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ELECTRONIC PROJECTS IN THE
HOME
by O. Bishop ‘Price £2.50

ELECTRONIC PROJECTS IN AUDIO
by R. A. Penfold Price £2.60

OP-AMPS THEIR PRINCIPLES & APPL.
by J. B. Dance Price £2.50

PRINTED CIRCUIT ASSEMBLY
by M. J. Hughes Price £2.10

ELECTRONIC SECURITY DEVICES
by R. A. Penfold Price £1.656

U.NDERSTANDING DIGITAL
ELECTRONICS
by Texas Inst. Price £4.00

UNDERSTANDING MICRO-
PROCESSORS
by Motorola Price £4.30

THE FIRST BK OF MICROCOMPUTERS
by R. Moody Price £3.356

HOW TO BUILD YOUR OWN SOLID
STATE OSCILLOSCOPE
by F. G. Rayer Price £1.70

THE OSCILLOSCOPE iN USE
by I. R. Sinclair Price £2.85
AMATEUR RADIO TECHNIQUES

THE MODERN BOOK CO

PROJECTS IN RADIO AND ELECTRONICS by I. R. Sinclair, Price £2.50

THEORY & PRACTICE OF MODEL
RADIO CONTROL

by P. Newell Price £4.50

REPAIRING POCKET TRANSISTOR
RADIOS

by i. R. Sinclair Price £2.56
MAKING & REPAIRING TRANSISTOR
RADIOS

by W. Oliver ~ Price £2.30

WORLD RADIO TV HANDBOOK
by J. M. Frost Price £9.25

PROJECTS IN RADIO & ELECTRONICS
by t. R. Sinclair Price £2.60

ELECTRONIC PROJECTS IN THE HOME
by O. Bishop Price £2.50

SIMPLE CIRCUIT BUILDING
by F. C. Graham Price £2.20

110 SEMICONDUCTOR PROJECTS
FOR THE HOME CONSTRUCTOR

by R. M. Marston Price £3.20
HAM RADIO
Price £5.00

by K. Ullyett

BEGINNER’'S GUIDE TO DIGITAL
TECHNIQUES
Price £1.10

UNDERSTANDING SOLID-STATE
ELECTRONICS
by Texas Inst. Price £1.80°

A SIMPLE GUIDE TO HOME
COMPUTERS
by S. Ditlea Price £4.00

HOW TO BUILD A COMPUTER-
CONTROLLED ROBOT

by T. Loofbourrow Price £6.30

THE CATHODE-RAY OSCILLOSCOPE
& ITS USE
by G. N. Patchett Price £4.00

HOW TO GET THE BEST OUT OF
YOUR TAPE RECORDER
by P. J. Guy Price £1.90

A GUIDE TO AMATEUR RADIO e
by P. Hawker Price £1.70

RADIO CONSTRUCTION FOR
AMATEURS

by R. H. Warring Price £2.80
MAKING TRANSISTOR RADIOS A
BEGINNER'S GUIDE

by R. H. Warring Price £2.90.

1979 THE RADIO AMATEUR’S H/B
by A. R.R. L. Price £7.86

by P. Hawker Price £3.80 by G. T. Rubaroe * PRICES INCLUDE POSTAGE %

We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2 INP
Telephone: 01402 9176

4 FASTER THAN A SCOPE — )
; SAFER THAN A VOLTMETER

Instant - simultaneous
monitoring of the logic state
of all ICnodes

Just clip it over your IC.

LM-1 Instantly and accurately shows both static
and dynamic logic states on a bright 16 LED
display.

LM-1 finds its own power.

LM-1 cuts out guesswork, saves time, and eliminates
the risk of short circuits.

LM-1 is suitable for all dual-in-line logic ICs.

LLED on = logic state 1 (high), LED off = logic state

0 (low), and each LED is clearly numbered 1 to 16

in”the conventional IC pattern.

CONTPENTAL SECIALIES CORPORANON

CONTINENTAL SPECIALTIES CORPORATION, Dept. 16S
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. I

| [ Locic MONITOR
LM-1

ONLY £28-70

plus 15% VAT, plus post and packing I
Total £34.44 including box and ATETESS o SR SR L B . SR A I
instruction manual. I QUANTITY FREE catalogue
REQUIRED  Tick box [J
I | enclose cheque/PO for l

CONTINENTAL SPECIALTIES CORPORATION

LM1. £34.44
inc. p & p and VAT g m_  a I )
. Phone your order with Access, Barclaycard or American Express
CAtRNagts B Lo B w b -]t § iTe Expiry date. . . . . .

Europe, Africa, Mid-East: CSC UK LTD, Dept. 16S .
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Telephone: SAFFRON WALDEN 21682

k Telex: 817477
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Comprising
768 pages
inc. index

AUGUST 1977
to AUGUST 1978

LATEST BOUND VOLUME No. 31

of

“Radio & Electronics
Constructor”

NEW LARGER FORMAT

PRICE £5.20 P&P 90p

BOUND VOLUME No. 27 (August 1973 to July 1974)
BOUND VOLUME No. 28 (August 1974 to July 1975)
BOUND VOLUME No. 29 (August 1975 to July 1976)
BOUND VOLUME No. 30 (August 1976 to July 1977}

PRICE £3.00 p&p 90p
PRICE £3.20 p&p 90p
PRICE £3.50 p&p 90p
PRICE £3.70 p&p 90p

We regret all other volumes are now completely sold out.

Available only from:

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

TRANSISTORISED DC TO ACINVERTERS

S —

12v-24v-48v DC input models
110v or 240v AC off load
output models

Square-wave output or
optional filtered models

Frequency 50Hz or 60Hz models

(+ 5% typical)

e Py,
- i
Pl : /

i

All silicon power transistors
Separate driver and output
transformers

Designed for cool continuous
operation

Aluminium ventilated cased units
DC input fused

b dademe . [ ot

12v dc inputs/110v or 240v outputs
50Hz or 60Hz

| N12/A — 8" x 6" x 6" 40 watls.... d
N12/8 — 8" x 6" x 6" 60 watts £23.20
N12/C — 8" x 6" x 6" 100 watts £28.10
N12/D — 8" x 6" x 6" 150 watts £34.50
N12/E — 8" x 6” x 6" 200 watts... £42.00
N12/F — 8" x 6" x 6" 250 watts... £650.60
N12/G — 8" x 6” x 6” 300 watts.. £68.00
N12/H — 10" x 8" x 6" 400 watts.............. £69.80

Filtered waveform models available at 15% extra.

24v DC inputs/110v or 240v outputs
50Hz or 60Hz

N24/A — 8" x 6" x 6" 40 watts..
N24/B — 8" x 6 x 6”7 100 watt
N24/C — 8" x 6 x 6 150 watts.
N24/D — 8" x 6 x 6" 200 watts.
N24/E — 8" x 6" x 6" 250 watts..
N24/F — 8" x 6" x 6" 300 watts..
N24/G — 10" x 8" x 6" 400 watts
N24/H — 10" x 8" x 6" 500 watts
N24/1 — 12" x 8" x 8" 700 watts....
N24/3 — 12" x 8" x 8" 1000 watts.........£160.00

Filtered waveform models available at 15% extra.

48v DC inputs/110v or 240v outputs

50Hz or 60Hz i
.....£20.00

N48/A — 8" x 6" x 6” 50 watts

N48/B — 8" x 6" x 6 100 watts .. .£31.60
N48/C — 8" x 6" x 6" 150 watts .. .£37.00
N48/D — 8" x 6" x 6" 200 watts.. .£45.00
'N4B/E — 8" x 6 x 6" 250 watts... .£64.00
N48/F — 8 x 6" x 6" 300 watts... .£62.00
N48/G — 10" x 8”7 x 6" 400 watts .£73.00
N48/H — 10" x 8" x 8" 500 watts .£86.00
N48/l — 12" x 10" x 8" 700 watts.........£112.00

N48/5 — 127 x 10" x 8" 1000 watts ......£160.00
N48/K — 12 x 10” x 10" 1500 watts...£210.00

Filtered waveform models available at 5% extra,

ELECTROVANCE

Please add £5.00 carriage per unit U.K. overseas at cost

Delivery 10 to 21 days subject to availability — Cased sizes subject to variations
Callers strictly by appointment — Telephone enquiries 01-748 5778

Business Hours Mon.-Fri. — 9 a.m. to 6 p.m.

P.0O. BOX 191, LONDON SW6 2LS

RADIO AND ELECTRONICS CONSTRUCTOR




7473
7474
7475
7476
7485
7486
7489
7490
7492
7493
7494
7495
7496
74121
74122
74123
74125
74126
74132

4020
4022
4023
4024
4025
4026
4027
4028
4029
4040
4041
4042
4043

4071
4072
4081
4093
4510
4511
4518
4046 4520
4018 4049 25p 4528 60p

FULL DETAILS IN CATALOGUE!

ZTX500
2NB697
2N3053
2N3054
2N3055
2N3442
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707°
2N3708
60p 2N3819
2N3820
65p  2N3904
80p  2N3905
65p  2N3906
55p  2N4058
14p  2N5457
14p  2N5459
2TX300 16p 2N6777

DIODES

1N9g14 3p 1NAO06 6p
1N4001 4p  1N5401 13p
1N4002 4p BZY8B8ser.8p
JATT Full spec. product.

1N4148 - £1.40/100. £11/1000

502

Low profile
by Texas

8pin 8p

14pin  10p 20pin 16p 28pin

16pin 11p 22pin 17p 40pin
Soldercon pins: 100:50p 1000:370p

18pin  14p 24pin  18p

VEROBOARD

0.1in. 0.15in.
t4p 14p
45p 45p
54p 54p
64p 64p

205p 185p

Vero
Cutter 80p.

Size in.

Pin insertion
tool 108p

Smgle sided

pins per 100 40p 40p

Top quality fibre glass copper board. Single
sided. Size 203 x 95mm. 60p each.

‘Dalo’ pens. 75p each.

Five mixed sheets of Alfac. 145p per pack.

‘LED's  0.125in.
Red T1L209

0.2in each 100+
THL220 9% 7.5
Green TIL21t TIL22t 13p 12p
Yellow TIL213 TIL223 13p 12p
Clips 3p 3p
DISPLAYS

DL704 ©03inCC
OL707 0.3inCA 130p 120p
FNDS0O0 0.5in CC 100p 80p

130p 120p

Carbon film resist-
ors. High stability,
iow noise 5%.

E12 series. 4.7 ohms to 10M. Any mix
each 100+ 1000+
0.25W 1p 0.9p 0.8p
0.5wW 1.5p 1.2p ip
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm (650 res) 0.6W £7.50. 0.25W £6.70.

METAL FILM RESISTORS

Very high stability, low noise rated at %W

1%. Availabie from 510hms to 330k in

E24 series. Any mix:
each

0.25W 4p

100+
3.5p

1000+
3.2p

PLEASE WRITE
FOR YOUR FREE
COPY OF OUR
NEW 80 PAGE
CATALOGUE OF
COMPONENTS.

CONTAINS OVER
OVER 2500
ISSUSNA  STOCK ITEMS.

compone”

NES31
NE5S65

LF356  80p
LM301AN 26p
THIS (S ONLY LM308 - 60p NESSE
A SELECTION! LM3T8N - 75
(M324 45p RCA136 100p
35 | M339 4sp SN76477 230p
16p Lm378 230p TBAS00 70p
45p LM3795 410p TBABIOS 100p
300 LmM380 75p TDA1022 620p
7106 8500 (M3900 50p TLOBT  45p
7107 900p LM3909 65p TLO84 125p
CA3046 55b LM3911 100p 2ZN414  80p
CA3080 70p MC1458 32p ZN425E 390p
CA3130 90p MMS7160530p ZN1034E 200p

TANTALUM BEAD
0.1,/0.15,0.22,0.33, 0.47, 0.68,
1 & 2.2uF @ 36V 8p
4.7, 6.8, 10ufF @ 25V 13p
2@ 16V, 47 @6V, woesv . . 16p
MYLAR FILM

0.001, 0.01, 0.022, 0.032, 0.047 . 3p
0.068, 0.1 . . 4p
POLYESTER

Mullard C280 series

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p
0.15, 0.22 .

each

CERAMIC .

Plate type S0V. Available in E12 senes from
22pF 10 1000pF and E6 series from 1500pF to
0.047ufF . 2p

RADIAL LEAD ELECTROLYTIC
63V_047 1.0 22 47 10
22 33 47
100
220
33

STEVENSON

Electronic Components
LOUDSPEAKERS

56mm dia. 8ohms. 70p 64mm dia. 64ohms. 75p
64mm dia. 8ohms., 75p 70mm dia. 8ohms. 100p
Magnetic earpiece including 2.5 or 3.5mm plug. 15p each
Crystal earpiece including 3.5mm plug. 30p each

TRANSFORMERS

All 240V Primary.

0 -6,0-6@05A0r0-9, 0-9@04A.
0-12,0-12@05A0r0—15,0—15@0.4A
0-90-9@1.2A0r0-12,0-12@ 1A.
0-12—-15-20- 24 — 30V @ 1.5A.
0-20-—25-33-40-50V @1A.

0— 20— 25— 33 —40-- 50V @ 2A.
0—20—-25—33-40 - 50V @ 3A.

Miniature type
6-0-6,9-0-9,12-0-12@ 100mA.

SOLDERING IRONS

ANTEX X25 (25W) or ANTEX CX {17W)
Reel of solder {39.6M)

POTENTIOMETERS

Single gang Log or Lin BK — 2M2 28p each
Dual gang Log or Lin 5K — 2M2 80p each
Presets, sub min. type hor. orvert. 10000 — 2M2 6p each

CONTROL KNOBS

Ideal for use on mixers etc. Push on type
with black base and marked position line. Cap
available in red, blue, green, grey, yellow and black.-14p

SWITCHES

Subminiature toggle. SPDT 70p. DPDT 80p.
Standard toggle. SPST 34p. DPDT 48p.

175p
235p
345p
455p
455p
585p
715p

95p

390p each
240p each

Slide switches {DPDT) miniature or standard 15p.
Push to make switch, 15p. Push to break switch. 20p.

Wavechange switches: 1P12W, 2P6W, 3P4W, 4P3W. 43p

BOXES = %

Folded construction complete with screws. L
3x2x1 52p 4x3x2 70p 6x4x3 95p
4x3x2 64p 6x4x2 77p 8x6x2 125p

CONNECTORS

JACK PLUGS AND SOCKETS

screened unscreened socket
2.5mm 9p 13p 7o
3.5mm 9p 14p
Standard 16p 30p
Stereo 23p 36p
DIN PLUGS AND SOCKETS
plug chassis
socket
2pin p p
3pin 1ip 9p
5pin 180° 11p t0p
Spin 240° 13p 10p
1mm PLUGS AND SOCKETS
Suitable for low voltage circuits, Red & black.
Plugs: 6p each Sockets: 7p each.
4mm PLUGS AND SOCKETS
Available in blue, black, green, brown, red, white
and yellow. Plugs: 1i1p each Sockets: 12p each
PHONO PLUGS AND SOCKETS
Insulated plug in red or black e P
Screenedplug . . . . . . . 13p
Single socket . . 7p Double socket . _IOp

We now offer one of the widest ranges of components
at the most competitive prices in the UK. See catalogue
for full details. We welcome callers at our shop in College
Road, Bremley, from Mon — Sat, 9am — 6pm (8pm on
Weds. and Fridays). Special offers always available.

We also provide an express telephone order service.
Orders received before 5pm are shipped same day.
Contact our sales office now with your requirements.

TEL:01-464 2951/5770

Quantity discounts on any mix TTL, CMOS,
74LS and Linear circuits: 100+ 10%, 1000+
15%. Prices VAT inclusive. Please add 30p for
carriage. All prices valid to April 1980.
Official orders welcome.

mncu\uuo .

VIsA BARCLAYCARD

& ACCESS WELCOME.

Mail orders to: STEVENSON (Dept RE)

76 College Road, Bromley, Kent BR11DE.

15/, \LAT.

ALL PRICES INCLUDE 15




£4.50

..£3.00
lues and voltages

..£2.00

100 Wirewound Resistors
C90 Cassette Tape 62p°

100 Resistors 1W .
Well mixed va

100 Electrolytics.........

SEMICUNUUCTUR_S Full spec. by Mullard etc Many others in stock

AC126/128/176
ACY20

ACY29"
AD16}1/2 match pr. BSp
ADZ12 £4.
'AF124/6/7 28p
AF139 23p
AF178/80/81 35p
AF239 35p
ASY27/73 35p
AU110/11 2,50
BC107/8/9 + ﬂB/C 8p
BC147/8/9 + A/B/C 8p
BC157/8/9 + A/B/C 8
8C1718/173 p

20p

BCY70/1/2

BCZ11

801'13

BD11 36p
BD116(BRC11GT) £1 15
BD130Y £1.50
‘BD131/2/3 40p
BD135/6/7/8/9 35p

BD137/138 match pr 82p, |

B8D140/142 36p
BD201/2/3/4 92p
8D232/3/4/5/8 56p

B8DX77 £1.15
BD437/438

BFW57/58
8FX12/29/30
BFX84/88.89
BFY50/51
BFY90
BR101
BRY39/56
BSV64

BSV79/80 F.ET.s

BSV81 Mosfet
BSX20/21/78
BSYAQ
BSY95A

£1.00

2N1613
2N2401
21p 2N2412
23p 2N2483
20p §N§904/5/6/7/7A

18p:

§7p | 2N3055 R.CA.
34p | 2N3133/4062
29p | 2N3553

368p | 2N4037

90p | 2N5484 FET
2N5956

16p 2SA141/2/360

30p | ,25B135/6/457
'40250(2N3054)

14p

OTHER DIODES '
1N916

"1N4009

1N4148

8A145

Centerce P
BZYG1/BA148/OA81 12p

'B8B103/110 Varicap 24p

88113 Triple Varlcap43p
BA182 15p
0A5/7/10 17p

,BZY88 up to 43 volt’ 10p
BZX61 11 volt 17p
AA133 10p
BZY96C 10V 34p
BZY95C 33V or 15V.34p

BU204 +Mount Kit£1.86
£2.28

CATALOGUE

‘BF/115/167/173
BF178/9
BF180/1/2/3/4/5
BF 194/5/6/7
BF194A, 195C
BF200 258 324
BF262/3
'BF336/274
‘BFS28 Dual Mosfet£1TK
8FT61 40p’

BC178A/8 1798 14p
BC182//1_84C/LC 11p
Be18e” =
BC212 13p
BC213L/2148/238 13p°
BC327/8 337/8 10p
BC547/8+A/8/C 13p
B8C556/7/7B/8/9 11p
BCX32/36 15p
BCY31 90p
BCY40 66p

Volt
1.600
140,
100
110
400
100
100 B40C 3200

RECTIFIERS

18p
2 38. 11 x B ins illustrated
sheets, listing approx.
5,250 items. photo
printed on day requested.
from constantly updated
masters, to ensure latest
stock position, 78p (re-
fundable with orders} pius
269 s.a.e. or label. 38p
TRANSFORMERS 33m x 33mm green
Ferromag C core. Screens 95- | £1.13p
105-115-125-200-220-240v ’ﬁfﬁrimmer: Post

BU208
CV7042 (0C41/44
ASY63)
GET111/E112
OC45{ME2)
ON222
Rzooea/zmoa
TIP30
TIS43 (2N2646)
uA7805 y
ZT1486 A5
ZTX300/341, '
2N393 TMA393)
2N456A
2N706A
2N918
2N929
2N987
2N1484
2N1507/2219

OPTO ELECTRONICS

RS Irravin high tempera-
ture wire, 19/0.16, minus
56° to 105°C, 600V
3A, white, black or red.
Half trade pricq at 54p
10M coil.

PVC QUALITY TAPE
Lasso 10m x 15mm grey

.. £2.50

100 Resistors up to $W£1.00

100 Resistors 2-5W ...

.. £3.00

BFW10/11 FET
BFW30

BRIDGE RECTIFIERS
8YX10
0SH01-200
Ex Equip
EC433
Texas
1.R.

