TUNER. Full cover-
age 88-102mHz; Varicap tuning. Latest silicon superhet
design. Ideal for push button/manual tuning. Only £9.95.
UNIQUE 3300 STEREO CLASS A AMPLIFIER. Power
32 watts peak. Complete stereo pre-amplifier/2 power
amplifiers. All inputs accepted. Only £10.95. 5500
TUNER AMPLIFIER. Specification as above 2. Onl
£19.95. All equipment built, tested and guaranteed wit
full instructions (P. & P. 50p). GREGG E ECTRONICS,
86-88 Parchmore Road, Thornton Heath, Surrey.

FOR SALE: Copies of "Hi-Fi News” January 1975 to Oc-
tober 1975 inclusive, plus December 1975 and January
1976. Mint condition. Offers? Box No. G338.

THE RADIO AMATEUR INVALID & BEDFAST
CLUB is a well established Society providing facilities for
the physically handicapped to enjoy the hobby of
Amateur Radio. Please become a supporter of this worthy
cause. Details from the Hon. Secretary, Mrs. Rita
g{l‘%pherd, 59 Paintain Road, Loughborough, Leics., LE11

{Continued on page 445)

Semiconductars BCYT0/T71/2 13p  MPFID2 JJi: 2H2646 50p Inlegrated circuits
AC126/7/8 14p gp131/2 40p 1N916 Sp  2N2904/5 15p 709 0iL 24p
A0161/2 40p  p0139 40p 144001/2 4p  2N2926(R) Tp T0101L 22p
BC107/6/9- 8p  gpi4p 42p  1N4003/4 Sp  2N2926(6} 10p 748010 3p
BC147/8/9 8p  BF194/5 p 14400576 6p 243053 14p CA313D 29p
BC157/8/9 10p  BFIS6/7 13p 1Nd148 3p  2W3055 38p  LM330 Sp
8CIBT/8/9  18p BFY50/51 15p 20697 12p 2N3702/3/4 8p LM3B) 130p
BC17778/9 12p  BFX29 25p  2N706 9p 2M3903/4/5 12p LM3IB2 5p
8C1B2/3/4L 10p pFx84 20p 201 18p  2W5457 33p  NESSS a5p
BC212/3/4L 1tp  my2955 104p 282219 18p  2N5459 36p MNESSE a0p

m All famous manufacturers. Quantity discount 26+ 10% 100+ 15%, 1000+ 20% any mix.

71014 55p 7443 108p 7483 92p 74121 3op 74175
T417 28p 7446 85p 7485 115p 74123 4S

740013p 7432 25p 7450 14p 7481 65p 14145 68p 14182 84p 4012 16p 4042 80p
7401 13p 7423 25p 7451 14p 7492 45p 74150 115p 14184 164p 4013 46p 4043 95p
7402 13p 7425 30p 7453 14p 7493 40p 74151 74p 74190 14Bp 4014 85p 4044 95p
7403 14p 7426 32p 7450 14p 7494 80p 74153 a0p 74191 132p 4015 80p 4045 142p
1404 14p 7427 30p 7460 14p 7495 65p 74154 125p 14192 118p 4016 47p 4046 132p
7405 1dp 7428 33p 7470 30p 7496 718p 74155 75p 74193 t16p 4017 B8p 4047 106p
7406 29p 7430 14p 7472 25p 74100 97p 74156 7Sp 14195 93p 4020 95p 4049 48p
7407 29p 7432 26p 7473 30p 74104 38p 74157 7Sp 14136 103p 4021 S5p 4050 52p
7408 14p 7433 46p 7474 30p 74105 38p 74160 110p 74197 103p 4022 85p 4055 150p
7408 14p 7437 30p 7475 35p 74107 32p 74161 110p cmos 4023 15p 4056 130p
7410 13p 7438 30p 7476 33p 74110 S0p 74162 110p 4gpp 15p 4024 72p 4069 20p
7411 22p 7440 14p 7480 48p 74111 75p 74163 110p qpg3  16p 4025 16p 4070 40p
7412 22p 7441 62p 748) 93p 74118 90p 74164 93p 4pp2 16p 4027 S52p 4071 22p
7413 25p 7442 B2p 7482 7T5p 14119130p 74166 130p 4006 88p 4028 84p 4072 22p