P
46p
£1.15

3
o

stamp
16p
19p
23p

input output 17v 1A x_

P 4024y 1.0aac20v | type 3-30pF
1mA. [hese current ratings 10-80pF
can be safely exceeded DOV 30- 140pF

50%. £5. 00 —

Cassette Dynamic Micro- ] GARRARD

phone with switch and win: | GCS23T Crystal Stereo

plug £1.80 Cartridge £1.20
Telephone Pickup. sucket Mono (Stereo compatible}
with lead and 3.5 plug.70p Ceramic or crystal £1.

Voit THYRISTORS

.40 BTX18-200 .
400 BTX18-300 .

100 1% & 2% Resistors£3.50
=]

100 Capacitors ...........

1RO D=
Mg

W
o

!

N plug or through connector 65p each N

It - Diodes Photo transistor
Wo BPX29
OCP71

BPX40
BPX42
BPY10

. 57p
. 92p
. 92p-
(VOLTIAC) . LED's
BPY68 2iRed X3 £
1208 125" Red 500

BPY69 . 92p
: 14p 500 BT
BPY77 16 0
ere end neons ‘9p P _%80
800

TNC .plug or

. 92p
. 75p

£12.50

68 6p
6/800 8p
1250 8p
1.500 21p
100 9p
400 10p
1.250 16p
30 .15p
300 25p

M1

:1N4005/6
*1N4007/BYX94
BY103

SR100

-SR400
REC53A

LT102
‘BYX22-200
iBYX38-300R
BYX38-600
BYX38-900
BYX38-1200
BYX49-300R
‘BYX49-600
\BYX49-900
BYX49-1200
BYX48-300R
BYX48-600
BYX48-900
‘BYX48-1200R 6
BYX72-150R
BYX72-300R
BYX72-500R
BYX42-300
1N5401
1N5402
MR856
BYX42-900
BYX42-1200
BYX46-300R*
BYX46-400R*
BYX46-500R*
BYX46-600*
BYX20-200
BYX52-300
BYX52-1200
RAS310AF*

, power supp-

Green
8TW92 600RM
BTX95-800R Pulse Modulated

PHOTO SILICON CONTROLLED SV\‘/:I;I'CI;

300 48p
600 52p iPl(GG PNPN 10 amp . . .

900 60p | ,3-
1200 66p | "
300 35p
600 42p
900 47p
1200 60p
300 47p
600  80p
900  70p
1200 92p
150 42p
300 52p
500 65p
300 36p
100 16p
200 18p
600  24p,
900 92p'
1,200 £1o7
300 £1.19'
400 £1.76
500 £2.00
600 £2.30
200  72p°
300 £2.06
1,200 £2.90
1260 48p

red 7 segment’ "LED. 14.
D.1.L. 0-9+D.P. display 1.9v
19m/a segment,

anode
RS 0.6in. green
Minitron 0.3in 3015F
filament

BLOCK CONDENSER |
800 volt 87p,
250 volt 54p
400 volt 85p

TV KNOB l
Dark grey plastic for recessed shaft
(quaner inch) with free shaft ex!ensnon ‘

GRATED CIRCUITS
“TBA920 TCA270 £2.20°
TAA700 £2.40 .
TBA/&_OOA, £1.24
741/7490/7473 28p
uA702/LM3900  53p

708 40p
.74107/74122 38p
'SN76228N’ £2.03
SN76131/75110 _£1.55
SN76013N/ND  "£1.40
TAD100 AMRF  £1.22
CA3001 R.F. Amp £1.58

2

CA3132 2.
74151/74154 50p
CD4069 24p
TAA300 1 wt AmpE1; 15
TAAS 1 G
TAA263774LS1 92 70p
AUGUST | i, o

7400/73401 16p°

7402/4/10/20/30 160

OFFERS 7414/74132N 64p

7438/7474/7432 _ 27p_

AY5-8300 SE £¥§°
5 for £2.60 S

7483/74520
7493/CD40‘|3 P

ON222 (Superior 3LV 2/20V reg 11 19

matched BF181)

NN R = e = o e g
oo™ ooo

CQY118 LED.
Infra red transmitter
One fifth of trade

£1.16
=)

CHASSIS SOCKETS
Car Aerial 11p. Coax 8p. 5 pin 180°
11p. 5 or 6 pin 240° din 8p. speaker
din switched 13p, 3.5 mm switched
7p. stereo §” jack enclosed 20p

R.S. Battery Holder for
4 x HP/SP 11 ......

McMurdo PP108 B way edge plug 1ip
Mul!icore Solder }kg. 16 or 18 or 20

Mullard +12-0-12V 1A,4A stabilized, regulated

ly.
27V 5A Double section bobbin transformer

New unmarked, or marked
ample lead ex new equipment
ACY17-20 10p | TiC44 28p
ASZ20 10p | 2G240 £1.17

1.25 ASzZ21 35p | 2G302 6ép

*Avalanche type

B8C186

13p

2G401 8p

heques require
Foreign currency

-6 weeks to clear.
50 ohm BNC ' through connector or round or flanged chassis socket.

Volt TRIACS

"900 BTX94-900
25 1200 BTX49-1200

Diode Characteristic, Equiv., and

Subsmutlon Book
.Transistor equnva|ems and
substitution Book 1
Chrome Car Radio facia .
Rubber Car Radio gasket
DLI Pal Delayline

82p

38p Book 2 52p
..... 28p

Relav Socket miniature 2PCO
28 pin d.i.l. socket low profile . . .
Colour EHT Tray 3000/3500

‘Nylon self-locking, 34’
‘1.5, 10. 22 or 750 &

tie clips
" choke

0-30, or 0-15, black pvc, 360°
dlal sitver digits, self adhesive

adiall ) SN

Mullard Semiconductor, Vaive &

.Component Data Book 1976-78

“Lrs/9 4p

. 60p

2N711 28p
2N2926 8p
2N598/9 8p
2N1091 10p
2N1302 10p
1N1807 £1.17
Germ. diode 2p
2N3055 .
Motorola 36p
GET120 (AC128
in 17 sq. heat
sink 22p-
GET872 15p
253230 _34p,
TI1S43 25p¢

BCY30-3¢  24p
BCY70/1/2  10p
BY126/7 sp
HG1005 12p
HG5009 4p .
HG5079 ap

M3 12p
OA81 4p
0A47 ap
0A200-2 4p
0oc23 27p

0C200.5 . 24
'C106 THY 3_3{,"

MINIATURE EDGE METERS
100uA fs.d. scaled 0.5. 12V llluminated
blue perspex from,_‘35mm x 14mm £3.45

200uA level meter, clear front.

10 x 18mm £1.20

10 for £1.00
68V 10 watt zener
diodes 5 for £1.50
Vero Card handies

10 for 60p
1mfd. 350V non-
polar 10 for £1.00
YG150-S534 bead
thermistors

10 for £1.60
YF020 Disc Therm-
istors 10 for £1.00
3-pole (} inch) jack
plug with 4ft. {ead

3 for £1.00
62 ohm } watt resis-
tors 2,000 for £6.00

LM1303N
810

}TBA5500/743112 2 £1. 80
ZN414 - £1 )
NDLES
Rigid light blue nylon 6}
with secret fitting screws 11p

Ba!lmg Lee white plashc ]
surface coax outlet box40p

© Choke formers

Miniature Axial Lead Ferrite
5 for 13p,

RS 10 Turn pot 1% 250
500 £k 1K 1.70

Copper coated board
18" x 2}" 4

Geared Knob 8-1 ratio.
13" diam., black 93p

KLIPPON 25A 440v
TERMINAL BLOCKS
Professional leaf spring
‘clamp, twln wnh clip-over

11p
Btrip of 4 A0A 440v: 16p

NO MORE.TO ADD — Prices INCLUDE
UK VAT and Post/Packing

ALL ENQUIRIES, ETC., MUST BE ACCOMPANIED
BY A STAMPED ADDRESSED ENVELOPE

"RADIO AND ELECTRONICS CONSTRUCTOR

VAT & POST PAID

MINIMUM ORDER £3 OTHERWISE ADD"50%
FOR SMALL ORDER HANDLING COSTS (UNDER °
£1.00 TOTAL ALSO INCLUDE 10p S.A.E.}

8 days from a Tuesday banking to ensure clearance: export —

UK — Postal Orders for same day service.
banker’'s draft {sterling) same day service.
money orders etc. can lose value and take 4

250 Q 50 watt + Resistor 40p.




PAY A VISIT — THOUSANDS MORE ITEMS BELOW WHOLESALE PRICE.
CAILERS PAY LESS ON MANY ITEMS AS PRICES INCLUDE POSTAGE.
PRICES INCLUDE VAT AND ADDITIONAL DISCOUNT IN LIEU OF GUARANTEE.
GOODS SENT AT CUSTOMERS RISKS UNLESS SUFFICIENT ADDED FOR
REGISTRATION OR COMPENSATION FEE POST.

TRADE
COMPONENTS

RECEIVED DURING AUGUST.

OFFERS CORRECT AT 19/7/79 APPLICABLE TO ORDERS

’

JAP 4 gang min. sealed tuning condensers =~ 40p |

VALVE BASES

Printed circuit B76G 7p .
Chassis B7-B7G 11p
Shrouded Chassis B7G-BSA. 13p.
B12A tube. ChaSSIS B9A 13p

Speaker 6" x 4 5 ohm ideal for car radio £1 567
43" diam. 30 Q . 7 .
27 diam. 32 or 802

TAG STRIP —6 way 5p
8 way 10p Single 2p

£y

5 x 50pF or 1000 +
300pF trimmers 35p

“lock
65p

‘Car type panel
and key

9V 4A
£4.00
Aluminium Knobs
tor 4 shaft. Approx.
4" x ¥ with indicator
Pack of 5 95p

Transformer

24 mm 15p.
ABS, ribbed inside 5mm centres for P.C.B.,

black 97p; 109 x 185 x 60mm black £1.52.

x 24" x 1§" £1.65; 33" x 24" x 1}" £1.30.

for mains operation. Ex equipment £4.50.

BOXES — Grey poiystyrené 61 x 112 x 31mm, top secured by 4
setf tapping screws 57p clear perspex sliding I|d 46 x 39 x

brass corner inserts,

screw down lid, 50 x 100 x 25mm orange 85p: 80 x 150 x 50mm

DIECAST ALl superior heavy gauge with sealing gasket, approx 63"

VARIABLE CAMM PROGRAMMER 10, 12 or 15 pole 2 way,
50VAC motor — series with 1mfd, or 3k 10W or 15W pygmy bulb

| ELECTROLYTICS = Many others in. stock

63— 200- 300- 450-
Up to 10V 25V 50V 75V 100V 250V 350 V 500V

MFD
10 6p 7p 7p 10p 13p 15p 26p 32p
25 6p 7p 7p 10p 13p 18p 32p 37p ,
50 6p 7p 7p 12p 16p 23p 32p 37p
100 7p 8p, 13p 15p 24p 26p. —- —
250 12p 13p 15p 22p 36p .— £1.10£1.30
500 73p 15p 22p 30p 55p - £1.48 £1 60
1000 16p 27p 50p 60p - £1.05 -
2000 28p 47p 55p 93p £1.20 — E ™

- As total values are too numerous to list, use this
price guide to work out your actual requirements
B8/20, 10/20, 12/20. 22/50, 47/25. Tub. Tant 24p
‘each 16-32/275V, 100/150V, 100-100/275V.
40p 50-50/385V, 2+2/200V non polar, 32-32-50/
1300V, 20-20-20/350V 0.1+0.1/500V AC 80p’
200V, 100-200-60/300V £1.30 100-300-100-
"16/300V £1. 85

RS 100 0-100 micro amp null indicator
fpprok- 20 bl x4

1ND|CATUH§

“Standard Lever Key Switch D.P.DT locking
plus D.P.D.T. and S.P.S.T. Heavy Duty non:
latching 82p

AUDIO LEAD§

3 pln din to open end, 1}yd, twin screened. 45p.
5'pin din 180° to 2-phono 70p
3 pole jack plug‘ to tag ends, 4ft 45p

COMPUTER & AUDIO BOARDS/ASSEMBLIES
VARYING CONTENTS INCLUDE ZENER, GOLD BOND,
SILICON, GERMANIUM, LOW AND HIGH POWER TRAN-
SISTORS AND DIODES, H! STAB RESISTORS, CAPACI-
TORS, ELECTROLYTICS, TRIMPOTS, POT CORES,

CHOKES, INTEGRATED CIRCUITS, ETC.
3ib for £2.30 7lb for £4.30

3" Tape Spools
1" Terry Clips

“5p
5p

1k  horizontal preset |

twith knob 10 for 40p

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

CAPACITOR GUIDE — maximum 500V

Up to .01 ceramic 44p. Up to .01 poly 6p
.013 up to .1 poly etc. 7p. .12 up to .68 poly’
etc. 8p. Silver mica up to 360pF 10p, then to
2 200pF_1__3g_,_tb£n to 01 mfd 21p.

:4/16 25/250 AC (GOOV/DC)
5/150, 10/150, 40/150 50p.
. Many others and high voltage in stock.

3/600 1 5p

, 2, 5 or 10 with total limit switch {2 x D.L.L.

Digital courit’unit. Counts i steps of 1

£1.10
£3.25

<

SONNENSCHEIN/POWERSONIC DRI-FIT RE-r,
CHARGEABLE SEALED GEL (Lead Antlmonu
BATTERY, 6V 1 amp.hr. (3} x 2" x §") £3.70.

4
SWITCHES RESISTORS ]
Pole Way Type §-3-% watt . 13p |
1 2 Slide 15p:; 1 watt 3p
6 2 Slide o 24p © Up to 16w wiwound 10p
2 1 Rotary Mains 28p | 1 or 2% 4 times price
2 Alternating Micro with roller 30p-{ Cinch 8 way std 0.15
2 < Miniature Slide 20p | pitch ed .
2 1 Toggle vl - 42pi! gsp UL connectorA
) 1 2 Sub-Min Toggle IBp F—— o
2 Alternating 2A Mains Push (-} hole) 43p l‘Rs/Al REL:YIS aecy| A/
T Alternating Slide 15p 18 SOTadr:e co’: z',r\\lormally]
S.PST. 10 amp 240v. white rocker switch’ 60p,
with neon. 1" square flush panel fitting 60p;’| ;i‘;, d_p_.°° heSsl d‘g}’
1 pole 2 way 10 amp oblong clip in ‘mains L?OOO 1113y Min
rocker appliance switch . . ... 38p i“c'gdmzz(;"c”' =
Standard thunib-wheel switch 0-9 in 1248N e P" —
oTS
.or B, C.D., or Comp. 1242 also 2p co..£1.20 Wirewound 38p

Log. or Lin., carbon rotary
or slide. Single 30p With
switch 40p Dusl 45p

2 Dual switch 55p 1.5m

Edgetype 10 for 40p

Skeleton Presets
Slider, horizontal or verti-
cal standard or submin 8p

6 amp. hr. (41" x 27 x 37) £7.60
Ex-equipment, little used.

CONNECTOR STRIP
Belling Lee L1469, 4 way polythene. 9p each ‘

' 1} glass fuses 250 m/a or 3 amp (box of 12) 20p
Bulgin 5mm Jack plug and switched socket (pair) 40p |

11p

Reed Switch 28mm, body length

THERMISTORS
and V.D.R’'s
C€z1/2/6/11/14, KR22,
"KT150, VA1005/8/8/
1010/1033/4/7/8/9 1040/
1053/5 /1066/7/
1074/6/7 / 1.082/6/
1091/6/7/8 / 1100/3/8/
8602. Rod with spot

blue/tawn/green.
€299DDP120 / 218/ 224 /

12 Volt Solenoid.  40p | 3357/ 340 / 350 /2/%522 .

: A N Z
{ ENM Ltd. cased 7-digit counter 24 x 1§ x 14" {;?%8 E? < All 22p
approx. 12V d.c. (48 a.c.) or mains  £1.10| E23 glass bead 85p
— - —1 YG150-5534 bead, KB13,
Auto charger for 12v Nicads, ex-new 1 E299 DHP230, 116-121
oqliipment £6 26 401 (TH7. VA1104, OD10)

“35p. R53 Glass £1.20

[Miniature 0 to BmA d.c. meter approx "
RS Yellow Wander Plug Box of 12 .
18 SWG multicore solder

'SAPHIRE STYLII.
rard to get types. My mix £2.

diameter

£1.25
y 40p
3‘}p foot

15 different; dua| and smgle ‘point, currem and

BRIAN J. REED

161 ST. JOHNS HILL, BATTERSEA, LONDON SW11 1TQ

Open 10 a.m.
Terms: Payment with order

SEPTEMBER, 1979

Il 7 p.m. Tuesday to Saturday. VAT receipts on request.
Telephone:

101-223 5016

o ]
Aluminium circuit tape, $ x 36 yards—self
adhesive. For window alarms, circuits, etc. 95p

TV MAINS DROPPERS

5 assorted multiple units for..........oman 75p
100pF alr-spaced tuning capacitor............. £1.30 _
‘53" x 21" Speaker, ex-equipment 3 ohm 65p.
2 Arhp Suppressmn CHOKB .oauercceeciiiire i 10p
3 x2% x‘-‘.} BT 5 for 35p
4 x s x 1 PRECRINE, 10 for 15p

PVC or metal clip on MES bulb Holder 5 for 30p

VALVE RETAINER CLIP, adjustable 5 for 16p
Sub-miniature Transistor Transformer,  36p
Valve type output transformer v 90p
POT CORES with adjuster

LA2508-LA2519 43p per pair
‘16 Watt Power Amp Module

35v_1A power required, giving 16 watt
RMSumoSQ £3.45

REGU LATED TAPE MOTOR

Grundig 6V approx., 3" x 14", inc. shock abso'rbi'ng.

carrier; or Jap 9V, 13" diam. £1.05
3.5mm metal stereo plug 30p
Fane 8 ohm 3" sq. neavy duty communications
speaker _ __£1.60
RS neg. ‘volt regulator 103, 306-099 (equw
MPC900) 10A, 100 watt 4-30 volt. Adjustable

RELAY 6 amp changeover. Mainé coil
200pA F.S.D. level Meter 1§ x 13"

0K. Capacity 6V

‘DEAC rechargeable NICAD 45
450 m.a.h. at 10 hour rate. Ex-new equipment

- short circuit rotectn. Normally £12.60+: £6.66

relay and delay unit. UNUSED.

BCD), reed relay remote output. Mains power supply,
Displays on 2 Minitron. 7 segments sold separate:ly.'

£5.60

£416

timer-

30-minute
multi-vartable

Crouzet
programmer,

E

ACOS DUST JOCKEY
Automatic record cleaner

Mail Order

“Makaswitch” 1p 10-way wafer 15p}
‘Wood cased 8-12v buzzer £2.60
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McMurdo 4 or B way plug anu,

"2.5A . thermo-couple
and meter 24" square £3.86"

l

£7.80

contacts

£1.30
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socket ex-equipment 50p




7400 10p 7432 20p 7482  75p 74126 38p 74155 4S5p 74181 130p

7403 10p 7438  20p 7485 60, 74131 g0p 74160 S5Bp 74185 100p
7404 12p 7440 12p 7486 zs: 74132 asp 74161 S58p 74188 320p
7405 t2p. 7441  asp 7489 130p 74135 wop 74162 S55p 74190 70p
7406 25p 7442 40p 7490  25p 74136 80p 74163 BBp 74191 70p
7407 25p 7443  &0p 7491 40p 74137 90p 74164 60p 74192 60p
7408 12p 7444  60p 7492  35p 74138 100p 74185 80p 74193 s0p
7409 12p 7445 8S5p 7493  30p 74141 s0p 74166 78p 74194 8Gp

80p
7411 18p 7437  50p 7495 42: 74143 270p 74170 100p 74196 80p
7412 15p 7448 S0p 7496  asp 74144 270p 74173 80p 74187 S80p
7413 25p 7450 12p 7437 120p 74145 8Sp 74174 80p 74198 100p
7414 4Bp 7481 12p 74100 80p 74147 100p 74175 80p 74199 100p
7416  2S5p 74583  12p 74104 40p 74148 90p 74176 50p 74293

7417 2Bp 7454  12p 74105 40p 74150 66p 74177 80p 741500 18p
7420 12p 7460 12p 74107 25p 74151 asp 74178 7%p 77:62151.2 L0

7 7470 74153 48, 74179 120p 2
783 155 7312 2ob 74108 '3m  7aise j0n 74180 wop  razs Mw
‘;27§ 2rp 7473 28p 74118 Fsp ;:Zg g ;::gg :;: 7530 i2p
2703
7% e oaje e 1420 see TSRV se - 74125 38p
M380 SN76013ND TBA700 18
Ayga‘s'ﬁé”‘..o, IEM:mm :g: 128p TBA720Q 232:
CA3038  70p LM382 20p SN76023N 110p TBA760Q 200p
CA3046 80p LM391 180p SN78023ND TBABOO 30p
CA3080 225p LM555 28p 125p T8A810  100p
CAJ065  200p LM709C  40p SN76033N 180p TBAS20  100p
CA3076 280p LM710705 80p SN76227N 180p TBA920Q 280p
CA3080  78p LM7100IL  88p SN /6228N 180p TCA270Q 220p
CA3084 250p LM723705 40p SN7BBEON 78p 1CA270S 220p
CA3085 88p LM7230IL  40p TAA300  100p TCA780  300p
CA3086  80p LM733  120p TAA350  190p TCA4S00A 480p
CA3088 190p LM741 20p TAA550 I5p TDAI008  380p
CA3089 18 LmM748 40p TAAS70  220p TOA1034 4BOp
CA3090AQ 360p LM1303N  100p TAAGE1B 140p TOA2002 300p
CA3123E 130p LM1468  100p TAA700  350p TOA2020 300p
CA3130 100p 1M3080  7Bp TAA790  350p TLOBA 120p
CA3140 80p LM3800 BSp TADIOO  180p XR320 280p
LF366 80p LM3903N  68p JAD110  130p XR2206  aBOp
LF357 80p MC1310FP 140p TB&120S @O0p XR2207  4BOp
IM211H  280p MC1312P 180p TBA120T  88p XR2208  800¢
LM300TRS 170p MC1314P 190p TEA480Q 200p XR2216  880p
G d it pe  mumoag onle 52
Our new catalogue lists a whole range of metal R ] MMs31a 3s0p Teas0 2000 s 5%
i ' 308705 10| MM 280
cases 10 house all your projects. And we've got {30801 1008 NES26K 150 TBASEOC _250p XR4739 1505
. . . LM309K  $00p NES55 28p TBASMAW" zgr;:‘lgg ;oo;;
circuit boards, accessories, module systems, and Ln3ioros 150 e W op o0p
plastic boxes — everything you need to give N £ S e mrerer 1o AR 18T 620 40 v LR
. : SN760D3N 150p T e s
your equipment the quality you demand. Send SN76013N 110p AL PREY WU PORT AR B8T
25p to cover post and packing, and the cata- ;
'
T. POWELL
VERO ELECTRONICS LTD. RETAIL DEPT. HlGHBaogYSngRﬁLJE%SL%%%%N N 1
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR o ek B .
Telephone Chandlers Ford (04215) 2956 ) ALL PRICES INCLUDE POST AND V.A.T.

HIRST a0 srit est

We have been producing our famous Electronics
Components Catalogue for over 20 years. During that
time we've learned a lot, not only in the art of catalogue
production but, even more important, in the art of building
a business that really serves the needs of the electronics
constructor. Little wonder that we have a reputation
second to none for our catalogue — and for the service
that backs it up.

You can experience both for yourself. Just send £1.25,
and a catalogue will be on its way by return of post.

Ploease write your Name and Address in block cspitais
NAME

ADDRESS
About 2,500 items clearly listed and indexed
Profusely illustrated throughout

128 A-4 size pages, bound in full-colour cover
Bargain List of unrepeatable offers included free
Catalogue contains details of simple Credit Scheme
Price includes packing and postage :

HOME RADIU (Components) LTD.. Dept. RC l
234-240 Llondon Road. Mitcham. Surrey CR4 3HD |
Regd. No. 912966, London

8 RADIO AND ELECTRONICS CONSTRUCTOR




Te:knuwledgev for sale.

s of the svstem:

s 5 l” IFE] it “ Precisian construction &
DIY Hi-Fi will never seem the desipn of afl parts

same again. A‘mlnl s Mark 1] Time trequenay displin
tuner system is electrically & D ¢ Suate of the arl pertormanee

visually superior to all others.
Some options available, but
the illustrated version with
reference series modules:
£149.00 + £18.62 VAT

With Hyperfi Series modules
€185.00 + £23.12

with Tacilities tor updates.
asing modular plug in
Sysfems.

Deviatton level calibrator
tor recording

“ Al ustial tuner features
ALL TUNER KITS £3 carriage

Q"’I

Digital Dorchester All Band Broadcast Tuner: LW/MW/SW/SW/SW/FM stereo LW,/ MW/IEM LCD Digital Frequeney Display - July PW feature
A multiband superhet tuner, constructed using a single IC for RF/IF processing.- but with Update your old radio, or build this into a new design. Y
all features you would expect of designs of far greater complexity. The FM section uses a Or use it as a servicing aid - this low power unit with
three section (air gang) tuned FET tunerhead. with ceramic IF filters and interstation mute; | LCD display reads direct frequency in kHz/MHz, or
AM employs a double balanced mixer input stage, with mechanica! IF filters - plus a BFO with usuat AM/FM IF offsets for received frequency.
and MOSFET product detector for CW/SSB reception. Styled in a matching unit to the Low power LCD means no RFI - 15:20mA at 9v aven
Mark 11l FM only tuner, employing the same degree of care in mechanical design to enable with the divide by 100 prescalar. FM resclution is 1
easy construction. MW/LW reception via a ferrite rod antenna. 100kH2z, AM 1kHz. Sensitivities better than 10mV S et
Electronics only (PCB and all components thereon) £33.00 + £4.12 VAT Complete kit £19.80 +*£1.56 VAT. Built and tested version £24.00 +*£1.92 VAT =
Complete with digital frequency readout/clock-timer hardware £99.00 + £12.37 VAT Various other DFM systems described in our catalogue part 2 - including a one chip
Complete with MA1023 clock/timer module with dial scale £66.00 + £8.25 VAT solution to providing digital display of FRG7 kHz dial, combined with clock/timers etc.
Hardware packages zre available separately if you wish to house your own designs in &
professional case structure, Please deduct the cost of electronics from complete prices.
PW SANDBANKS P METAL LOCATOR | Radio and Audio Modules : The biggest range/ best specs: | COMPONENTS for Radio and Audio ICs, HMOS etc.
Maintaining our professional approach to | EF5801/3/4 6 stage varicap tunerheads with LO teed and various The list is too long to attempt here, but AMBIT specializes in ail types of
home constructor kits, we offer the pulse levels of sophistication. New 5804 include pin AGC foop ‘on semiconducter for radio reception, including devices operating from DC to
induction ‘Sandbanks’. Now with inject- board’. 5801:£17.45+£2.18vat - 5803:£19.75+£2 47vat 5GHz. New low cost SBL1 diode ring mixers {equiv case MD108 etc) -first
ion molded casing for greatly improved 5804:£24.95 +£3.18vat. Frequencies in 40-180MHz on appcn. with HMOS fets, now with a PCB for DC amplifier, and offset sense and
enviromental sealing. £37.00+ *£2.96vat. | EF5402 4 stage varicap with TDA1062, compound FE T/Bipolar protection relay for speakers. See catalogue and updates for most info, pse
VHE MONITOR RX WITH PLESSEY IC input stage, low noise, balanced mixer, pin agc, osc output. A send an SAE for information on anything you cannot find in catalogues.
4/9 channel version of the PW design ~orthy successor to the 5400. £10.75+£1.34vat Radio 1Cs cost+vat Stereo ICs cost+vat AF power ICs cost+vat
: The 5402 is available centred op.a wide range of frequencies from CA3089E 1.94 24 MC1310P 1.50 19 LM380N 1.00 12
but using standard 3n1 OT crystals, and E f d
A i ing | 30MHz to 180MHz. Non standard units £14.75+£1.84 - 3 weeks. CA3189E 245 30 uA758 220 27 TBAB10AS 1.09 14
TOYO 8 pole crystal filter with matching 5 :
i 8319 4 stage varicap tunerhead from Larsholt using MOSFET | HA1137w 220 27 CA3090A 275 34 TDAZ2002 195 24
transformers. Coil sets from our standard
§ 4 200MH RF and mixer stages. New temperature compensated oscillator SN76660 078 9 HA1196 395 49 TBA820M 0.75 9
range to cover bands from 40 to z y 1
Complete module kit £31.25 +£3.90vat . for wide ranges of ambient temperature £13.45+£1.68vat TDA1090 3.35 42 HA11223 4.35 54  from the general list:
7252 Compl. Larsholt FM tuner less stereo decoder. £26.50+£3.31vat | TDA1083 1.95 24 KB4437 4.35 54 | Eps:all colours and
ETI ,' REMCON RADIO CONTBOL 7253 Stereo FM tunerset from Larsholt with FET head. {as 7252) TDA1220 140 17 KB2224 275 34 g, prices
A tried and tested RC system with a 1944378 Hyperfi stereo decoder. The very best. £19.95+£2.49vat SL6640 275 34  preamp ICs/switches  25J48/2SK134 HMOS
full set of supporting hardware from 3 | 911223 Pilot cancel stereo decoder, priced to make the MC1310 as MC3357 312 39 TpA1028 3.50 44 990 +£0.80 vat(Pair)
well known manufacturer. Please send obsolete as it now deserves to be.£12.50+f 1.56vat HA1197W 1.40 17 TDA1029 350 44  signal fets/transistors and
for details - and watch our ads for further | jnotec 1-A fully DC tuned and switched LW/MW/FM stereo tuner MC1496  1.25 15 TDA1074 4.14 52 TOKO COILS & FILTERS!
news of developments in RC products. to interface with synthesiser control etc.A first! Details O/ LM373/4 375 KB4438  2.22 28
OSTS: Remember all OSTS stocks are obtained from BS9000 approved sources - your o] =
assurance that all devices are very best first quality commercial types. Some LPSN & [n anuu [mos l[rnmurke
TTL is presently in great demand, so please check by phone before ordering . <Z( o 4001 :;z 65D | R ARED | e G800 series :g;(j ;gg ?',84 10
Iw 4060 - 115p [4527 | 157p | g b 2/08 t
. 4002 12 u v P \ 2 —
TiL:Standard AND LP SchotthY oo~ RS o o e 8 me 00l 8 o
3 « N A RECCE ol 4007 18p | 4066 53p 4529 | 141n | gg50P 275 8265 a2 ME KGBOU £220
LSN N’ LSN ‘N LSN N CLSN ‘LSN' N ao08 | 80p | 4067 | 400p |4530 | 90b [ Ggiop €2 o a2 | T Es0
7400 13 AT U PITRLATE  TTR L ST 12 Bl 2009 | s8p | 4068 | 25p |4531 | 141p | 6857 3 65 |MEMORIES _ | 00" witics
7401 13 | 207460 17 | 74128 74 {74188 275 24378 o g Ml 4010 sgp | 4069 200 14532 | 125p | GEma ooy 2102 €170 (¢ U4
7402 14 | 20 |7a63 124 (74132 73 | 7874190 115 | 92| 74379 130 el 2011 | 17p [4070 | 200 |3834 | 61dp |- o TEELTom12112 €340 |l o 0A
7403 14 | 20|7470 28 74133 | 29 [74191 74368 39 BBl <012 | 17p |4071 | 200 |4536 | 380 | BOBO 6.30 |5613 €754
7404 14 | 247472 28 74136 a0 74192 105 | 180 74330 a0 Rl 4013 | S5p 4072 1 20p | 4538 | 150p 8212 2.30 4027 €578
;432 18 | 26 (7473 32 | 38 |74138 . 6074193 106 | 180| 74393 140 El 4014 | 95p :g;g ;8” 2239 t10p
4 38 7474 27 | 38 | 74139 60 |74194 105 | 187 Y 2016 | 52 p 1| 141p
7407 38 7475 38 | a0 [7a141 56 74185 95 | 137] 74300 133 B2l 2017 | 80 f4076 | 90p |asa3 | 174y MISC. LSI/Scalars/DVMs :
7408 17 24 | 7478 37 38 | 74142 265 74196 99 | 110 74308 180 N 4018 80p | 4077 20p [ 4549 399p | |NESSS  30n  NELSE  78p  NESLHE 1805+
7409 17 24 |7478 38 | 74143 3312 74197 85 | 110| 74399 150 > 4019 60p | 4078 20p [ 4853 440p ||LM3809 72p  95HIUDC /320MH., 7801
7410 15 | 2a |7480 4B 74144 312 74198 150 | 74345 92 Pl 4020 | 93p |4081 200 4554-] 153p || 11€90DC /650MH, {14 00
7411 20 | 24 |7481 86 I 74145 66 | 97 |74199 160 74447 0 B 9( 4021 82p |4082 20p | 4556 770 |{1ICM721681P1 B decade TOMHz DFM/tumer with
7412 17 7482 69 74127 175 74247 90 | 74490 130 B 4022 90p | 4085 82p | 4557 | 386p direct LED drnive and all counter features £19.82
7413 30 7483A 110 [74148 109 ] 191 {74248 90 | 74668 110 (el 1023 17p | 4086 82p | 4858 117p |[1CM7217A1B1 4 decade programmabte cals €9 50
7414 51 7484 97 74150 93 74249 93 | 74670 e (ol 4022 76p | 4089 | 150p 4559 | 388p |[ICM7207 clack pulse genecator IC £4 95
7415 24 | 7485 104 99 174151 64 84 (74251 90 802 4025 17p }4093 50p | 4560 ' 218p | [ICM7208 7 decade countvrihsplay dovier €14 95
7416 30 7486 | 40 1 724153 64 54 |74253 105 |[VOLTAGE /PSU Rl 4026 180p 4094 190p | 4561 65p | [ICM7106CP LCD DVM IC (3': chguh £9 55
7417 30 7489 205 74154 96 74257 108 |REGULATORS g 4027 550 | 4096 | 105p |4562 | 530p [|!CM7106CPK LCD DVM KIT £24 80
7420 16 | 24 |7490 33 | 90 {74155 54 | 110 [74258 153 |7800 P Pl 4028 720 14097 | 272p | 4566 | 159 |[ICM7107CP LED DVM IC £9 55
7421 2 | 24 |74917 @6 |1xo 74156 80 | 110 [74259 450 |/800senes 95p Pl 4029 | 100p [4098 | 110p (4568 | 281p ICM7107CPK LED DVM KIT €206%
7422 24 | 24 |7492 38 | 78 (74157 67 | 55 )74260 B all oGl Irll 4030 | S58p |3099 | 122p [4569 [ 303p | |SPBE29 divide Ly 100,200MH/ scalwm £4 20
7423 27 7493 32 | 99 [74158 60 | 74261 o3 [78Mseries  o0p PR 4031 | 250p |4160 | 90p |4572 | 25u | |MSL2318 dwsde by 100 to 176MH/ i
7426 27 7494 78 74159 210 74266 e lmz%o pack) YWl 2032 | 100p [4161 | S90p 4580 | 600n fwidi by 10 10 45MH/ nis £4 20
7426 36 | 27 |74954 65 | 99 [74160 82 | 130 {74273 124 ;gkfm’;g“ﬁgv Rzl 4033 | 145p 4162 | 90p [4581 | 319» | [P EASE REMEMBER TO ADD 8% VAT
7427 27 | 29 |7496 58 |120 [74163 92 | 78 }74275 312 |79MGT2 D Sl 2034 | 2000 [4163 | 90p 14582 | 164n }TO ITEMS LISTED UNDER OSTS
7428 35 | 32 |7497 185 14162 92 [ 130 {74278 52 12¢ 1750, RSl 4035 | 120p {4174 | 104p 4583 | 8ap
7430 17 | 2a |74100 119" | /4163 92 | 78 74283 120 {723¢ -6sp Pl 4036 | 250p 14175 | 95, 4584 | 63p
7432 25 | 2474704 63 74164 104 | 130 | 74290 a0 INVESS0A 730 (U 4037 | 100p {4194 | 95 |4585 | 100p
7433 40 | 3274105 62 74165 108 74293 g5 |L200 1950 Ragll 4038 | 105p {4501 | 23
7437 40 24 §74107 32 a8 | /14166 74295 120 IMAINS FILTERS I3 .:E 4039 | 250p |4502 | 91 lInEnnsmm COnsutke op'o7 seg displdys
7438 33 | 24174109 63 | I8 [/416/ 20 74298 100 1amp 1EC  4.83 [l 4040 83p :ggg g!‘?v 5 .
7440 17 | 2474110 54 | sq | /4168 74324 157 x 4041 90p » | BIMOS LMu2aN W I
7481 14 74101 68 14169 200] [ a0 jorjoamp iEC 583 FOEd Loar | sy [4507 | S5e | camaoe  ma | MIIN  con 0.43" High Efficiency HP:
7442 70 | 99f74112 38 | 74170 230 | 200 | 24326 247 [All 8S approved Il 4043 | 85p 4508 | 248 | cA3130T  gOp| LM34BN - 18Gy 5082 /€50 )
7443 115 74113 38 | 714172 625 | 14327 Sl HEao: 4044 | 80p |4510 | 99 |ca3taoe LM300N 60y | 50B2 7653 1l CC
7444 112 74114 s [7a1/3 170 14352 100 [Requests for th = 8 4045 | 150p | 4511 | 1490 | CA3140T 72| TOOHC w05 Gap [ DUB2 7660 yeltow CAL 50
7446 94 74116 198 1av7a 87 [ 120 {74353 b e s PRl 5046 | 1300 4512 | 980 | CayigoE 90w | 709PC i Gy | 5082 /663 yuttow CC
7446 94 74118 83 14175 BT |10 {4362 ne um:sua.n ::.. 4047 99p | 4513 | 206p [ CAZ1G0T 99y | 210HC 1ok Gop | LOB2 /670
2447 82 | BY|s4.19 1Y 24116 /5 74365 49 [booked tordus NERS 4048 | 600 | 4514 4 2600 15, s 710PC il b9y | 9032 76/3
;::g 56 33 ;::;? 1 125, ;4177 78 74366 49 |omreh smeeiatoty S g :gg(s) ggo :g:g 3gg3 TMIGTAR 67 mg\: ; ﬁfgn 0.3 Standaru HP
i3 4180  H5 74 P twa6Go 5082 7730
7450 17 74122 46 | 57 {74181 165 | 350 ,4:::2; | :g :;t;‘:sz':ag::‘.‘w ,‘Ew 4051 65p | 4517 | 382 tmg&'{:“ 1‘501". JA1CN Bl 270 .‘1082 17740 lml(.C '}1479
7451 12 [ 24174123 a8 | 13 [/a12 60 | 14317 : ("l 4052 | 65p 9518 | 1030 " racn 100
7453 17 1a12a 137 | 74183 210 {74374 | 7pjendsopto reerve WPl 4053 | 65p | 4519 | 6lp | [WIOER b 7aBCN 3o 0.5" Fawchild
7au8 17 | zafrarve a8 |oaaliama AN 1 o s (i ) M a0se | 1200 4520 | 109 [ LVM31BH 2790 nes3iT  12cs | ENDSOO ni CC Vo0
s R a0s5 | 135 § 4521 | 23cp | UM3BN 2240 nNgg3in 105, | FNDSO7 nxt CA 1504

Current news: Work continues apace on our HMOS PA kit, and by the time 1his is published - we expect to be about to launch the product in a style that matches the Mark ili system.
The unit uses separate transformers and power supphies, and ncludes @ DC offset sensing circuit combined with slow switch-on using a relay. We introduce the HyperFi FM IF with this
xlvert - and a separate leaflel is available on request with an SAE. All new pricelist revision also available with an SAE. The Mullaicl DC controtied tone/volume ani switch 1Cs with a ‘more
“han HiFi' specification are in stock at last together with reams of data (over 50 pages now). Also, RC enthusiasts will be interested to learn that we are supplying parts for various kits now.