90p 4007 16p 4030 Sop 4081 22p
1416 28p 7454108p 7484 92p 74122 47p 74175 110p 4qpg 88p 4035 110p 4082 22p
p 74177 110p 40p9 45p 4037 97p 4510 130p
7420 14p 7447 85p 7486 30p 74136 75p 74180 105p 4g1p 45p 4040 9s5p 4511 140p
742) 25p 7448 78p 7490 d1p 74141 71p 74181 190p 40)) V6p 4041 80p 4516 125p

Hectrolytic Capacitors Optoetectronics :g;g o ‘, ;g:
Axial leads LEDs Red Grasn  Yellow  Clip 4585 118p
2V /Y 2/ SF 50 5OV 0125 TL20 21 M3 3p DIL sockets
o 22 10018 a7 2 0z FVII7 AV3I0 AVAID 3p 3 "
a7 22 10 a7 10p 21 21p “F'" ‘ZF
% % W S 5 B L W
0L707 66p. 0L727 150p. OLT4T 130p. 2 [ an
Potenliometers s P
Carbon (rack. Log + Linear valuss .
5K-2M single gang 24p Zener Diodes ]
SK-2M single gang D/P swifch 52p BZYBB Series. 400mW 5% E24 serles from 2.7-33. Any selaclion, Tp
5K-2M duat gang stareo 68p each. 6p 100+, 5.3p 1,000+
Polyester Capacitors Thyristors 1A 3 (3 10A
CZ80 Series. 250 PC mounting 0.01. 0.015, 0.022, Py 200 Bp  38p 58p  59p
0.033. 0.047. 4p; 0.068. 0.1. 4%p: 0.15, 0,22, 6p; 400 38p 4% 65p 70p
033, 0.47, 9p: 0,68, 12p; 1.0. 15p; 2.2uF. 24p. 600 52p 55  75p  sop

Carhon Film Resistors Orders sent by relurn of post. Afl companents guarantead brand
0.25W 5% Hi-stability E12 series 4.7 1M,
Any selection 0.9p each. 0.8p 100

0.;59 1000+ Special Pack 10 ol each

value (650 resistors), £5.10. please usa these prices as VAT exclusiva carriage paid (minimum

SAE for our latest list.

C. N. STEVENSON (RCH)
22 Th/e_rlo_n Drive, London SE9 2BY, England .

and full spacitication. Prices include VAT, Please add 20p carriage
(fwst class). Officigl orders welcomed otherwise cash with order
please. Wa will gladly quote for items not listed. Overseas customers

new

£3).

'REVOR OPTICAL &
TECHNICAL

42 TAVISTOCK STREET

LONDON W.C.

N\
4// =
dia. lens
FLEXIBLE
MAGNIFIER

WITH CAST IRON BASE,
PRECISION GROUND AND
POLISHED LENS, CHROME PLATED
FRAME AND FLEXIBLE TUBE.
IDEAL FOR HOBBIES, AND
DETAILED WORK WHICH REQUIRES
BOTH HANDS FREE.

CALLERS WELCOME

{Subject to price ruling at the time of i1ssue)

Tel. 01-836 4536

£10.00

2
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NOEL IM.IMORRIS

SPECIAL
OFFER

For a limited period

SEMICONDUCTOR
DEVICES

|
MACMILLAN BASIS BOOKS IN ELECTRONICS i

By arrangement with Messrs. MacMillan we are able to offer the above

book at a special low price to readers of RADIO & ELECTRONICS
CONSTRUCTOR.

Normal Price

Saving 85p
Both prices include postage and packing

In this introduction to semiconductor devices, the author provides a
comprehensive survey of modern active and non-active semiconductor
technology. Without leaning too heavily on device physics, he explains
device functions and then illustrates their use with typical circuits and
applications.

Following a summary of the physical basis of semiconductor elements —
in non-mathematical terms — a study of bipolar and field-effect
transistors leads to considerations of monolithic integrated circuits.
More advanced charge-coupled devices, semiconductof memories
and optoelectronic devices are studied in some detail. ;

CONTENTS ' !
1.  Semiconductors
2. Basic Semiconductor Devices
3. Semiconductor Diodes and the Unijunction Transistor
4. Bipolar Junction Transistors, Amplifiers & Logic Gates
5. Field-Effect Transistors, Amplifiers and Logic Gates
6. Monolithic Integrated Circuits
7. Charge-coupled Devices
8. Semiconductor Memories
9. Thyristors and other Multilayer Devices
10. Optoelectronics

~ To: Data Publications Ltd., 57 Maida Vale, London W9 1SN
Please send me within 21 days copy/copies of

SEMICONDUCTOR DEVICES
| enclose Postal Order/Cheque for £

(Block Letters Piease)
(We ragret this offer is only available to readers in the U.K .J
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SMALL ADVERTISEMENTS

{Continued from page 443)

FOR SALE: C1-5 OSCILLOSCOPE. 10mHz. First offer
£40. Buyer collects. Revd. J. C. Cossins. Telephone: 051-
526 6626.