Terms: CWO please. Account facilities for commercial customers OA. Postage 25p per order. Minimum credit invoice for account customers £10.00. Please follow instructions on
VAT, which is usually shown as a separate amount. Qverseas customers welcome - please allow for postage etc according to desired shipping method. Access facilities for credit purchases.
Catalogues: Ambit. Part 1 45p. Part 2 50p 90p pair. TOKOQ Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service cescribed in pricelisi supplements.

Hours/phone: We are open from 9am -7pm for phone calls. Callers from 10am to 7pm. Admunistrative enquires 9am to 4.30pm please (not Saturdays) Saturday service 10am to 6pm.

AMBIT catalogues are guaranteed to contain the most up-to-date and best informed comment on

® modern developments and advances in the field of radio and audio. There is no competétive

q mbl t publication that even approaches the broad range of parts/information on modern techniques.
Internationol 2 GreshamRoond, Brentwood, Essex.
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DO YOUR PROJECTS LACK THE
PROFESSIONAL

LOOK?

IF SO, 1

TRY OUR HB RANGE

Instrument cases to give any project a professional look.

Model
AlL1
AL2
AL3
AL4
AL5
ALB
AL7

DO L PW
oL pPpWOWN

The four separate top, bottom and end panels are made
of black p.v.c. coated steel. Front panel and top and bot-
tom trim are satin anodised aluminium for a neat finish:,
back panel is in plain aluminium. The whole case, in-
cluding screws, comes in a flat package and may be

assembled in-minutes.

ALUMINIUM BOXES

Aluminium box with lid and screws.

Length Width Height Price

1 52p
1% 62p
2 72p
2 81p
3 94p
2 £1.27
3 £1.43

(Dimensions in inches)

INSTRUMENT CASES

BC Range consists of black P.V.C.
coated steel top cover with bevelled
front edge, u-shaped aluminium chassis
and two fixing screws.

th Hei Pri
DIMENSIONS IN INCHES e MR SIS
Model Width Depth Height Price
AL B BC2 6 4 3, £1.7a4
6 3 £4.87 BC3 8 53 2} £1.99
HB2 9 6 4} £5.27 BC4 10 64 3 £2.60
HB3 9 6 6 £5.63 (Di . in inches) L
:gg }% 8 2* £5.98 imensions in tnches,
8 £6.80
HB6 12 8 6 £7.26
ELECTROLYTICS TANTALUM BEAD CAPACITORS Single sided, copper clad, printed circuit
Axial Radial .22;35v 8p 10/16v 8p board. i% x g} :rice: ; gp
: 0: P
1/25v ap  1/60v 4p 3/36v 6p 15/16v  8p Ak i
10/25v 4 10/60v 4 .47/35v 6 22/6.3v i .
e A==~ 1980 i e 62 4756 2 gg 25 Mixed Rubber GrommetsPrice 16p
:ggﬂgx gp igﬁgv gp . 16mm screw-on cab. feet. Set of four
] v ica’
2207250 7p  100/3bv op Price: 5p
330/25 8p  220/18v 8p 14mm square self adhesive feet. Set of
470/8.3v 8 220/83 8 eyt -
470116y 8p  330/26v 8h TTL four Price: 15p
1 18v 16p 470/6.3v 8p 7401 8p 7438 26p 74107 16p Din Plugs 5 pin 180° Price 10,
1500/25v 20p  470/18 8 . ; p
2200/10v 200  1000/26v 16p Loy’ g: Ly gg: Lot ig: Din Sockets 5 pin 180°. Standard metal
igggﬂgz ggg 1000/36v 20p ;wg 12', 32‘;3 22" ;215, 23” type Price: 10p
15000uF 10v CAN Price: 60p Ly o 7486 1ap Lytlys 35p Magnetic earpieces with 3.5mm plug
el nu GHENE | e swien ey
LINEAR (.C,s 7418 14p 7492 23p 74192 33p V\?e anc g% } :r!ce: Zp
A 4 g
LM741  18p SN76660N 75 Lyt Sk TasE Bl 74158 330 R a1
TAA350 £1.08 SN78013 £1.28 [ 77:‘99534353"9 G Tommgrem. U550 Spea'gerrice' 60p
TBA120A 50p SN76023N£1.20 y
. 125mm x 78m | hm Speaker
TBAS20 80p SN76033N£1.20 x 78mm, Oali B O e
T706.BPC SN76110N 78 .
~TBAB41 £1.00 SN76131N £1 ;0 MIXED PACKS OF COMPO_NENTS Latchswitch 2p 2w Price: 10p
B . (‘ligoPcE)Ilyefteert(_:apg. FP'rlce: 22.00 DPDT Slide Switches Price: 12p
ectrolytic Caps. rice: £3.00 .
TRANSISTORS Approx. 500 resistors. Price: £2.50 Green Phono Plugs Price: 6p
Bridge Rectifiers
AD161/2MP 60p BC183A 8p BF184 8p i
BC107 8p BC207B 10p BF195 8p w005 50v 1A Price: 25p
BC108A 8p BC212L 6p BF198 10p W04 400v 1A Price: 28p
BC148 6p BC213LB B Standard Rotary Potentiometers. Single with } inch whit o ol
BC149C '7;” BC308 18:', BFszos‘:) 113:,'; II'\V|0I'\ shaft. Values: 5k log, 10k Iog? 50k. Iog,‘and 25I0: Red L.E.D:s .2 inch Price: 8p
BC149S 8p BC338 8p BU208 90p 0g. Price: 19p each Ceramic Filters 6MHz, SEF 6.0MB
BC1718 8p BCB47 10p TIP32B 26p Standard Rotary Potentiometers, Dual with } inch metal Price: 20p
BC172B 7p BD183 70p 2N2906 10p shaft. Values: 25k log, 50k log, and 500k log. . Colour T.V. Crystals 4.433619MHz
BC182L8B 8p BF137 10p 2N3056 66 Price: 60p each Price:
¢ i 4mm Banana plugs Red and Black.  Price: 11p each PP3 Battery connectin leads I";(:'iece?%p
4mm Banana sockets Red and Black. Price: 12p each attery . g - op
DIODES 8 section Telescopic Aerial with swivel. 38 inches fully ex- 20mm chassis mounting fus; ihOIdeﬁrs
tended. Price: 60p rice: op
y Anti-surge fuses 20mm 2amp. Price: Bp DL500 Displ
g§¥ ggg ::g g: :iz ggg %g: g: 4 jnch long Heatsink. undrilted, black anodised. Price: 86p 5 i?’lch displgys SCmmon Cat:qde. 75
BZY 88C 7v6 6p BZY 79C 68v 5p Four buttoned pre-set control panel for vari-cap tuners. . plays 5 rice: p
BZX 83C 7v5  bp 1N914 3 Price 86p 1p 12w Rotary Switches Price: 40p
BZY 88C 8v2 5p 1N4148 2p
BZX 79C 9v1  5p 1N4150 2p
Sg ggg :g: f-;g :x.;oos ?,'; All prices include V.A.T, and post and packing. SQnd.for free pamphlet on all our instrument
0A91 3p cases, boxes and components. Discount on boxes and instrument cases only, as follows: Orders

HORIZONTAL SUB-MIN PRESETS
100 ohms, 1k, 10k, 470 ohms, 4k7,
22k, 47k. Price: 4p each

over £10 6%, over £20 10%, over £30 15%.

HARRISON BROS. P.O. Box. 565, Westcliff-on-Sea,
Essex. SSO 7LQ. Telephone: Southend-on-Sea (0702) 32338.
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MOTORS

1-5 to 6VDC Model Motors,
20p. Sub. Min. 'Big Inch”
Precision motors, 1I15VAC 3
rpm, 30p. 12VDC 5 Pole
Modle Mot-.rs 35p. 8 track
12vDC motors, new
£1.25. Cassette Motors
6VDC ex. equip., .65p.
Crouze geared motor,
116VAC 4 rpm new 95p.
Smiths clock motor, syn-
chronous 240VAC 1 rev
per hour £1.75.

All full spec. devices. 741 8
pin 6 for £1. No. 555
Timers 22p esach. TBASQO

bandwidth) 35p. LM380
80p. ZN414 Radio IC 75p.
LM3900 40p each. TIL305
alpha numerical displays
£2.50. Miniature LDR's
{same spec. as ORP12)
+30p.

BT ;
SEMICONDUCTORS

audio IC's 50p. 741S (wide |

PROJECT BOXES
Sturdy ABS black plastic
boxes with brass inserts and
lid. 75 x 56 x 35mm 53p.
95 x 71 x 35mm 62p. 115
x 95 x 37mm 72p.

VERO PQOTTING BOXES
49 x 71 x 24mm, available
in black or white with Ilid
and 4 screws 43p each.

VERO 'HAND HELD BOX’
White ABS, 24" x 3.7"
1 tapered, with screws 70p
‘| each,

MULTIMETERS
Big price reductions on
pocket size testers. Model
KRT100, 1,000 ohms per
volt, mirror scale, range
selector switch 1,000 volts
AC/DC, 100K resistance,
150mA DC current £4.95.
Model KRT101, same spec.
as the KRT100 but range
selection is via prod inser-
tion £3.75.

CONTINUITY TESTERS

Tubular with probe and
croc. fly lead €1.35, with
batts.

MORSE KEYS
‘Beginners practice key
£1.06. All metal fully adjus-
table type £2.75

MINIATURE LEVEL
METERS
1 Centre Zero 17 x 17mm
.75p. 2 (scaled 0-10) 28 x
25mm 75p. 3 Grundig 40 x
27mm £1.25,

TRANSFORMERS
All 240VAC Primary
(postage per transformer is
shown after price).
MINIATURE RANGE: 6-0-
6V 100mA, 9-0-9v 75mA
and 12-0-12V_ 50mA all
73p each (15p). 12-0-12V
100mA 90p (15p). 0-6V,
0-6V, 280mA £1.10 (20p).
0-4-6-9V 200mA these
have no mounting bracket,
65p (15p). 12V 500mA
95p (22p). 12v 2 amp
£2.75 (45p). 15-0-15V 3
amp Transformer at £2.50
(54p). 30-0-30V 1 amp
£2.75 (54p). 20-0-20V 2
amp £3.50 (54p). 0-12-
15-20-24-30V 2 amp
£4.50 (54p). 20V 2.5 amp
£2.20 (54p).

TRIAC/XENON PULSE
TRANSFORMERS
1:1 {(gpo style) 30p. 1:1
plus 1 sub. min. pcb moun-
ting type 60p each,

FETS/SCRS ETC

Union carbide N channel
FET similar to 2n3819 15p
each. 3N140 or BFW61
types 40p each. M203 dual
matched pair of single gate
mosfets in one can 40p.
2N5062 plastic {TO92) SCR
100V 800mA 18p each.
BX504 Opto isolators, 4
lead infra red led to
photocell 25p each.

DIODES
IN4OO1 10 for 35p.
INAOO4 10 for 45p.
IN40O7 10 for 50p. BY127
10 for 75p. IN914
(numbered) 100 for £2.50.
IN4148 (numbered) 100
for £2.25,

AEROSOL SERVICE
AIDS, SERVISOL
Switch Cleaner 226gm
60p. Freezer 226gm 66p.
Silicone Grease 226gm
68p. Foam Cleanser 370gm
55p. Plastic Seal 145gm
55p. Excel Polish 240gm
40p. Aero Klene 170gm
45p. Aero Duster 200gm

58p.

e

. No. 1. this has at least 11
1 C106 (50V 2.5A) plastic

MURATA MA401
40kHz Transducers. Rec/
Sender £3.50 pair.

ELECTRICAL ITEMS

MICROPHONES
ECM105 Condenser, Ompi
Directional, 600 ohms,
on/off switch £2.95,

. EM506 Condenser Cardiod,

Uni directional, 600 or 50K
onms 30-18Khz, -heavy
chromed copper case
£12.95. DYNAMIC Stick
mike, 5,000 ohms, on/off
switch, fitted with std. jack
£2.95. EM104 Sub.
miniature tie pin condenser
microphone, 1,000 ohms
imp., 50-16Khz., uses deaf
aid battery (supplied) £5.25
STANDARD CASSETTE
MIKES, 200 ohms, fitted
with 2,5/3.6mm jacks,
on/off switch £1.25,

DYNAMIC PA
MICROPHONES, suitable
for mobile use, hand held
with thumb switch, curly

lead, 50k imp. £3.40.

REPLACEMENT
CRYSTAL INSERTS
35mm diam. x 10mm deep

45p each

RIBBON CABLE
8 way single strand
miniature 22p per metre.

12 way Choc Blocks 2 amp
or 5 amp 18p per strip. 13
amp Rubber Extension
Sockets, white 38p each.
13 amp Plastic Fused

Plugs (foreign) 29p each.

PUSH BUTTON TV

TUNERS
UHF, not varicap, tran-
gistorised new £2.25
|y

TELEPHONE PICK UP
ColL

Sucker type with lead and
3.5mm plug 66p.

RELAYS
Clare Elliot sub. min. sealed
relav. 10 x 10mm 2 pole
C/0, 1,250 ohm coil, new
75p. Miniature encapsulated
reed relay U.1 matrix moun-
ting, single pole make,
operates on 12VDC 50p
each. Continental series,
sealed plastic case relays,
24VDC 3pole change over
5 amp contacts, new 65p.
Printed circuit Mtg., Reed
| relay, single make, 20mm x
. 5mm, 6-3VDC. coil, 33p
each. Metal Cased Reed
Relay, 50 x 45 x 17mm,

.reed inserts, operates on
| 12vDC 35p each. i

SURPLUS BOARDS

SCR’s, cne relay a unijunc-
tion transistor and tantalum
capacitors £1.95. No. 2 I|.F.
Boards, these are a com-
plete L.F. board assembly
made for car radios,
465Khz, full set of I.F.'s and
oscillator coils, trimmers
etc.. 40p each. No. 3 Lamn
flasher board, suitable for
low load 240VAC
applications, approx. 1 flash
per second but can be
varied via preset pot. 38p
each.

POWER SUPPLIES

SWITCHED TYPE, plugs in-
to 13 amp socket, has
3-4.5-6-7.5 and 9 voit
DC out at either 100 or
40 OmA. switchable £3.25,
HC244R STABILISED
SUPPLY, 3-6-7.5-9 volts
DC out at 400mA max.,
with on/off switch, polarity
reversing switch and
voltage selector switch. fully

TOOLS

SOLDER SUCKER, plunger
'type, high suction, teflon
nozzle, £5,25 (spare
nozzies 65p each).

Good Quality side cutters,
insulated handles, 5’
£1.45.

Good Quality snub nosed
pliers, insulated handles, 5"
£1.45,

Antex Model C 15 watt
soldering irons, 240VAC
£3.95.

Antex Model CX 17 watt
soldering
£3

.95,
Antex Model X25 25 watt
soldering irons, 240VAC
£3.95.
Antex ST3 iron stands, suits
all above models £1.65.
Antex heat shunts 12p
each. : &
Servisol Solder Mop 60p
each.
Neon Tester Screwdrivers
8" long 40p each.
Miyama IC test clips 16 pin
£1.75.

o

irons, 240VAC

SWITCHES
Sub. miniature tongles;
SPST (8 x 5 x 7mm) 50p.
DPDT 8 x 7 x 7mm 80p.
DPDT centre off 12 x 11 x
9mm 75p. PUSH
SWITCHES, 16 x 6mm, red
top. push to make 14p
each, push to break version
(black top) 16p each.
SLIDE SWITCHES, all
DPDT; 15 x 8 x 12mm 12p,
16x 11 x912p. 22 x 13 x
8mm 12p. 22 x 13 x 8mm
centre off 13p. Multipole
slider, double action 12
tags 29 x 9 x 11mm 24p.

regulated to supply
exact voltage from no load
to max. curfent £5.25,

has 4 heavy duty make,

Small F.M. Microphone

JUMPER TEST LEAD
SETS

leads with
various_coloured croc clips

10 pairs of

SPECIAL OFFER
SEMICONDUCTORS
Plastic voltage regulators, 1
amp all now reduced
price, 7805, 7812, 7315,
7824 all 75p each, 7905,
7912, 7915, 7924 all 99p
each. 2N3055
1.000 volt 2 amp wire-
ended bridge rectifiers, 37p.

in-

36p..

Transmitter Tuneable 88-
95 mHz, max. range 50
‘mtrs (outdoors). Uses
2 HP7 batteries. £4.75.

llow consumption only

‘| plastic case, 50mm diam. x

TERMS:
Cash with Order (Official
Orders welcomed from
colleges etc). 30p postage
please unless otherwise
shown. VAT inclusive.

TOSHIBA LEDS
TLG113 0.2” Green 13p.
TLG115 0.2” Green dif-
fused lens 14p. TLG1070
0.2 Green Flat top 14p.
TLR120 0.2" Clear 17p. |
MAN3A min. (3MM) 7 seg-
ment LED displays Comm.
anode 40p.

BUZZERS

MINIATURE SOLID STATE
BUZZERS, 33x 17 x 15mm
white plastic case, output at
three feet 70db (approx),

15mA, four voltage types
available, 6-9-12 or
'24VDC. 86p each. LOUD/|
12vDC BUZZER, Cream

30mm high 60p. GPO
OPEN TYPE BUZZER, ad-
justable, works §-12VDC
25p each. SIRENS 125mm
diameter gold coloured
horn, high pitched wailing

MICRO SWITCHES
Standard button operated
28 x 25 x 8mm make or
break, new 15p each.
Roller operated version of
the latter, New 19p each.
Light action micro, 3 amp
make or break 35 x 20 x
7mm, 12p each. Cherry
plunger operatea Micro, £
normally open, 2 normally
closed, plunger 20mm long
(40 x 30 x 18mm) 25p
each.

ROCKER SWITCHES
2 amp SPST, single nut
mounting, various colours
(red, green, white, blue,
yellow, black) 19p each.
250VAC 6amp rocker (all
white) 21 x 15 x- 13mm
17p each,

TAPE HEADS
Mono cassette £1.80.
Stereo cassette £3.40.
Standard 8 track stereo
£1.75. BSR MNI330 i
track 50p. BSR SRP9UL ;
track £1.95, TD10 tape
h2ad assembly — 2 heads
both } track R/P with built

stereo motors with pulley
55p.

Car radio RF/IF and audio
preamp boards 2 tran-
sistors, LM382 IC trimmers
IF's etc., no info’ 85p each.

heads only 75p each.

Car radio boards, complete
with 6 transistors, IF's
choke etc., these are new
but no info available 75p
each.

¢ . note of varying frequency. |

each end (20 clips) 90p per | 723 14 pin regulators | g7 0 o illustrated ‘ In erase, mounted on
set. 40p each. lists. 12VDC £7.96. bracket £1.20.

New arrivals, 12 volt car 8 track stereo playback P R O G R E s s Iv E

RADIO
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SELF BINDER

for “Radio & Electronics Constructor”

The “CORDEX" Patent Self-Binding Case will keep
your issues in mint condition. Copies can be.
inserted 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.
They are attached to strong RUSTLESS Springs under ten-
sion, 'and the method adopted ensures PERMANENT
RESILIENCE of the Cords. Any slack that may develop is im-
mediately compensated for and the Cords will always re-
main taut and strong. It is impossible to overstretch the
springs, as a safety check device is fitted to each.