BOOKS TO CLEAR: The Radio Constructor Vol. 15
August 1961 to July 1962, Bound, £2.30. Short Wave
Magazine, Bound, Volume VIII, March 1950 to February
1951, £2.00. All prices include postage. Box No. G340.

THE BRITISH AMATEUR ELECTRONICS CLUB
for all who are interested in electronics. Four Newsletters
a year with help and special offers for members. Major
projects sponsored by the B.A.E.C. designed and made by
members, currently the B.A.E.C. Z-80 Computer. Mem-
bership fee for 1978 £3.50 U.K., overseas £4.50 surface
mail and £5.50 airmail, payable in sterling. S.A.E. for
details and application form to the Hon. Sec. J. G.
Margetts, 42 Old Vicarage Green, Keynsham, Bristol.

WHAT’S THE SECRET OF MAKING MONEY? The
knowledge and ability that very few people possess, to
undertake work in a specialised field that is crammed with
opportunities. We are supplying a MANUAL that will
enable you, in your own home, WITH NO PREVIOUS
EXPERIENCE, to repair Vacuum Cleaners, Drills and
Portable Tools, by showing in easy, step by step stages,
how to diagnose faults, rewind armatures and fields and
make up Test equipment. 13 chapters covering Test
procedures, apparatus required, test charts, where to ob-
tain materials and where to find work. Packed with
diagrams and information. Get your copy now. Only £4
plus 30p P. & P. C.W.0. Copper Supplies, Dept. REC1,
102 Parrswood Road, Withington, Manchester 20.

MAGAZINE COLLECTORS. Disposing of very early
issues of Radio Constructor. Various odd issues dating
from 1950 to 1975 at 25p each. S.A.E. for list. Prices in-
clude postage. Box No. G341.

GAMMA ENTERPRISES for all constructors! Tran-
sistors, resistors, capacitors, I.C.’s, hardware, etc. Large
S.A.E. for catalogue. Dept. RE, 18 Landale Road,
Peterhead, Aberdeenshire, AB4 6QP.

<

POSTAL ADVERTISING? This is the Holborn Service!
Mailing lists, addressing, enclosing, wrapping, facsimile
letters, automatic typing, copy service, campaign plan-
ning, design and artwork, printing and stationery. Please
ask for price list. — The Holborn Direct Mail Compan
Capacity House, 2-6 Rothsay Street, Tower Bridge Road,
London, S.E.1. Telephone: 01-407 6444.

STAMP FOR LISTS of new and used components. Box
No. G343.

WANTED: Single or double beam oscilloscope in working or
:raggagrza;sle condition. Reasonably priced. Telephone 01-

INTERESTED IN OSCAR? Then join AMSAT-UK.
Newsletters, OSCAR NEWS Journal, prediction charts.
etc. Details of membership from: Ron Broadbent, GBAAJ,
94 Herongate Road, Wanstead Park, London, E12 5EQ.

FOR SALE: 100 unmarked BZY88 £1.00. 1000 mixed
resistors, £1.00. 25 nmarked 2W zeners, 50p. Unmarked
BC107/8/9, 40/50p. 100 high wattage resistors, 50p. Stereo
cassette mechanisms £10.00 & £15.00. Non-working video
tape recorder £50. 6” TV less tube, £10.00. Box No. G348.

(Continued on page 446)
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MINIATURE

SOLDERING [RON

for HOBBYor TRADE

MAIL ORDER PRICES:
{including VAT and P and P}

Irons {370...
BitS 41p each /

(Bit type 20 fitted
as standard).

___t3-90ux
Solder 28.:56.

18 watts of power

at 240 v. straight to the bit

BIT SIZES:
19 {I-5mm) 20 (3-O mm)
2] (45mm) 22 {6:0 mm)

Iracle Enguiries Welcome

From your Local Dealer or Direct from the Manufacturers:

S.«R.BREWSTER Ltd.

86-88 UNION ST : PLYMOUTH Tel 07526501

A CAREER IN RADIO

Start training today and make sure you are qualified to take
advantage of the many opportunities open to the trained
person. ICS can further your technical knowledge and
provide the specialist training so essential to success.

ICS, the. world's most experienced home study college,
has helped thousands of ambitious men to move up into
higher paid jobs — they can do the same for you.

Fill in the coupon below and find out how!

There is a wide range of courses to choose from, in-
cluding:
CITY & GUILDS CERTIFICATES TECHNICAL TRAINING
Telecommunications Techniciais’
Radio TV Electronics Technicians’
Electrical Installations Technicians’
Electrical Installation Work ‘E"cc"mics- including:

. 2 ectronic Engineering &
Radio Amateurs . Mai"‘e“g“c? L S
MPT Radio Communications Cert. omputer Engineering/Pr .
EXAMINATION STUDENTS — 8 %avicng Engineoyis
GUARANTEED COACHING Electricat Engineering. Instaliations
UNTIL SUCCESSFUL

ICS offer a wide choice of non-exam
courses designed to equip you for a
better job in your particular branch of

& Contracting

COLOUR TV SERVICING
Technicians trained in TV Servicing are in constant demand. Learn all the
techniques you nend to service Colour and Mono TV sets through new home
stud\/ coutrse approved by teading manufacturer.

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS§

. am interested in ... :

B RN i o e BT el e gt e s Age ... - I
AT EEE 1 Tk by o cnpecene s e gm0 kbt e g U e Bl

.................................................. Occupation .l 8 . me . Sesl U
Accradited 10
by CACC International Couespondence Schools,
Member of Dept 278Q Intertext House. LONDON
ABCC SW8 4UJ or phone 01-622 9911 (all hours)

L——__—_
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SELF-BINDERS

for your other magazines

The “CORDEX" Patent Self-Binding
Case will keep your copies in mint
condition. lIssues can be inserted or
removed with the greatest of ease.
Specially constructed Binding cords are
made from Super Linen of great strength,
very hard twisted and twice doubled.
They are atiached to strong RUSTLESS
Springs under tension, and the method
adopted ensures PERMANENT RESILI-
ENCE of the Cords. Any slack that may
develop is immediately compensated for,
and the Cords will always remain taut
and strong. It is impossible to over-
stretch the springs, as a safety check
device is fitted to each.

COLOURS: MAROON OR GREEN

(If choice not stated, colour available will be sent)

PRICE £1 A 50 P. & P.30p

Avaiiable only from:—

Data Publications Ltd.
9/ Maida Vale London W9 1SN

-
PLAIN-BACKED

SMALL ADVERTISEMENTS

(Continued from page 445) |

RECITALS OF RECORDED MUSIC: The second Sat-
urday evening of each winter month. Next recital:
February 11th, 1978, 8 p.m. at Woodford Green, Essex.
Bus routes 20, 204, 179 and 275 — alight at “The Castle”
stop. Programme will include works by Purcell, Haydn,
Poulenc and Brahms.

FREQUENCY LIST TRANSFERS. We have a limited
supply of sheets of Dial Frequency Transfers in black.
Short Wave frequencies 1.8Mc/s to 32Mc/s and 144Mc/s
and 146Mc/s. Includes amateur band marker frequencies, |

at 100ke/s points and other short wave frequencies from 2! { BL
to 32Mc/s at every 500Kc/s points. Eac frequency is
repeated. Two sheets for 5p., five sheets for 10p., postage T

ZS.NData Publications Ltd., 57 Maida Vale, London, W9

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Amateur
and Broadcast Translation, Technical and Identification'
Dept. — both Broadcast and Fizxed Stations, DX Cer-. |
tificates, contests and activities for the SWL and ;I
transmitting members. Monthly magazine Monitor, con-
taining articles of general interest to ﬁroadcast and
Amateur SWLs, Transmitter Section and League affairs, !
etc. League supplies such as badges, headed note aper
and envelopes, QSL cards, etc., are available at
reasonable cost. Send for League particulars.
Membership including monthly magazines, etc., £3.75 per
annum. (UK, and British Commonwealth), overseas
$10.00 or £4.00. Secretary ISWL, 1 Grove Road, Lydney,
Glos., GL15 5JE.