PRICE £1.95 incudingvar.pap.a0p

Available only from:—

Data Publications Ltd. 57 Maida Vale, London W9 1SN

Elecironics.
Make a job of it....

Enrol in the BNR & E School and you'll have an entertaining
and facinating hobby. Stick with it and the opportunities

and the big money await you, if qualified, in every field of
Electronics today. We offer the finest home study training

for all subjects in radio, television, etc., especially for the
CITY AND GUILDS EXAMS (Technicians’ Certificates); the
Grad. Brit. | .E.R. Exam; the RADIO AMATEUR'S LICENCE;

P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc. Become a

élso courses in Television; Transistors; Radar; Computers; °

ervo-mechanisms; Mathematics and Practical Transistor R d A

"Radio course with equipment. We have OVER 20 YEARS’ a lo mateur‘

experience in teaching radio subjects and an unbroken . :

rBecord of exam successes. We are the only privately run Learn how to become a radio-amateur In
ritish home study College specialising in etectronics . i j

subjects only. Fullest details will be gladly sent without co.ntact with th? whole world. We g_'ve

skilled preparation for the G.P.O. licence.

any obligation.
REL'9/79

Brochure without obligation to:

British National Radio & Electronic School |
.0. Box , Jersey, Channel Islands.

NAME : I
ADDRESS . .

: X Block caps please
rrp— e g—————— ey X § N N N N
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[APEL POWER GUPPLIES

AL.212 P

¥

I
- e e
¢ /
. 255 b AL 2t2.°F
2 1egvde . 2E R
ﬂ!#?QC'M'

o

oo

jaznd puwet SUPEY L

£14.75

INPUT VOLTAGE 220 V ac + 10% 50-60Hz
OUTPUT VOLTAGE RANGE 126 Vdc
OUTPUT CURRENT MAX 2,5 Amp
_LOAD REGULATION <0,3% 0+2,2 Amp
_RIPPLE & <5mV 22 Amp
_DIMENSIONS (mm) W140 x H90 x D140
WEIGHT 1,490 Ko,
AL.315P

£29.50

INPUT VOLTAGE 220 V ac & 10% 50-60 Hz

OUTPUT VOLTAGE RANGE 1,7+15V. de

LOAD REGULATION <0.2% 0<2.8 Amp

DIMENSIONS (mm) W140 x HI0 x D155

RIPPLE 3mV 2.8 Amp
WEIGHT 2,330 K,

AL330P

£46.50
INPUT VOLTAGE

220 V a¢ + 10% 50-60 Hz |

OUTPUT VOLTAGE RANGE 3,4+30V. dc
OUTPUT CURRENT RANGE MAX 3 Amp
_LOAD REGULATION < 5% 0-2.8 Amp
_RIPPLE 10mY 2,8 Amp
DIMENSIONS (mm) W270 x HI0 x D155
WEIGHT 4.250 Kg.

Distributed in the UK
and lreland by:

STOCKISTS

Alpha Sound Service,
50 Stuart Road, Waterloo, Liverpool L22 4QT.
England.

Anson Electronics,
1133 Hessle High Road, Hull, Engiand.

Amateur Radio Shop,
13 Chapel Hill, Huddersfield, HD1 3ED.
England.

Brent Electronics,
Seaview Street, Cleethorpes,
Lincolnghire, England:

J. Birkett,
26 The Strait, Lincoln, England.

Bradford Consultants Limited,
25 Regent Parade, Harrogate,
Yorkshire, England.

F. Brown & Co. Ltd,,
44/46 George 1V Bridge Street,
Edinburgh, Scotland.

N. R. Bardwell Limited,
Sellers Street, Sheffield, England.

Casey Brothers,
235 Boundary Road,
"Saint Helens,"
Lancashire, England.

Electronic Services Limited,
33 City Arcade, Coventry CU11 HX, England.

A. Fanthorpe Limited,
6 Hepworth Arcade, Silver Street,
Hull, England.

G. W. M. Radio,
Portland Road, Worthing, Sussex.

Leeds Amateur Radio,
27 Cookridge Street,
Leeds LS2 3AG, England.

Target Electric Limited
16 Cherry Lane, Bristol, England.

New Cross Radio,

6 Oldham Road, Manchester,
England.

Progressive Radio,

93 Dale Street, Liverpool L2 2JD.
England. ]

R. E. Pitt Electrical Services Limited,
60/684 Bath Buildings, Mont Pelier,
Bristol, England.

Peats Electronics,

Parnell Street, Dublin.

R. F. Potts,

68 Bobbington Lane, Derby, England.
Brian A. Pearson Limited,

66 Moncur Street, Glasgow, Scotland.

R M E Supplies Limited,

143 Stockwell Street, Glasgow, Scotland.
Stephan James Limited,

Warrington Road, Leigh, Lancashire.

Stewarts Radio,
4 Chance Street, Blackpool, England.

The Radio Shop,

16 Cherry Lane, Bristol BS 3NG,

England.

Q. C. Trading,

i St. Micheals Terrace, Woodgreen M22 4FT,
Engiand.

AT’S \WHOLESALE [TD,

STABILIZED POWER SUPPLIES WITH ELECTRONIC SHORT CIRCUIT PROTECTION

AL.1P5

£78.00

INPUT VOLTAGE 220 + 10% 50 Hz
OUTPUT VOLTAGE RANGE 1+15V.dc
OUTPUT CURRENT MAX 5 Amp
LOAD REGULATION < 0,1% 0-45 Amp
RIPPLE < 2mV 4,5 Amp
DIMENSIONS (mm) W210 x H155 x D250
WEIGHT 5,100 Kg.

AL.212 PS

£18.00
INPUT VOLTAGE 220 V ac + 10% 50-60Hz
OUTPUT VOLTAGE RANGE 126 V dc
QUTPUT CURRENT MAX 2,5 Amp
LOAD REGULATION <0,3% 0-2,2 Amp
| RIPPLE <5mV 2.2 Amp
DIMENSIONS (mmm) W140 x H30 x D140
WEIGHT 1.490 Kg.
AMPEROMETER
AL.315 P2

220 V ac + 10% 50-60 Hz

INPUT VOLTAGE

+ 1,7 + 15V dc

OUTPUT VOLTAGE RANGE

OUTPUT CURRENT RANGE MAX 3 Amp

LOAD REGULATION < 0,2% 0-2,8 Amp
RIPPLE < 3mV 2.8 Amp
DIMENSIONS (mm} W270 x H90 x D155
WEIGHT 4,140 Kg.

Stan Willets Limited,
37 High Street, West Bromwich.

M/S Waltons,
‘55a Worchester Street,
Wolverhampton WV2 4LL, England.

Chapel Lane, Parnell St,Dublin,Ireland.

PHONE 741746-740678-722845. TELEX 31787,
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A.M. NOISE

BLANKER

By John Baker

How to remove
interfering noise
spikes in a.m.
radio receivers.

Although a.m. noise blanker circuits are only
rarely encountered and may possibly be complete-
ly new to many readers, they have been in use in
high quality communications receivers for many
years now. Conventionally, this type of circuit con-
sists of an analogue gate fitted into the i.f. amplifier
chain, and the gate breaks the signal path during a
noise pulse. The signal to trigger the circuit is either
obtained from a point in the i.f. circuitry ahead of
the gate, or is produced by a separate and com-
paratively simple wideband receiver unit.

It can be quite difficult to fit a blanker of this
type into a receiver which is under construction,
and it will often be virtually impossible to fit one
into a ready-built receiver. A slightly different ap-
proach has therefore been tried by the author and
it works quite well in practice. It consists of placing
the gate between the detector output and the a.f.
amplifier input, the blanker trigger signal being ex-
tracted from the i.f. input to tﬁe detector. Adding
the blanker to most receivers should be a
reasonably straightforward operation, but it should
only be undertaken by experienced constructors
who fully understand what they are doing. It
should not be undertaken by beginners.

Results obtained by the author have been very
acceptable, and the blanker is certainly far
superior to the more usual noise limiter type of cir-
cuit. The blanker is not only suitable for use in
communications equipment but can be used with
any normal solid-state a.m. superhet where noise
pulses are a problem. The main proviso is that the
intermediate frequency fed to the receiver detector
should be in the range of some 455 to 470 kHz. For
reasons which are explained later, the blanker can-
not he used with c.w. or s.s.b. receivers having
highly selective i.f. amplifiers. :

BLOCK DIAGRAM

The basic arrangement of the system is outlined
in the block diagram of Fig.1. The a.f. input, which
14

4Buffer Detector =< Monostable

IE_|F
in™ | trap
AF. Low pass | . AF
i titer [~ { Gate out

Fig. 1. Block diagram illustrating the mode of
operation of the noise blanker

is taken off after the receiver detector, is passed via
a buffer amplifier to an active low pass filter cir-
cuit. This filter has a turnover frequency of about
15kHz and does not therefore have any very
noticeable effect on the audio signal. However, in
company with the r.f. filtering components in the
receiver detector circuit it slows up the rise of any
noise spikes on the audio signal and provides a
small delaying effect. This gives the next stage, the
gate, time to cut off the signal before the noise pulse
reaches a significnt amplitude. The audio output
from the gate is returned to the receiver a.l.
amplifier by way of another buffer am lifier.

he i.f. trigger signal, extracted from the receiver
i.f. output before the detector, is first taken to an
i.f. trap which rejects the main if. signal. This is
necessary as it would otherwise be possible for the
normal input signal to be of sufficient amplitude to
continuously operate the gate and blank the audio
signal. Noise spikes will produce frequencies at the
i.f output which are well away from the in-
termediate frequency and which will not be block-
ed by the i.f. trap. After the if. trap is a buffer
amplifier, which feeds a detector stage. At the start
of a noise spike the detector produces an output

RADIO AND ELECTRONICS CONSTRUCTOR




signal of suitable form to trigger the monostable
multivibrator which follows it, whereupon the mul-

tivibrator gives an output pulse of a pre-
determined length. The gate is opened whilst the
pulse is present, so that the a.f. signal is blanked for
the pulse duration. The monostable pulse length is set
to about 10mS or so, and this was found to be ade-
quate to deal with any noise spike that was en-
countered.

It is, of course, essential that the monostable be
triggered very quickly by the noise spike and that
the circuit should act extremely quickly once
triggered. The speed is achieved because the noise
input pulse will contain strong components at quite
high frequencies, giving therefore a fast rise time.
The buffer amplifier, detector and monostable
multivibrator have very fast operating speeds,
allowing the noise spike to be blanked at an early
instant.

FULL CIRCUIT

Fig.2. shows the complete circuit of the a.m.
noise blanker. As will be apparent, the circuit is
based on the KB4423 i.c., which is the only active
device in the circuit. The KB4423 is actually in-
tended for f.m. noise blanker applications, but it
can be readily adapted for other uses such as the
present one.

The audio input signal is coupled to the buffer
amplifier inside the i.c. via d.c. blocking capacitor
Ci11, with R1 and R2 providing bias for the i.c.
amplifier. The resistive elements of the low pass
filter are R3 and R4, and the capacitive elements
are C3 and C4. Pin 3 is the input of a unity gain
amplifier and_it is biased from the output of the
buffer amplifier by R3 and R4. C3 functions as a
bootstrap capacitor, and the overall result is an ac-
tive filter having a roll-off of 12dB per octave.

The signal is internally coupled to the analogue

+
4
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1 25
ZR, A
= = L
=R I
= 10 T B == =
|
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| |
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gate, with the series combination of R7 and C7 con-
nected to its output. These are voltage sustain com-
ponents and their purpose is to maintain the output
voltage of the gate at whatever level it happened to

have when the gate cut off the a.f. signal. They pre-
vent the gate from itself generating an output signal

of any significant proportion due to the blanking
action.

Supply pos. I.F. in

+ under

A buffered audio output signal is available at pin
6, and is extracted by way of d.c. blocking
capacitor C6. There is unity gain (plus or minus
1dB) between the audio input and output of the i.c.,
and input signals more than 1.5 voits r.m.s. can be
handled without serious distortion being in-
troduced.

The i.f. input signal is coupled to its input buffer

o |

Supply negq.

2lg”

6 BA clear

T 6BA clear

Fig. 3. The blanker circuit is assembled on a small printed circuit board. This is reproduced ac-
tual size here
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stage through d.c. blocking capatitor C10 and the
i.f. trap, the latter being shown as L1. The
capacitor in parallel with the coil is an integral
component supplied with the coil unit and the two
form a parallel rejector tuned circuit which can be
tuned to any intermediate frequency in the normal
455kHz to 470 kHz range. R10 and R11 bias the i.f.
buffer amplifier.

C8 and R8 are part of the detector circuit and, to
some extent, control its sensitivity. C5, R5 and R6
are also part of the detector stage, and in an f.m.
noise blanker apFlication would be part of the noise
a.g.c. circuitry. In the a.m. application they are in
some respects superfluous, but they must be in-
cluded to give proper and stable operation.

C9 controls the monostable pulse length, with R9
functioning as a current limiting resistor. Normal-
ly, the monostable time constant would also be con-
trolled by a resistor connected between pin 11 and
the negative supply rail but since, in order to obtain
a sufficiently long monostable pulse, C9 is at about
its highest maximum practical value, it is
necessary in the present circuit to omit the resistor.

C1 and C2 are supply decoupling capacitors. The
circuit requires a nominal supply potential of
about 12 volts, but will operate satisfactorily over a
supply range of 8 to 18 volts. The supply voltage
must not exceed 18 volts under any circumstances,
whilst below 8 volts it is likely that the circuit will
cease to function correctly. The current consump-
tioln of the blanker is approximately 20mA at 12
volts.

The i.c. type KB4423 is available from Ambit
%ntelrlnational, as also is the coil assembly specified

or L1.

CONSTRUCTION AND USE

The blanker is assembled on a printed circuit
board having the dimensions shown in Fig.3, where
it is reproduced actual size. The preparation and
drilling of this board follows normal practice. It
should be noted that the holes for the mounting
lugs of L1 need to be drilled somewhat larger than
the remaining component holes. For greatest ac-
curacy, the holes for the pins and lugs of this com-
ponent may be marked out with the aid of the coil

assembly itself. The connection to the negative
lead of C1 is made via the two mounting lugs of the
coil assembly.

Fig.4 (a) shows a typical a.m. detector circuit,
whilst Fig.4 (b) illustrates the method of connec-
ting the blanker into this circuit. The added load
resistor has the same value as the volume control in
the receiver, which now takes the a.f. output from
the blanker circuit. It would be possible to simply

. insert the blanker between the slider of the volume

control and the following a.f. amplifier, but this
would mean that the blanker output was always
given the full a.f. amplification of which the
receiver is capable. The arrangement shown in
Fig.4 (a) and (b) gives the better performance.

Provided that the voltage is within the requisite
limits, the blanker may take its power from the
receiver supply rails. It will work with negative or
positive earth systems, but in the case of the latter
it will be necessary to reverse the polarities of C6
and Cl11.

It should be possible to fit the unit into non-
standard circuits since the i.f. take-off point does
not appear to be critical. Good results are given, for
instance, by taking the i.f. input from the collector
of the last i.f. amplifier transistor, and it was even
found that just satisfactory results were given by
taking the input from the collector of the first i.f. am-
plifier. However, taking the input from the i.f. feed to
the receiver detector will in many instances be the
best approach as the secondary of the last i.f. trans-
former will either be untuned or, if tuned, will have a
tap for the detector. Adding the blanker will then
have the least detuning effect on the receiver i.f.
amplifier.

The blanker will almost certainly not work with
a highly selective c.w. or s.s.b. receiver. The
problem here is that the high-Q elements of the i.f.
filter tend to increase the duration of noise pulses
by a considerable amount. Also, to obtain a wide-
band i.f. input it is necessary to couple the blank.er
into the i.f. amplifier at some point ahead of the i.f.
filter; this can be very difficult with most sets of
this type since the high-Q filter appears at the out-
put of the mixer transistor. _

It will probably be found at first that spurious

Resistors

(All 1 watt 5%)
R1 68kn
R2 120kn
R3 4.7ka
R4 4.7ka
R5 15ka
R6 1ka
R7 4.7k o
R8 1ko
R9 3900
R10 91ka
R11 22kq

Inductor

Ambit)

COMPONENTS

L1 coil assembly type YMCS2A740AAE (Toko-

Capacitors
C1 100pF electrolytic, 25V. Wkg.
C2 0.1uF type C280
C3 0.01x.F type C280
C4 1,500pF ceramic plate
C5 0.221.F type C280u
C6 10pF electrolytic, 16V. Wkg.
C7 0.22uF type C280
C8 0.01xF type C280
C9 0.47uF type C280
C10 100pF ceramic plate
C11 10uF eléctrolytic, 16V. Wkg

Integrated Circuit
IC1 KB4423 (see text)

Miscellaneous
Materials for printed circuit board
Wire, etc.
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Detector

diode
id

i
I|| +IY
Last H Last
IFT 1 IFT
Il
it

LF.

filter
cap. T

AMAAA ]

> ——— AFout
Volume
control

Diode
detector

14 LF.in
+IC
AF.in Noise AF. out
E —
blanker
L.F. L < Load <
; = Volume <
filter = ki T
s ] = resistor control =

(a)

(b)

Fig. 4(a). Typical a.m. detector circuit. In some recejvers the diode may be connected with op-
posite polarity and there may be a further i.f. filter capacitor and resistor between the diode and
the volume control, but these factors do not alter the method of connecting the noise blanker

circuit

{b). The volume control is replaced by a fixed resistor of the same value, and the noise blanker
a.f. input is taken from this resistor. The a.f. output of the blanker couples to the receiver
volume control

and continuous operation of the blanker occurs on
reasonably strong signals. This is due to the main
i.f. signal breaking through the i.f. trap, and by ad-
Justing the core of L1 it should be possible to com-
pletely clear up the problem.

The blanker will not, of course, produce a perfect
output signal from an input containing noise
spikes. But it will give a considerable improvement

since the short gaps in the signal will be barely
audible whereas the noise spikes can be very trying
on the operator’s ears, particularly when using
headphones. Also, the blanker can only suppress
noise pulses picked up in the r.f. and i.f. stages of a
set. It obviously cannot deal with noise spikes
produced in the a.f. stages due to mains or power
supply wiring. |

THE SCIENTIFIC

SATELLITE

The European Space Agency’s Satellite, IUE,
has been used recently by a team of European
astronomers, to observe a Supernova. Supernovae
represent the final explosive stage in the life of cer-
tain stars. These phenomena are very rare and are
only observed about once every 30 years in our
galaxy. Although several are known to occur every
year in the universe, most are barely visible
because they lie in distant galaxies.

By Arthur C. Gee
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I.U.E. observes

a Supernova

The supernova currently under observation was
discovered by an American amateur astronomer on
the 19th April last. Its existence was confirmed two.
days later by Dr. Franco Ciatti of Asiago Obser-
vatory, near Vicenza in Italy. It is the brightest

.supernova observed from the earth since.1971.

Observations with the IUE satellite were started
immediately at the European..Space Agency’s
tracking station at Villafranca near Madrid, where
Dr. Nino Panagia of the Radio Astronomy
Laboratory, Bologna, began analysis of the data.

Prelimina.ri' results of the analysis, show absorp-
tion of the uitraviolet emission of the supernova,
characteristic of the interstellar gas in our galaxy
and that of the supernova. In addition, the data
showed rapid changes in the supernova as the dis-
rupted star expands and cools. At the same time,
the expansion itself is giving rise to modification of
spectral featurés, which is also characteristic of
stars which are exploding. The flexible mode of
operation of the scientific satellite IUE, was a key
factor in enabling this unexpected event to be
promptly observed and shows the advantages of
this mode, which is based on that used at conven-
tional optical observatories on the ground.