PERSONAL

JANE SCOTT FOR GENUINE FRIENDS. Introduc-
tions to opposite sex with sincerity and ;thoughtfulness. !
Details free. Stamp to: Jane Scott, 3/Con North " St. '

Quadrant, Brighton, Sussex, BN1 3GJ.,

SPONSORS required for exciting ' scientific project.
Norwich Astronomical Society are building a 30"
telescope to be housed in a 20’ dome of novel design. All
labour being given by volunteers. Already supported b
Industry and Commerce in Norfolk.” Recreational.
Educational. You can beé involved. Write to: NAS
Secretary, The Manse, Back Lane, Wymondham, Nor- |
folk. ‘

JIF YOU HAVE ENJOYED A HOLIDAY on the Norfolk i
Broads, why not help to preserve these beautiful, i
waterways. Join the Broads Society and play your part in
determining Broadlands future. Further details from: — 3
The Hon. Membership Secretary, The Broads Society,
“Icknield,” Hilly Plantation, Thorpe St. Andrew,
Norwich. NOR 85S.

ESSEX GARDENERS. Buy your Bedding and rock
lants, shrubs, etc., also cacti from May’s Nurseries, 608
ayleigh Road, Hutton, Brentwood, Essex. Callers only.

Monday to Saturday.

REPRESENTATION FOR OUR COMPANY. West Ger-
man Manufacturer of coaxial cables 60 and 75 ochm, coax-
ial cables for underground installation CATV and with
carrier cables, RG/U-coaxial cables 50, 75 and 93 ohm,
video-coaxial-cables 75 ohm, microphone, diode and
stereo cables, measuring cables, cables for loudspeakers,
television and radio aerials 240 and 300 ohm, heat resis-
tant coaxial cables, requires a representation for Great
Britain & Ireland. Box No. G349.
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For Semi-Conductors
including

Small Signal Transistors

Power Semi-conductors

TTL, CMOS, L.C.s

Linear |.C.s

Signal and Power Diodes

including

Electrolytics

Zener Diodes Transformers
Magneto Resistors
Hall-effect devices Rol Cargs

R. M. Cores

Magnetic Proximity Switches
Opto-electronic devices

b Co 2o
_ELECTROVALUE

TO MAKE THE BEST OF

Ring Cores, etc.

For passive components

Plastic Film Capacitors

Semi-precision capacitors

go fo
ELECTROVALUE

- THE PROJECTS YOU BUILD

The Open Door to Quality

It's the Electrovalue Catalogue No. 8 (4th
edition black and white cover) with com-
pletely up-dated prices. 144 pages, well
illustrated. 40p post free with 40p voucher
usable on orders for £5 or more. Send for
yours now and order in confidence.
GOODS SENT POST FREE IN U.K. FOR
C.wW.0. ORDERS. FOR £5-OR MORE (if under,
add 25p for handling charge). Keenly com-
petitive prices plus ATTRACTIVE
DISCOUNTS and only best quality goods.

ELEGTROVALUE LTD

{RC3) 28 St. Jude’s Rd., Englefield Green
Egham, Surrey TW20 OHB8 Tel. Egham 3603
Telex 264475
North: 680 Burnage Road, Burnage, Manchester
Tel. (061) 432 4945

PRINTED CIRCUITS AND
HARDWARE

Comprehensive range Constructors’ hardware and acces-

sories. Selected range of popular components. Printed

circuit boards for individual designs. Drawing materials for

printed circuits. Resist coated laminate, epoxy glass for the

d.i.y. man.Full processing instructions,no unusual chemicals
required.

Send 15p for catalogue

Ramar Constructor Services
Masons Road - Stratford-on-Aven - Warwks CV37 9NF

IN 4148 TEXAS/IT.T.
100 FOR £1.50
RCA THYRISTOR T03 CASE
100V 12.5 AMP. £2.00

TEXAS T1S 88A
VH.F. FET.
10 FOR £2.30
100 FOR £20.00

10 for £2.50
10 for £7.00
10 for £4.50
...10 for £2.00
10 for £2.50
...10 for £4.00

.10 for £8.00

7474

1 OCTAL VALVEHOLDERS
10 for £1.50
01 €280 100 for £2.50

555 TIMERS 10 for £2.80
741 OP. AMPS, 10 for £2.00
BD607/8D608 £1.60 Pr.

1200,.LF. 63V 2 for £1.00 2200/63V 2 for £1.50
3300/63V 2 for £1.60

Prices Include Post & VAT

XEROZA RADIO
306 ST. PAUL'S ROAD, HIGHBURY CORNER
LONDON N.1.
Tel: 01-226 1489

V. W. & E. SMITH

REPAIRS TO ELECTRICAL
& ELECTRONIC MEASURING

INSTRUMENTS
Guaranteed repairs to Multimeters — AVO, SEI,
Meggers, etc. Scopes, DVM's and all types of

equipment. 7-10 day service, collection locally.