The Scientific Satellite IUE is a joint project of
the European Space Agency, the United g{ingdom
Science Research Council and NASA. It contains a
telescope of 45cm diameter aperture and spec-
troscopes for ultraviolet astronomical spectro-
graphy. IUE stands for International Ultraviolet
Explorer, and this satellite is part of a programme
undertaken by the agencies mentioned above to
provide an orbital ultraviolet observatory which
when placed in geosynchronous orbit can be used
by observers at a ground station in much the same
way as if it were a ground-based observatory. The
scientific aims of this project are to obtain a wider
knowledge of the stellar atmosphere and inter-
planetary medium and of celestial objects’in other
galaxies in general.

The IUE satellite is an octagonal structure, built
by NASA, with a telescope 1.30 metres long
protruding from the top. The payload comprises
the telescope, which has an aperture of 45cm and
an echelle spectroscope. Two detector cameras
record the stellar spectrum, the images then being
transmitted to the earth by a camera linked with
the spectrograph.

The European Space Agency’s contribution to
the programme consisted in the construction at
Villafranca, of one of the two ground stations used
for this project and the supply of the space craft’s
solar array. The other ground station is at the God-
dard Space Flight Centre and was built by NASA.
SEPTEMBER, 1979

The ESA ground station comprises an obser-
vatory, a computer centre and a tracking,
telemetry and telecommand complex. The com-
puter centre will, as well as processing data,
prepare the necessary telecommand orders to
modify the satellite’s attitude, focus on a particular
star or galaxy and change spectrograph apertures,
etc. A 15 metre diameter parabolic dish antenna
receives telemetry signals in the S band. Telecom-
mand control is made via VHF.

The IUE satellite constitutes an observatory in
space which, by virtue of its method of exploita-
tion, will be open to astronomers worldwide.

The IUE satellite was successfully launched on
January 26th, 1978. The first observations with it
by an European team took place in the following
February, from the Villafranca station. They
enabled a star in our galaxy, viz, Capella, to be
located and observed for the first time in the com-
plete ultraviolet spectrum. According to the obser-
vatory, this bright star is surrounded, like our own
Sun, by a chromosphere where important chemico-
gaseous reactions take place.

The )atest accomplishment of this satellite in
observing the supernova mentioned above, is yet
another example of the value this sophisticated
project is proving to the ground-based astronomer
and shows what a valuable tool radio and electronic
techniques now enable him to construct. A far cry
from his earlier optical telescopes no doubt, but
none the less useful. L]
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- NEWS .

JENSEN TOOLKITS FROM TOOLRANGE

Jensen are world leaders in tool kit technology
and already supply electronics tool kits for most
US Aerospace and Electronics companies, as well
as the American Army, Navy and Air Force. Their
most popular kit shown here, the JTK 17 must be
the world’s top selling tool kit and is now available
in the UK through Toolrange Ltd., of Upton Road,
Reading. The J’%K 17 is the result of many years
experience and includes virtually every standard
tool required in the field for adjustment and repair
work. Designed for maintenance of electronic
equipment, communications, radar, computers
and office machines of all kinds, the JTK 17 is just
one of a large range of Jensen tool kits and cases
shortly to be available ex-stock from Toolrange.

PROGRAMME CUTS FOR BBC LOCAL RADIO

The Managing Director of BBC Radio, Aubrey
Singer, told Local Radio Managers and Chairmen
recently that the BBC was committed to the expan-
sion of the BBC Local Radio network as quickly as
possible within the financial resources available.

But in order to maintain and build on a high
quality BBC Local Radio service within the
finance likely to be available, he asked all the
Managers to reduce their broadcasting hours for an
eight month experimental period starting in
September. There will be no reduction in BBC
Local Radio programme budgets.

Explaining the reasons for this cut in output,
Aubrey Singer said: “I believe there is an oppor-

tunity to concentrate on making a first class job of
what we in the BBC do best in Local Radio. I think’

that BBC Radio as a whole with its network and
local components, will serve the listeners best in

consequence, because it won’t be spreading its
resources too thinly over too large an area.”

Aubrey Singer stressed his belief that BBC
Public Service Radio must have local services
saying:

“I believe that much of the future of modern
radio lies in exploiting and developing Radio’s
ability to be much more local, up to date and in-
teractive than any other medium can hope to be at
present, and I tzought that BBC Local Radio’s
achievement during the various weather and in-
dustrial upsets of this past winter was quite
magnificent. I believe that a Network Radio ser-
vice, without local roots, would risk becoming ex-
tinct as locally-based competition spreads and
grows in strength. However, I do think it is possible
to believe passionately in BBC Local Radio yet also
to believe that there are practical limits on how
much of it there can sensibly be.”

+

HMOS POWER AMPLIFIER

Ambit’s PA100 uses complementary MOSFET
output stages to achieve a uniquely fast and ac-
curate DC amplifier that is suited to servo and
audio amplification applications at power levels up
to 100 watts RMS.

The use of power MOSFETS enables far simpler
drive circuitry than with conventional bipolar
stages, whilst at the same time offering power
bandwidths up to 300kHz plus, and harmonic dis-
tortion of less than 0.01% in the audio range.

Power Mosfets also mean far greater reliability
through their inherent freedom from thermal
runaway and secondary breakdown, as well as be-
ing suitable to drive types of load that bipolar

amplifiers regard as potentially hazardous (ie

Further details may be obtained from Ambit
International Ltd., 2 Gresham Road, Brentwood,
Essex.
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COMMENT

WITH CHIPS?

The answer must be ‘yes’, for the manufacturer
who fails to exploit the potential of microprocessors
will do so at his peril. The advent of the ‘chip’ has
brought computer capability into the devices and
machines that are part of everyday life. It is only
twenti' years since the first integrated circuit was
developed and only six since the first
microprocessors appeared. Already it has
revolutionised established industries such as the
watch industry and created new ones, e.g. pocket
calculators, and is likely to transform current office
practice in a few years.

Inevitably, most chips are still absorbed by the
computer industry itself. Never the less, the con-

sumer and business product sectors are already us-

ing large quantities — particularly in entertain-
ment products, watches and calculators.

It is against this background that the Economist
Intelligence Unit has published its latest Special
Report — No. 67 Chips in the 1980s (£40) to cover,
specifically and in layman’s language, the applica-
tion of microelectronic technology to consumer and
business markets.

The report concludes that central to applications
in the 1980s will be single chip microcomputers,
that the faster chips are applied the more uses they
will generate, and futurist concepts will be a reality
in a decade whether in telephoning the oven or the
direct debiting of grocery bills from the super-
market checkout.

PRIVATE TV STATION IN THE
HIGHLANDS

At long last the villagers of Acharacle in western
Scotland are getting good pictures on their colour
TV sets. This 1s all due to the ingenuity and enter-
prise of a local butcher. BBC World Service
reported:

The trouble was that while the sweep of moun-
tains cut by deef) glens makes this part of Scotland
as beautiful to look at in reality as it appears on
postcards and chocolate boxes, it is a landscape
that is an almost impossible obstacle race for
television and radio transmission signals.

At this point the local butcher, Duggie Cameron,
decided to build an aerial himself that would pick
up the television signals from the Isle of Mull and
relay them to the TV sets of his fellow villagers. He
had no engineering training and had to teach
himself what he needed to know. He explained how
he adjusted his home-made, hill-top aerial to en-
sure that the village below got the best reception —
signals with his wife, and her sister at Acharacle,
were arranged so that if the transmitter was work-
ing correctly they waved to him with bright yellow
household dusters.

Duggie Cameron’s success has led the Home Of-
fice to grant to Acharacle’s community council a
licence to build and operate this, the first private
colour TV transmitter in Britain.

SEPTEMBER, 1974

SALES PROMOTING

Sound & Vision Communications of 23 Redan
Place, London W.2. have recently completed a ten
minute audio visual programme for Antiference
Limited of Aylesbury. The presentation uses
slide/tape techniques where standard 35mm slides
are projected in sequence onto a screen, in time
with a pre-recorded soundtrack.

Antiference Limited are using the programme to
project the Company’s corporate indentity and
product range, particularly in its overseas markets.
Indeed at its first showing in Kuwait last month, an
audience of well over one thousand people attended
and now Sound & Vision Communications have
transferred the presentation onto video cassette, in
order to exten(F the programmes usage to direct
selling situations.

“Return the lawnmower Fred. we've got something else to
borrow!”
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SUGGESTED CIRCUIT-

O

POLARITY
PROTECTION CIRCUIT

By G. A. French

A frequently unconsidered aspect
of battery operated -electronic
equipment is that it is in many cases
quite possible to cause damage to
components in the equipment if the
battery is accidentally connected
with incorrect polarity. There may,
for instance, be electrolytic
capacitors wired across the equip-
ment supply rails, and these can
become unserviceable if a reverse
voltage is applied to them for any
appreciable time. The same applies
to CMOS integrated circuits. A
further point is that semiconductor
circuits contain many p.n. junctions
which act as forward biased diodes
with a reversed supply potential,
resulting in the flow of unexpectedly
high currents. As was pointed out
by Smithy of “In Your Workshop” in
the last April issue, an innocuous
voltage regulator circuit comprising
a zener diode and an emitter fol-
lower resolves into two forward
biased silicon diodes in series when
the supply applied to the regulator
has reversed polarity!

Further, the risk of having a
battery connected with reverse
polarity, even if only momentarily,
can rise considerably when the
equipment concerned is to be
handled by unskitled persons. All
these factors fead to the desirability,
with equipment which can definitely
be damaged by a reverse supply
voltage, of incorporating a protec-
tion circuit. Such a circuit must be
reliable and also very simple.

A suitabte circuit for protecting
equipment drawing currents of up
to 90mA from battery supplies of 9
volts or less is discussed in this arti-
cle. It requires a minimum of com-
ponents and, for the 9 volt applica-
tion, has the minor disadvantage
that the transistor incorporated has

to be selected. With a 7.5 volt
22

battery supply, nearly all transistors
of the type spécified will be suitable,
whilst all transistors will be suitable
at lower battery supply voltages.

BASIC OPERATION"

The simplest method -of protec-
ting battery equipment from reverse
supply voltages is to insert a small
silicon rectifier in one of the supply
leads, as in Fig. 1. Here, the diode is
inserted in the negative input and it
is assumed that the on-off switch is
in the positive input. In practice, the
on-off switch may be in either one
or both of the supply input lines. It
does not matter how the on-off
switch is connected but it is
necessary for the transistor protec-
tion circuit, shortly to be described,
to be inserted after the on-off
switch.” The load, in Fig. 1,
represents the circuitry of the
protected equipment.

The series diode can be a
1N40O1 or similar, and it passes a
negligibly low leakage current when
the battery is incorrectly connected.
A disadvantage with the diode is
that it drops a forward voltage of
about 0.6 volt (rising to typically 0.8
volt at 90mA), thereby reducing the

On-Off
-
1 Load
==
T ld
L
Silicon
rectifier

Fig. 1. Protection against con-

necting a battery with incorrect

polarity to equipment can be

provided by simply connecting

a rectifier in series with one of
the supply lines

Load

Fig. 2. Using a transistor for

polarity protection. The voltage

drop across the transistor is

much lower than that across a
rectifier

voltage available for the load. Fot
many applications this voltage drop
may not be serious, but in others it
could restrict performance, par-
ticularly with low voltage equip-
ment, as the battery voltage falls
with age. In consequence, it is of
advantage to examine alternative
protection circuits if these give
smaller voltage drops and do not in-
troduce too many complications.

A protection circuit incorporating
a small n.p.n. silicon transistor
appears in Fig. 2. When the on-off
switch is closed a base bias current
flows into the transistor turring it
hard on. Itis an easy matter to find a
value for R which causes the
emitter-collector voltage of the tran-
sistor to be about 0.1 volit, or even
less, at the current drawn by the
load. If the transistor is a high gain
type the bias current flowing
through R can be a small fraction of
the load current, resulting in only a
slightly increased drain on the
battery.

In Fig. 3(a) the battery is con-
nected to the transistor circuit with
incorrect polarity and, at first sight,
the transistor appears to be func-
tioning quite adequately as a
protective device. Its emitter-base
junction is obviously reverse biased
and its collector couples via the load

RADIO AND ELECTRONICS CONSTRUCTOR
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— i

(a)

Current flow

(b)

! 1 2-4y| Load
i 6V 6V, +
-[+ E E l

Fig. 3. (a). Connecting a battery with incorrect polarity to the transistor circuit

{b). Under the polarity conditions resulting, the emitter-base junction functions as a zener
diode and the base-emitter junction as an ordinary diode. If the supply voltage is sufficiently

fc). Voltage situation which could exist with a wrongly connected 9 volt battery and a transistor
whose emitter-base zener voltage is 6 volts

to a negative supply. On the face of
it, the transistor should not allow
any current to pass.

But a silicon transistor does not
perform quite as obligingly as this.
The reverse biased emitter-base
junction now acts like a zener diode,
as illustrated in Fig. 3(b). As with a
zener diode it passes no current un-
til the voltage across it reaches the
zener level, whereupon it conducts
heavily. Also, with the polarity situa-
tion now given, the base-collector
junction becomes a forward biased
silicon diode. If the zener voltage
level has been reached, the tran-
sistor becomes a zener diode in
series with an ordinary diode and
current flows in the direction in-
dicated. (This current is' “conven-
tional current’”, assumed to flow
from positive to negative.)

Fig. 3(c) shows the situation
given when a 9 volt battery is
wrongly connected and the protec-
tion transistor has an emitter-base
zener voltage of 6 volts. This voltage
is dropped across the emitter-base
junction and a further 0.6 volt is
dropped across the base-collector
junction, allowing all of 2.4 volts to
be applied to the load with reverse
polarity. If the 9 volt battery were
new, with a terminal voltage of
around 9.6 volts, 3 volts would be
applied to the load.

ZENER VOLTAGES

It is obvious that, if the transistor
polarity protection circuit is to be of
use, the transistor must have an
emitter base zener voltage at least
equal to or greater than the nominal
battery voltage. A transistor with a
zener voltage of 9 volts will then
just cope with a 9 volt battery, even
when this is new and gives 9.6
volts. A transistor having a zener
voltage of 7.5 volts will be suitable
with a 7.5 volt battery. A 6 volt
zener voltage is satisfactory for a 6
volt battery, and so on. If the zener
SEPTEMBER, 1979

high, current flows as indicated

(.

> 4-7kn
= 14 watt

AMAAA

Test transistor

% ) Voltmeter

Fig. 4 A simple test rig for
determining emitter-base junc-
tion zener voltage

voltage is higher than the nominal
battery voltage the situation im-
proves.

A silicon n.p.n. transistor having
an acceptably high gain, a max-
imum collector current rating of
100mA and a reasonably high zener
voltage performance is the
BC107B. Most data sources for this
transistor quote a maximum reverse
emitter-base voltage of 5 volts, and
so the zener voltage must be higher
than this figure. The author checked
a batch of these transistors and

Load

BCIO7B
Lead-outs
c

(a)

found that 65% had zener voltages
between about 7.5 and 8.5 volts,
25% were at 9 volts or just over and
that 10% were between 10 and 1%
volts. No zener voltage was lower
than 7.5 volts. If the transistor
protection circuit is to be used with
a 9 volt battery it is definitely
necessary to select a BC107B
whose zener voltage is 9 volts or
more. It would be wise to check the
zener voltage for use with a 7.5
volt battery or, perhaps, even with
a 6 volt battery, but the probability
is that virtually all BC107B tran-
sistors will be suitable.

Fig. 4 shows a test circuit for fin-
ding the emitter-base zener voltage.
The voitmeter is a multimeter with a
sensitivity of 10,000 Q per volt or
better and it is switched to a

‘suitable voltage range. It indicates

the zener voltage when the test
transistor is connected as shown.
The circuit as so far developed is
shown in Fig. 5(a) with the tran-
sistor being a BC107B (which has
been selected for zener voltage if
necessary). The value of R has next
to be determined. As a rough guide,

_.I+
— R
i Load
-.'r- BCIO7B
D
1d
+ X
IN4OOI
b)

Fig. 5(a). The polarity protector may employ a BC107B (after
selection, if necessary). This is suitable for load currents up to

90mA

{b). A rectifier is added to reduce switch-on current surge in the
transistor if the supplied equipment has a high value elec-
trolytic capacitor or capacitors across its supply rails
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the' transistor will exhibit a voltage
drop of 0.1 volt between its emitter
and collector if the current flowing
through R is about one-thirtieth of
the load current. To take an exam-
ple, let us assume a battery voltage
of 9 volts and a load. current of
20mA. One-thirtieth of 20mA is
0.7mA, and the voltage across R
will be 9 volts minus 0.6 volt
dropped in the emitter-base junc-
tion of the transistor, or 8.4 volts.
From Ohm’s Law, R calculates as
8.4 volts divided by 0.7mA, which
equals 12k Q. After the circuit has
been assembled, the voltage across
the transistor emitter and collector

on load should be checked. If
desired, the value' of R can then be
experimentally varied about the
calculated figures to arrive at a final
value which gives a satisfactory
voltage drop across the transistor at
a reasonably low battery current
through R. In all instances likely to
be encountered, R may be a  watt
component,

As a final point, some equipment
will have high value electolytic
capacitors connected across its
supply rails, causing a heavy charg-
ing current puise to flow through
the transistor ~ immediately after
switch-on. The risk of damage to

the transistor can be alleviated by
adding the diode of Fig. 1 across it,
as in Fig. B(b). After the on-off
switch is closed the diode bears the
brunt of the electrolytic charging
current until the voltage applied to
the load reaches battery voitage
minus 0.6 volt. The transistor then
takes over, causing the load voltage
to rise further, up to the battery
voltage iess 0.1 volt. The diode
carries out no other function in the
circuit and, even with its inclusion,
the component count is only three.

INDUSTRIAL NOTE

Semi-automatic rotary. machine produced by Alpha Automa-
tion for speaker magnet assembly at the Batley works of Fane
Acoustics

The above photograph illustrates
a semi-automatic rotary machine
employed at the Batley works
of Fane Acoustics Limited for
the fixing of loudspeaker magnets
to their housings. The magnets
are glued in position and this
work was previously carried out
by six personnel dealing with each
magnet and housing assembly on a
one-off manual basis.

The machine which now carries
out the operation has a 19-position
pneumatically driven rotary table
which indexes round one position at
a time.

The magnet assemblies are load-
ed by one operator at the starting
station on the table and, at a later
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step, a transfer arm lifts up the
magnet and a metered amount of
adhesive is injected into the hous-
ing. The transfer arm then lowers
the magnet back onto the table,
which indexes round to enable the
next assembly to be treated.

After the injection of the
adhesive a second operator pulls
down a verticle toggle clamp onto
the magnet. This holds the magnet
firmly in place under pressure, the
pressure also speeding the curing of
the adhesive. The magnet
assemblies then continue to index
round. At the starting point. the
glued assembly is removed by the
first operator and a new assembly

fitted. When the photograph was
taken all the toggle clamps were in
the up position.

The Fane Acoustics rig is one of
around 80 special-purpose
machines which have been built in
the last seven years by Alpha
Automation Limited, Prospect
Works, Broadstone Way, Tong
Street, Bradford, from whom further
details may be obtained.

Apart from any other advantages,
the reduction in the labour force
required to handle the magnet
assemblies has enabled Fane
Acustics to recoup their capital out-
lay on the new equipment in less
than 12 months.
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STYLUS ORGAN

Easy to build monophonic electronic
organ with
switchable vibrato.

(An Envelope Shaper giving a vary-

ing amplitude characteristic to the

output will be published in the
following month)

10 WATT VMOS AMPLIFIER

It is now possible to design amplifiers
having output stages incorporating VMOS
power field-effect transistors in the output
stage, and it is a simple VMOS Class B
amplifier which is described

Ultra-Simple Quiz Selector

MANY OTHER ARTICLES

" ON SALE 5th SEPTEMBER 1979 Avoid disappointment — ORDER NOW
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TOP
BAND
FERRITE
AERIAL
UNIT

By R. A. Penfold

The Top Band active ferrite aerial unit. This in-
corporates a buffer amplifier to convert the
high impedance signal voltages across the
aerial coil to a low impedance suitable for
coupling to a short wave receiver. The aerial
above the case is free to be rotated

Directional reception on 160 metres

The type of aerial normally employed with a
short wave receiver for operation on the 1.8 to
2.0MHz amateur band (160 metres or “Top
Band”) is a substantial long wire. Obviously, cir-
cumstances do not always allow the installation of
an aerial of this nature, and an alternative must
then be sought. A common solution is simply to use
a short length of wire which is erected in any con-
venient space. Such an aerial gives only a com-
paratively low signal level, although this can at
times be an advantage, particularly when there are
several strong signals on the band which could
overload the receiver and cause severe cross-
modulation.

FERRITE AERIAL

Another method is to use a ferrite rod aerial
similar to those employed in medium and long
wave portable receivers. The efficiency of ferrite
aerials tends to diminish at high frequencies, but
Top Band is only just beyond the high frequency
limit of the medium wave band (which ends at a lit-
tle over 1.6MHz) and so such an aerial can still
have an acceptable efficiency. It also has the ad-
vantage of being directional.

The ferrite rod aerial could be used in-the purely
passive circuit arrangement of Fig. 1. The coil has a
variable tuning capacitor in parallel to bring it to a
resonance at tge appropriate frequency, and a low
impedance coupling winding, or a ta{) in the tuned
winding, matches the aerial to the low input im-
26

pedance of the receiver. The whole of the tuned
winding could not, of course, be connected to the
receiver aerial input as the very heavy damping
would prevent the circuit from working at all.

Because of the step-down matching, the signal
level provided by the aerial to the receiver is very
small. Results would be considerably iraproved if
the high signal voltages across the ferrite aerial
tuned winding could be applied to a buffer
amplifier having a high input impedance and a low
output impedance suitable for coupling to the
receiver aerial input.

Ferrite aerial

i
1]
li
|
i
“ Output to receiver
|
I <)

:E% Coupling coil

i

Fig. 1. A tuned ferrite aerial coil can be coupled

via a low impedance coupling coil to the aerial

input of a short wave receiver. Signal strength
with this arrangement is low
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Fig. 2. A much greater signal strength is achieved by.using the active circuit shown here. The

relatively high signal voltages across the ferrite aerial tuned circuit are applied directly to the

gate of an f.e.t., producing only slightly attenuated signals from the f.e.t. source at low im-
pedance. This is the circuit of the Top Band ferrite aerial

_Fig. 2 shows the circuit of the buffer amplifier
and this, in conjunction with the ferrite aerial,
provides an active aerial circuit. The whole of the
aerial tuned winding, together with its parallel tun-
ing capacitance, is applied to the gate of the field-
effect transistor, TR1. The gate has a very high in-
put impedance which places very little loading on
the aerial tuned circuit. The transistor is employed
as a source follower, and the output signal at its
source is at a low impedance which is capable of

COMPONENTS
Resistors

R1 330 g 1 watt 5%

- Capacitors
C1 0.01uF ceramic plate
C2 0.033¥,‘F ceramic plate or type C280

VC1 25pF variable, type C804 (Jackson)
TC1 10-60pF trimmer, ceramic (see text)
Inductor
L1 Ferrite aerial (see text)
Transistor
TR1 BF244B
Switch

S1 s.p.s.t. subminiature toggle

Sockets
SK1 3.5mm. jack socket
SK2 coaxial socket, flush-mounting

Plug
PL1 3.5 jack plug (see text)

Miscellaneous
Case (see text)
9-volt battery type PP3
Battery connector
Control knob
Veroboard, 0.15in. matrix
Coaxial plug
Coaxial cable .
Nuts, bolts, wire, etc.
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matching into the aerial input of a normal short
wave receiver. A source follower gives virtually uni-
ty voltage gain, so that the high signal voltages
across the aerial tuned winding are applied at low
impedance to the receiver input.

Looking at the circuit in more detail, L1 is the
ferrite aerial coil and VC1 the tuning capacitor.
TC1 is adjusted to allow VC1 to tune over the
desired 1.8 to 2.0MHz range. In practice, the tun-
ing range extends slightly beyond these limits. The
f.e.t. gate is biased to.the negative rail by L1, and
its source couples to that rail via R1. C1 provides
d.c. blocking at the output, whilst C2 is a supply
bypass capacitor. Power is obtained from a small 9
volt battery of PP3 size. Current consumption is
only 3mA, whereupon useful battery-life is relative-
ly long.

The aerial is affixed to a 3.5mm. jack plug, the
coil being connected to the plug contacts. The plug
fits into a 3.5mm. jack socket mounted on the top
of the case which houses the f.e.t. source follower
amplifier and the other components. This arrange-
ment gives a neat and inexpensive swivel mounting
for the aerial, which can be oriented freely to any
direction whilst its coil remains continually in cir-
cuit. The aerial rod may be rotated to peak a
wanted signal or to null an interfering signal.

A small piece of Veroboard accommodates the
buffer amplifier components




Insulating tape

42turns 30swq.
enamelied

Lead-outs

N S=raE—r S i T Ferrite rod

AERIAL COIL

The ferrite rod should have a diameter of
9.5mm., and it can have any length between 90 and
200mm. As is to be expected, better results are
given by a long rod than by a short rod. The aerial
coil consists of 42 turns of 30 s.w.g. enamelled wire
close-wound in a single layer, as shown in Fig. 3.
The winding starts approximately 30mm. from one
end of the rod, a band of insulating tape being used
to hold the first lead-out wire in place while the coil
is being wound. When the winding has been com-
pleted, a second band of tape holds the finishing
lead-out wire in position, and also prevents the win-
ding from springing apart. Ordinary F14 grade
ferrite rod, as used for medium and long waves, will
olxl)erate reasonably well up to 2MHz. It is probable
that somewhat improved results would be given by
F16 grade ferrite. FA 200mm. by 9.5mm. F16 grade
ferrite rod is available from Ambit International).

The jack plug should have a fairly long plastic
cover, such as the “Plastic Barrel” type listed by
Maplin Electronic Supplies. Most plastic jack plug
covers are convex at the top and it is necessary to

file the top flat and then file a groove to take the
aerial. The aerial is glued to the cover using a good
quality gap-filling adhesive such as an epoxy type.
The author drilled two Imm. holes on o posite
sides of the cover, passed the coil lead-outs throu h
these and then connected the coil lead-outs to tﬁe
plug terminals. However, screwing on the cover
would. then cause the lead-outs to be twisted
together, and so they are very lightly twisted
together in the opposite direction before screwing
on the top, whereupon they become untwisted
again and can be lightly drawn out through the
Imm. holes. The operation is rather fiddling and
requires some patience if the wires are not to short-
circuit together or break, and constructors ma
prefer to use an alternative method. One ap roacK
could consist of soldering thin p.v.c. covere«i) flexi-

ble wires to the plug terminals, passing these out
through the hole at the cover top after this has been
screwed on. The two p.v.c. covered wires can then
rest in grooves filed for them in the plug top whilst
the aerial is glued to the plug cover. When the glue
has set the p.v.c. covered wires are finally soldered
to the coil lead-out wires, shortening as necessary.
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CONSTRUCTION

The components and battery are housed in an
all-plastic case or in a plastic case having a metal
front panel. Although the components can be ac-
commodated in a very small case, the use of such a
case is not advisable as it would be physically un-
stable with the ferrite rod fitted at its top. The case
used by the author was plastic with an aluminium
front panel and measured approximately 130 by
100 by 50mm. _

The jack socket is mounted at the centre of the
case top, as shown in the photographs. The tuning
capacitor VC1 is mounted towards the right on the
front panel with the on-off switch to its left. The
flush-mounting coaxial output socket is mounted
below the on-off switch. This socket requires two
6BA clear holes in the front panel; the large hole
required for the body of the socket should be cut
first, after which the positions of the two 6BA clear
mounting holes can be marked out with the aid of
the socket itself. A solder tag is mounted under the
6BA securing nut nearer VC1.

TR1, C1, C2 and Rl are assembled on a small
piece of 0.15in. Veroboard having 5 holes by 6
strips, as shown in the wiring diagram of Fig. 4. The
final connections to the board should be those
coupling it to S1, socket SK2 and the moving vanes
of VC1. These connections should be made with
stout single strand connecting wires which are no
longer than is necessary. These connecting wires
will then suffice to hold the very light Veroboard
assembly in position, and no other means of moun-
ting the board is needed. With the author’s
prototype, VC1 moving vanes take up their connec-
tion to the negative rail by way of the metal front
panel of the case. If an all-plastic case is used an
extra wire should be added between the solder tag
at SK2 and the moving vanes tag of VCI.

TC1 is mounted by soldering one of its tags to the
moving vanes tag of VC1, and by connecting its
other tag to VCI1 fixed vanes by a short straight
length of stout wire. The author employed a 10-
60pF ceramic trimmer here, but this is not a
critical component and any trimmer having a
minimum value of 10pF or less and a maximum
value of at least 40pF will be equally suitable.
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USING THE AERIAL

The aerial unit is connected to the short wave
receiver aerial input by way of a length of coaxial
cable. If the receiver does not have a coaxial input
socket, the centre conductor of the coaxial cable
should connect to the receiver aerial terminal, and
the braiding to the receiver earth terminal. The
coaxial cable should be as short as can be
reasonably arranged, and certainly no more than 1
metre in len(g:*th.

Set up TC1 such that VC1 tunes to a signal
roughly in the centre of the 160 metre band (i.e. at
about 1.9MHz) when its vanes are at approximate-
ly half maximum capacitance. No further setting-
up is required.

The signal level obtained from the aerial unit
will not be equal to that given by a good long wire
antenna, but it should be at least as good as the
signal level given with a simple wire aerial. The
aerial is not highly directional so far as maximum
signal strength is concerned, and maximum
strength is tgiven when the rod is broadside on to the
direction of the signal. On the other hand, the aerial
has a relatively sharp null characteristic, and gives
a significant reduction in the strength of a signal
when it is pointed in the signal direction. This
effect is useful in reducing the strength of any
siﬁnal, including interference from television sets,
which is hampering reception of the desired
transmission. It will be necessary to adjust VC1 to
peak received signals each time the receiver’s tun-
ing is significantly altered. [ ]

DUE TO THE RECENT INCREASE
IN VAT, READERS SHOULD
CHECK WITH ADVERTISERS

FOR CURRENT PRICES
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The great British
electronics bazaar

Report by David Gibson

Certainly no one who went to Alexandra Palace
to visit The Great British Electronics Bazaar
could quarrel with the title. The diversity of elec-
tronics, electrical and allied bits and pieces was
enormous (there were more than 70 stands). On one
side of an aisle was Manx Electronics, offerin,
closed circuit TV systems with cameras ready an
working for %195, on the other side Gould;
Advance showed oscilloscopes, DMMs and other
measurement equipment. The Gould Alpha IV was
priced at £105. _

Competition for the Gould DMM was the Fluke
8022A DMM which boasts liquid crystal readout
and only makes a modest £89 hole in your pocket.

Well known names in both professional and
amateur circles were in attendance Ambit Inter-
national, for example, laid emphasis on its direct
digital readout LSI frequency counters. These give
direct readout of frequency on all wavebands;
LW/MW/SW and FM. Paul Prior, Ambit’s chief
engineer kept stand visitors happy with
demonstrations and explanations — and then kept
a seminar audience happy with a lecture on “Con-
sumer Radio_Technology in the ’80s”.

An electromechanical influence was exerted by
Electroni-Kit. Space-age ‘‘creepy-crawlies’
streaked up and down the stand causing great in-
terest. Star attractions here included a Star Squid,
Lunar Inchworm and a Martian Frog. ese
battery-driven electromechanical novelties could
be extremely useful as the basis for some very novel
radio control items. Often it’s the mechanical side

that is the problem, and here it was — solved. Not:

too expensive, either. A Crater Crab could be yours
for only £6.95 (pick it up just behind the battery,
and watch those nippers!).

Paul Prior explaining technical advantages of
Ambit .eaquipment
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Demonstration of the virtues of the new
GE 100 Mk 1l

Congratulations to Chromasonic Elec-
tronics. They put literature in the Press Room and
also made sure that a liberal assortment of helpful
circuitry was available in printed form for
enthusiasts to make off with. There was an IC
booklet which gave details and circuitry for a varie-
ty of chips, mostly audio, complete with all rele-
vant specs and a pinout cfiagram. Two ZN414 ICs
were offered for £1. i

Stevenson had one of the busiest stands in the
exhibition. The com(fany has reaily got going in the
past 18 months and recently opened a new sho
(callers welcome says boss man Mr C. Stevenson
in College Road, Bromley, Kent. Visitors who
managed to get to the front of the stand were
rewarded with a free catalogue that covered just
about every component used in Amateur / hobby-
ist circles.

Bargain hunters were in luck. Complete infra red
alarm systems (with all optics and filters) were on
offer for as little as £4.50p a pair. During the last
hour of the exhibition, AMP decided to avoid un-
necessary energy expenditure in carrying all unsold
items to the van — so grinning AMP salesmen an-
nounced loudly that they were “open to offers” on
all items.

Biggest bargain attraction of the show came from
one, Charles Cream, mana 'n%director of Cream
Electronics (they’re at 9 Src ard Way, Chigwell
Essex). He rushed across to Heathrow to collect a
batch of miniature frequency meters and got them
back to the exhibition before the show closed.
These little units give a digital readout of frequency
from 10Hz to 50MHz, measure only 100 x 32 x
120mm and cost just £14.99p at the Bazaar.
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Powered by an internal battery, these four-figure
readout units have a range switch that allows 7-
digit accuracy. Charles Cream confessed happily:
“T’ve sold 60 already.”

Integrated circuit holders seem to be sold
differently these days — per pin cost. Brandauer
were offering IC sockets at 1.5p per pin. But down
the aisle another company showed 28-pin IC
holders for 23p. The Woolworth ‘‘Pick-n-Mix” ap-
proach was taken up by some exhibitors. One
offered 50 capacitors for £1. Some poor soul won
€500 worth of components, and all because be
bought a raftle ticket for 10p (OK, so now you gotta
build something!).

The CDS stand showed 741 op amps at 8 for £1,
microswitches at 20p, and 556 dual timer ICs at
rf)nly a miserly 40p — which is almost cheaper than
uses,

Lektrokit, who market a range of very useful
solderless breadboards, attracteg a number of
visitors who tried their hands at guiding a wire ring
along another wire. Winners got a free Lektrokit
breadboard. Visitors could also purchase the
famous Maplin catalogue from this stand, thus sav-
ing the cost of postage.

Computers were in evidence on a number of
stands. Transam, for example, showed the Triton
computer, designed by Mike Hughes. A new 10in.
monitor was on show at a price of only £69. On show
for the first time was the Executive 1000 which is
basically a Triton computer. It’s an 8k machine
that literally just plugs into the mains and your
own TV set to start you in computing, claimed
Transam’s top man, Graham Clifton.

One stand you just couldn’t miss — with your
ears, was Bi-Pak. Long famous for their audio
amplifier modules, Bi-Pak decided it was about
time unbelievers heard the units in action for
themselves. I shall never, again doubt, that if Bi-
Pak say it's 35 Watts; it surely is 35 Watts! The
stand highlighted not just the power audio side, but
also the additional units such as a 10-channel
monographic equaliser. A spokesman informed
that one visitor admitted that he just couldn’t build
a comparable unit for the same money.
Complementing the wide range of Bi-Pak equip-
ment, was an enormous display of component
offers. “Bags of opportunities’ is probably the best
way to describe them.

Old favourites, Heathkit, showed numerous
items in kit form. Their electpnic weather station
provoked great interest. Just the one package gives
a digital readout of time, date, temperature, wind
direction, rising/falling indicator, barometric
pressure (in both inches and millibars), wind peak
wind averaging and other things I just didn’t writg
down. If you need all this information, then it will
cost you £351.64p for the kit which includes
weather sensors for fitting outside to measure
windspeed and direction etc.

Catronics offered anti-tvi torroids at 35p, which
seems a small price to pay for getting rid of tvi. For
the Ham fraternity, the stand showed the very new
all mode 2 metre transceiver; yours for a mere
£548. Also on display, the beautiful Trio TS-180S
all solid state h.é.) 8.8.b. transceiver. It runs from
13.8V and gives up to 200W p.e.p. input on all
bands from 1.8Mhz to 30MHz. Ft has all mod cons,
such as digital readout, built-in memory and two
internal microcomputers. An enquiry about the
price brought a hint of something above £800.
Come back 6V6’s and 807’s, all is forgiven!
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A rare occasion when the Stevenson stand was
less busy

Accompanying the exhibition were the seminars.
These ran wirtually continuously throughout the
day. A number of top names in Hobbyist circles
came along to lecture enthusiastic audiences on a
favourite topic. Mike Hughes spoke on
Microprocessors and gave a practical demonstra-
tion..

The lectures covered a very wide range of in-
terests. John Thornton-Lawrence advised on “How
to become a Radio Amateur”, while Richard
Monkman and Tim Orr gave a very interestin’% lec-
ture on “Electronic keyboard instruments”. Their
demonstration brought forth sounds hitherto con-
sidered physical impossibilities. Other seminars in-
cluded computer programming, Teletext, designing
and making your own p.c.b’s (very good and very
practical), and getting started in electronics con-
struction.

For the bookworms, Bernard Babani
(Publishing) Ltd. offered an enormous range of
inexpensive publications packed with useful cir-
cuitry. Semiconductor manufacturer Fairchild
exhibited various data books from a wide ran%e.
Most expensive publication to be found was the IC
Master. It lists almost all ICs and their equivalents
— and costs £49.50p.

The Amateur Bulk Buying Group showed an
Ultrasonic burglar alarm system complete with
NiCads at £7.50p. The physical appearance of this
equipment was quite enough to scare any would-be
felon.

Grove House Electronics caused 1.uite a stir
among youngsters by showing funny little glass
things with metal pins sticking out of one end and
marked, mysteriously, ‘“Mullard DK91”. And so it
went on. Another stand was charging a few pence
for some long, thin magnifying lenses-— just right
for visitors with long, thin eyes.

The Great British Electronics Bazaar was a
great success. The organisers have already booked
Alexandra Palace for next year, when the Bazaar
will run for three days: Friday, July 20, Saturday
21st, and Sunday 22nd inclusive.

EDITOR’'S NOTE

We apologise to our contributor for substantially
curtailing his report due to pressure on space.

31




SILICON DIODE

By J. K. Owen

Low

current

voltage

generator gives safe in-

dications

of rectifier

breakdown voltage

When choosing a silicon rectifier for a given
application, the first thing to be determined is the
maximum p.i.v. rating of the device. This, provided
the type number is known, can be obtained from a
numger of sources incluciing the manufacturer’s
published data.

However, most constructors will have noticed the
number of “surplus”’ devices currently available,
some type-marked, some unmarked, and some
marked with “house numbers’’ for which data is
not readily available.

Also, even with regular branded types the data
published is necessarily conservative, sometimes
surprisingly so, so that a device with a quoted p.i.v.
of, say, 200 volts may in fact withstand a very
much higher reverse voltage. As an instance of this,
a number of 1S111 rectifiers, for which the quoted
p.i.v. is 225 volts, have successfully withstood
reverse voltages of 1kV, and have been used to rec-
tify the full a.c. mains voltage of 240 which, with
the conventional capacitor input circuit, develops a
p.i.v. across the rectifier of nearly 700 volts.

AAAA
YYVY

4_+®_
L Rectifier

+
A under
test

Fig. 1. The basic circuit. The ractifier under test
is connected with reverse polarity via a series
microammeter to the potentiometer. The slider
of this is slowly taken positive until the meter
indicates a small current. The voltage tapped
off by the potentiometer is then the breakdown
voltage, or p.i.v., of the rectifier
32

CHECKING P.LV.