Traceable to National Standards

{DP) Service Department: 157 Chapel Street, Leigh
Lancs., WN7 2AL
Tel: Leigh (0942) 606674

PMS PACK Prov. Patt.
CARBON COPY

If you make your own PCB'’s try:
Making a mask from suitable self adhesive paper,
make carbon copies from project, or draw own
design. Apply copy to laminate, cut out, etch,

simple and economic
Each pack contains 5 sheets 10" x 12"
+ carbon and instructions

£1.30 per pack + 20p pp UK

Mail orders only from:
JDM ELECTRONICS
11 Woodland Close, Crawley Down
West Sussex RH10 4J2

THE DALESFORD SPEAKER BOOK
By R. F. C. Stephens

This book is a must for the keen home constructor. Latest technotogy
DIY speaker designs. Contains full plans for infinite baffle and reflex
designs for 10-100 watts, also unusual centre-bass system for those
who want hifi to be "heard and not seen”. £1.95 (£2.20 post paid.
$5 Overseas).

VAN KAREN PUBLISHING,
5 SWAN STREET, WILMSLOW, CHESHIRE.

START your own “ONE” man ELECTRONICS FACTORY
with little or NO Capital Investment.
“DETERMINE YOUR OWN INCOME"

Further details write to:—

C. D. PUBLICATIONS, P.O. Box 44,

London SW2 4NN England.

Registration London 2187137

MAKING AND REPAIRING
TRANSISTOR RADIOS By W. Oliver

The finest and most comprehensive book ever published on the
planning, building, and servicing of transistor equipment.
Extremely practical and lucid, this new book tells you everything
you need to know about basic circuits, amplifiers, oscillators,
superhets, adaptor units for world-wide reception, fault tracing,
and much, much more. ONLY £3.95

PICTORIAL GUIDE TO COLOUR TV
CIRCUIT PROBLEMS By F. Belt

Profusely illustrated manual that shows how to acquire a better
understanding of colour TV troubles, and how to solve them
more quickly and effectively. ONLY £3.95

Mail order orily. Add 45p postage for each book.
FINBARR TECHNICAL BOOKS,

16 London Street, Folkestone, Kent.
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Single Copies
Price 45p each, p&p 13p
Issue(s) required :

B T T

Annual Subscription

Price £6.50, post free, commence with.......................... ....issue
Bound Volumes:
Vol. 27. August 1973 to July 1974 Price £2.60, post & pkg 90p
Vol. 28. August 1974 to July 1975 Price £3.00, post & pkg 90p
Vol. 29. August 1975 to July 1976 Price £3.30, post & pkg 90p
Vol. 30. August 1976 to July 1977 Price £3.70, post & pkg 90p
- CORDEX SELF-BINDERS w~ew rFoRMAT

With title, ‘RADIO & ELECTRONICS CONSTRUCTOR’ on spine,

maroon only Price £1.60, post & pkg 30p
With no title on spine, maroon Price £1.50, post & pkg 30p
With no title on spine, green Price £1.50, post & pkg 30p

SMALL FORMAT (74" x 91" _
With title, 'RADIO & ELECTRONICS CONSTRUCTOR'’ on spine,

maroon Price £1.20, post & pkg 30p
Prices include V.A.T.

DATA BOOK SERIES

DB5 TV Fault Finding, 132 pages Price 90p, P. & P. 20p
DB6 Radio Amateur Operator’'s Handbook,
88 pages Price 70p, P. & P. 13p
DB17 Understanding Television, 504 pages Price £3.25, P. & P. 70p
DB19 Simple Short Wave Receivers Price 80p, P. & P. 20p
140 pages
STRIP-FIX PLASTIC PANEL SIGNS
Set 3: Wording — White Price 75p, P. & P. 8p
Set 4: Wording — Black Price £1.00, P. & P. 8p
Set 5: Dials Price 38p, P. & P. 8p
Prices include V.A.T. on Panel Signs
| enclose Postal Order/Cheque for............ in payment for................coeiinn
NAME..........;0 08 et T e . . o e s A el
ADDRESS

............................................................................................................. {BLOCK LETTERS PLEASE)
Postal Orders should be crossed and made payable to Data Publications Ltd.

Overseas customers please pay by International Money Order.
All publications are obtainable through your local hookseller

Data Publications Ltd., 57 Maida Vale, London W9 1SN
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