The method of checking the maximum p.i.v. of a
rectifier is basically simple. As is shown in Fig. 1,
the rectifier is connected — with reversed polarity,
of course — in series with a suitable microammeter
across a source of variable voltage. The voltage ap-
plied to the rectifier and microammeter is increased
until the meter commences to indicate a leakage cur-
rent. This voltage is then the maximum p.i.v. of the
rectifier and , since only a very low reverse current
flows, the rectifier is not damaged by the test. It
would be prudent to allow a reasonable safety fac-
tor when subsequently using the rectifier in a work-
ing circuit, and the factor chosen depends upon the
views of the constructor employing the rectifier.
The author would suggest 85%, so that a device
which started to leak at 1kV could be installed in a
circuit with a p.i.v. of 850 volts, or 300 volts r.m.s.
in an a.c. rectifier circuit with a cagacitor input.

There are of course various methods of obtaining
the necessary variable voltage, but one of the most
convenient — and certainly by far the safest — is
a transistor oscillator followed by a voltage mul-
tiplier. The multiplier can use the well-known
Cockroft and Walton circuit.

The full circuit is shown in Fig. 2, and this is in-
tended for checking silicon rectifiers only. It is not
suitable for checking other types of semiconductor
rectifier. It will be seen that, in place of the con-
tinuously variable voltage supply shown in Fig. 1,
the voltage is obtained 1n increments of 100 volts
up to a maximum of 1kV. It is perfectly feasible to
go beyond 1kV, but this was considered a
reasonable maximum.

The meter has a full-scale deflection of 50uA and
is connected into the circuit via a 20M Q series
resistor, giving an f.s.d. of 1kV. This method
of connection protects the meter in the case of a
faulty rectifier, and it means that the voltage in-

dicated by the meter should be subtracted from the

voltage indicated by the switch position to arrive at
RADIO AND ELECTRONICS CONSTRUCTOR



P.LV. TESTER

The prototype p.i.v. tester. From left to right on the top panel

are the two insulated terminals for the test rectifier, the voltage

selector switch, the meter, the fuse (upper) and neon indicator
(lower) and the on-off switch
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Rectifier under test

‘Fig. 2. The complete circuit diagram. The transformers T1 and T2 need to be connected in the

corract “sense’’, as indicated by the dot marks in the circuit and in the inset. The voltage selec-

tor switch is advanced from the zero volts position until a sméll current indication is given in
the meter
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Meter reads 60 v<\>|ts
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the actual voltage across the rectifier. If the voltage
indicated by the meter were, say, 60 volts the meter
would give an indication of 3uA (the first 14
divisions on the scale of the particular meter used
in the prototype).

An example will clarify the process. Suppose
that, in adveucing the switch from zero volts
towards the maximum, the meter reading com-
mences to rise at the 500 volt position, and in fact
reads 60 volts, this means that there is 500 volts
across the complete chain,.60 volts across the meter
and its series resistor, and therefore 440 volts
across the rectifier. The 440 volts is then the max-
imum p.i.v. of that device, and the safe limit would
be 440 x 0.85 or 375 volts. The voltage distribution
is shown in Fig. 3.

VOLTAGE SELECTION

The test voltaﬁe is selected by a 2-pole 11-way
switch wired as shown in Fig. 2. S1(a) progressively
switches the cathode of the rectifier under test (via
the meter and series resistor) from zero volts to 1kV
positive, while S1(b) alternately switches the anode
between the OV(A) and OV(B) points. While it is
possible to take all the voltages from one “Zero”
point, this could cause the square wave voltage
from the secondary of T2 to be superimposed on
the d.c. voltage. If, for instance the OV(B) point
was used, the square wave voltage would be
superimposed when selecting the “odd” voltages
along the top rail.

The switch is a standard 2-pole 12-way compo-
nent with adjustable end stop set for 11-way opera-
tion. It is essential that the switch wafer action be
break-before-make as otherwise the output voltage
from T2 will be momentarily short-circuited each
time the switch is operated, as also will be two of
the voltages along the rectifier chain. A suitable
switch can be made up from RS Components stan-
dard (not miniature) “Maka-Switch’’ parts. These
are available from Home Radio.

The output voltage is stabilized by three series-
connected 70 volt neons, which can be connected
across any of the 200 volt differential points
whereupon they serve to stabilize the whole chain.
In Fig. 2 they are shown connected to the 300 and
500 volt points. Three times 70°equals 210 volts, of*
course, which is an error of only 5% and which can
be considered satisfactory in practice; but the
figure can be improved on if required (and if the
facilities and a sufficiency of neons exists!) by
selecting three neons to give a total running voltage
of 200. Fig. 4 gives a circuit for finding the running
voltage of a neon. Before connecting tﬁe neon to be
checked, be careful to ensure that the slider of the
100k Q potentiometer is at the zero voltage position.
The slider is then slowly advanced until the neon

Resistors
(All + watt 10%)

R1 22k o

R2 100 o

R3 20M 2 (see text)

R4 10MQ

R5 150
Capacitors

C1 0.1xF disc ceramic, 25V. Wkg.

C2 3,300pF polystyrene, 160V. Wkg.

C3-C12 0.1uF type C280, 250V. Wkg.

C13 470uF electrolytic, 25V. Wkg.

C14 470uF electrolytic, 25V. Wkg.
Transformers

T1 Driver transformer type LT44 (Eagle)

T2 Driver transformer type LT44 (Eagle)

T3 Miniature mains transformer, secondary 12-

0-12V at 50mA :

Switches

S1 2-pole 11-way rotary, break-before-make (see

_ text)
S2 d.p.d.t. toggle

COMPONENTS

Semiconductors

TR1 BCY70
TR2 BCY70
D1-D10 1N4004
D11 1N4001
D12 1N4001

Neons

NEZ-NE3 neon bulbs, miniature wire-ended
Fuse

FS1 1A cartridge fuse, 20mm.
Meter

M1 0-50uA
Miscellaneous

Red insulated terminal

Black insulated terminal

Panel mounting fuse holder, 20mm

Pointer knob

Materials for printed board

3-core mains lead

Material for case

Nuts, bolts, wire, etc.
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0-250V
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Voltmeter
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Fig. 4. Although this is not essential, some con-

structors may wish to select neons for running

voltage. A suitable test circuit is shown here.

Take care not to advance the potentiometer

slider too far towards the positive end of the
track

“strikes”. This could be around 90 volts, as in-
dicated by the meter, but immediately after strik-
ing the voltage across the neon will fall to its run-
ning voltage. Make a note of this voltage and select
three neons giving a total running voltage as near to
200 as possible. Be careful also, once a neon has
struck, not to advance the 100k o potentiometer
slider too far positive as there is then a danger of
the neon burning out as well as damage to the
potentiometer due to excessive current.

On the prototype instrument one of the three
neons is brought out to the front panel, being
mounted in a small rubber grommet. It serves as a
pilot-light and also as an assurance that the rec-
tified high voltage is actually available!

ON-OFF SWITCHING

The unusual method of connecting the mains
On-Off switch enables the high voltage chain to be
discharged in the “Off”’ position. It will be seen
that, in this position, the lﬁv point is connected via
R4 and the mains transformer primary to the
OV(B) point. The time constant is such that the
voltage 1s'reduced to virtually zero in a small frac-
tion of a second. :

As far as the oscillator is concerned, the only

points to watch are the connections to the two LT44

transformers, T1 and T2. As is indicated in the in-
set diagram of Fig. 2, there is a dot mark at the ap-
propriate end of each transformer, and the dots
appear alongside the transformers in the circuit
diagram. It is necessary for the two transformers to
be connected into the oscillator circuit with correct
‘“‘sense”’, and this will be achieved if the dot in-
dications are followed. The transformers employed
in_the prototype had connection spills for direct
soldering to a printed circuit board. The oscillator
produces a square wave of about 100 volts across
the secondary of T2 at a frequency of about 350Hz.

The oscillator power requirement is 15 volts at
about 30mA, so that the simple mains power shown
is suitable. A battery supply could be used, if
preferred.

The printed circuit board employed in the
prototype -is reproduced full size in Fig. 5. Apart
from the three mounting holes, all the holes in this
board are 1mm. diameter. The lugs of the two os-

150mm
... ... ... ... [ ]
40mm
/ NE>
6BA clear NE| NE3 6BA clear
100 700 900
ov(a) 300 500 vy
TR " P G|
5 5 T
I U |
Fromy MY =ym. D2
= 3 e 02 04 O Og o
of T3 (—_‘__‘_\ o + . c3 b ! Dio\*
ll?v—-o % E lc D, D3 Dg Dy Do
Ts 2
5 '7. Cs Co I'Clo l Cit l Ci2
— 1| | | i | |
! W e =
v v

OV(B) 200 600 8
v

\"

Fig. 5. The printed circuit employed in the prototype, reproduced full size. If this layout is
adopted, transformers T1 and T2 are automatically connected into circuit with correct “sense”
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Layout is not critical. In the
author’s unit the printed cir-
cuit board and mains
transformer are secured to
the rear panel of the case.
The remaining large com-
ponents are mounted on the
top panel

cillator transformers are bent flat against the bot-
tom of the laminations, and their wiring spills are
passed through the appropriate holes in the board
and then soldered to tﬁe copper. This ig sufficient
to hold the transformers in position. Correct “‘sen-
sing” of the transformers is automatically ensured
when the printed board layout of Fig. 5 is used. R3
and R4 are not on the printed board. R3 is wired
between S1(a) and the meter, and R4 is wired
between S1(a) and S2. R3, incidentally, may con-
sist of two 10M ¢ resistors in series. A small
tagstrip can be used for wiring up the three neons.

As is shown in the photographs, the prototype is
housed in a home-made aluminium case. This
must be large enough to take all the components,
and the author’s case measured approximately 185

by 80 by 60mm. The meter employed by the author
was a 0-50uA instrument with an internal
resistance of 1,250 ( and a front face size of 60 by
45mm.

The tester is supplied by a 3-core mains cable,
and the aluminium case must be reliably con-
nected to the mains earth. The positive supply rail
after rectification is also earthed to the aluminium
case. The printed board is mounted on one side of
the case with three 6BA bolts and nuts, using metal
spacing washers between the copper side of the
board and the inside of the case. The board takes
up its positive supply by way of one of these spac-
ing washers.

PO ORIVERL R LHAPMAN

Al

UNDERSTAND DATA
PROCESSING

NEW FOURTH EDITION

DATA PROCESSING, by Oliver & Chapman, is now in
its Fourth Edition

200 pages 93"

3
X 6?

PRICE £2.75
P.&P. 35p

‘ § PUBLISHED BY D. P. PUBLICATIONS

The primary aim of this outstanding manuat is to provide a simplified approach to
the understanding of data processing — (previous knowledge of the subject is not

necessary).

The 40 chapters and appendices cover the following topics: Introduction to

Data Processing; Organisation and Methods; Conventional Methods; Introduction
to EDP and Computers; Hardware: Computer Files; Data Collection and Control;
Programming and Software; Flowcharts and Decision Tables; Systems Analysis;
Applications; Management of EDP, etc.

A must for Business and Accountancy Students

Available from: DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON W9 1SN.
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DATABUS

HOW

MICROPROCESSORS

PART 2 By lan Sinclair

WORK

The second inour12-part series which
really explains microprocessors

As we learned in Part 1, a microprocessor by
itself is pretty useless, just a 40-pin hunk of silicon.
One of the essential additions to the microprocessor
to make up a working system is a memory i.c. of
some sort. The newcomer to microprocessing usual-
ly finds the variety of memory i.c’s a bit bewildering,
so that we’ll use this part to explain what’s what in
the memory business.

TWO TYPES

To start with, there are two quite distinct types of
memory, volatile and non-volatile. A volatile
memory is one which loses all its stored digits when
the power is shut off. If, for example, you have the

number 10110010 stored in a volatile memory,
then switching off causes the outputs to go to
00000000. What's worse, you can't be sure that it
will stay at 00000000 when you switch on again —
it rather depends on the circuitry inside the chip.
A non-volatile memory, on the other hand, keeps
its stored digits whether power is on or not. This is
the type of memory which is needed for essential
bits which must not be lost under any cir-
cumstances. For example, a microprocessor which
is used to control a teleprinter will have a program
stored in a non-volatile memory. The program is es-
sential because without it nothing can happen,
pressing a key would have no effect because the in-
structions to the microprocessor aren‘t there. This

Select
or address™ TR /

-=—— Digital bits

TN

—a

input ] r TJ

~——— Switches

Data outputs

Fig. 1. lllustrating a 1-byte memory. When the select or address terminal is activated, the bits
stored in the memory are connected to the eight output (data) terminals
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Fig. 2. Principle of the mask-programmed

ROM. Each output can be connectcd to 1 or O,

and the connections are permanent. The output

is, in this example, switched on by a select/ad-
dress signal at a separate pin

program would therefore be stored in a non-volatile
memory, so that whenever the microprocessor cir-
cuit was switched on, the program instructions
would start to operate. Pressing a key now operates
the machinery, because the microprocessor can
carry out the instructions which specify what has to
be dona when that key is pressed. Remember that
programs, instructions, and the resuits of pressing
keys only ever have the result of creating a stream
of binary digits, always in groups of eight bits that
we call a byte, though large computers operate in
two byte or larger units.

ROM

Now there’s a set of initials you have to get used to.
ROM stands for Read-Only-Memory, and it refers to
a type of non-volatile type of memory, the kind we
use for permanent storage. Why read-only? If we
are to preserve the stored bytes in the read-only
memory, we must be sure that nothing that the
microprocessor did could ever cause even one digit
in the ROM to change. One of the things about this
branch of electronics that sets it aside from ordinary
linear circuits is that programs have to be perfect. A
program that is 99 per cent perfect won't work; a
program that is 99.99 per cent perfect won't work.
One single digit wrong in a program, which may
consist of thousands of stored digits, will cause it to
fail. We have to be sure that nothing can alter a
stored program, therefore, and the i.c. is designed so
that the bits can only be detected at outputs, never
altered. This is what is meant by read-only. The act
of reading does not alter the digits in any way.

It's rather like the action of a really good tape-
player which has no record circuits, only replay.
Playing the tape doesn't change the tune, and
there’s nothing in the machine which can. Unlike the
38

tape, though, the ROM can’'t be worn away
mechanically.

The ROM story doesn’t end here, because there
are a fair old variety of ROMs to sort out. One type is
called the mask-programmed ROM. This type is
manufactured with its digit bits in placel To be more
precise, there are internal connections inside the
ROM, put there by the manufacturing process,
which ensure that a specified load of bytes will be
read out. Because the jigs for making the internal
connections have to be made for each different lot
of stored bytes (usually a program, but not always),
these ROMs are extremely expensive to design, and
the expense is only worthwhile if you want a few
hundred thousand. If, of course, it's a ROM that
everyone needs or wants, this is the cheapest way
of making it, like any other integrated circuit.

A typical example of a mask programmed ROM is
the character generator, which stores the digital bits
that make up instructions to a microprocessor to
trace out a character (alphabet, numbers, symbols)
on a TV screen. Unless we suddenly change our
alphabet, no one’s going to go bankrupt making
these chips!

How do you know what you want in a mask-
programmed ROM? The answer is that you don't
until you've tried it out, and so we need ROMs that
we can write digits into, but which won’t change
afterwards. That way, we can check that everything
works, unplug the ROM which we've used and send
it to the manufacturer with a request for a couple of
million mask-programmed ROMs. ROMs like this
are called PROMs (Programmable Read-Only-
Memories), because it's possible to write a set of
program digits into the memory, but only by a
method which doesn’t take place accidentally. One
popular type of PROM is the fusible-link PROM. This
uses, as the name suggests, a set of minature fuse
links, with one end of each connected to the positive
supply. When the PROM is manufactured all of
these links are intact, so that all the digits which can
be read out of the memory are 1s. To program this
ROM, the “fuses” are blown wherever we need a 0.
The “fuseblowing” operation needs a lot more current
than the microprocessor could pass, so that there is
no risk of any more zeros being created during nor-
mal use. Once blown, of course, a “fuse” can’t be
repaired (or even seenl) so that you have to be sure
of your program.

AY
Fuse’

Fig. 3. The principle that is used for each bit of
a fusible-link PROM. When the fuse is intact
the output is 1. When the fuse is broken the
output is 0. Selection switching is omitted in
this illustration
RADIO AND ELECTRONICS CONSTRUCTOR
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Retresh pulse
l Logic

I

Fig. 4. Principle of dynamic memory. A 1 input

charges the capacitor, and the logic circuits

detect the charge and keep the capacitor charg:

ed by refresh pulses. A 0 input leaves the

capacitor discharged, and the logic circuits do
not deliver refresh pulses

Data pin =

Another category of PROM, very popular for one-
off uses, is the ultra-violet erasable type. This type of
PROM is erased by shining UV light through a clear
“window"” on the chip..Once erased, covering the
window protects against accidental erasure. The
PROM then has to be programmed by writing the
same digits into the same parts over and over again.
The time that is needed to do this ensures that the
stored digits are protected because it's most unlikely
that any normal use of the PROM..would result in
wrong information being written in — for one thing,
it would have to be a major error to have signals be-
ing sent to the PROM instead of taken from it!

The ROMs and PROMs represent a very expen-
sive sort of memory, because they consist of in-
tegrated circuits which have to be bought, wired
into a circuit, and which will have to be changed if
different information is needed. It makes sense to
have some instructions stored in this way, if these
instructions are to be used everytime the micro-
processor is switched on.

This isn’t true of all programs, though. If we use a
computer in da small business, analysing orders,
keeping stock, checking sales, there are some jobs
which are done monthly rather than weekly —
working out sales commissions, for example. Like
anything else, these tasks need programs, but it
would be very expensive to keep these programs as
ROM chips. The solution is to use ROM only for the
essential operation program — the one which lets
the operator use the computer. The rest of the
programs are stored on magnetic tape, punched
cards, paper tape, magnetic discs or whatever.
Whenever they are needed, the program bits which
are preserved in this way are read into the com-
puter, to be stored in memory chips which permit
recording (writing) as well as reading.

RAM

RAM stands for Random Access Memory. The
name is unfortunate, because all the memory chips
we use have random access, meaning that we can
get hold of a bit from any part of the memory
without having to read each bit in turn. It's like the
difference between a tape recorder with fast wind
and one without. If you've no fast wind, you just
have to play each tape through to find the bit you
want. With fast wind and a tape counter you have
random access — you can find the bit you want
quickly.

The correct name for this type of memory is a
read-write memory. It's a volatile type, with all the
stored digits lost when the power is switched off.
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The stored information can be changed at will, or
stored for as long as is needed provided the power is
on.

There are two RAM types. The dynamic RAM
stores for a limited time only, and needs a “refresh’
signal to preserve the information for a longer
period. This “refresh” signal is a repeated pulse into
one pin of the chip, and can be taken from a counter
circuit or, in some cases, from the microprocessor
itself. Dynamic RAMs are cheap, but the need for a
refresh pulse is a nuisance — another bit of circuitry
and another lot of tracks on the printed board. Static
RAMs are more popular for just that reason, no
refresh pulses are needed, no special circuits, just
storage for as long as power is applied.

RAMs can be constructed using flip-flops or
capacitors. The capacitor typs, as the name
suggests, uses large numbers of miniature
capacitors in i.c. form. When a capacitor is charged,
it is storing a logic 1 signal; when discharged it
stores logic O; but the storate is not perfect. Any
capacitor will gradually leak its charge and a
memory consisting of capacitors will usually be a
dynamic type, needing refreshing. Refreshing con-
sists of recharging the charged capacitors, and leav-
ing the others alone.

The system used for static RAMs is the flip-flop,
often using MOS transistors in i.c. form. The type of
flip-flop used for this job has a data input, an out-
put and an “enable” input. Fig 5 shows the action in
symbols. With the enable input low a logic signal at

Data input Data output

FIF
X = Don't care -output is
unatfected by input
Enable | Data in | Data out
o] ! X
Enable (o] (@]
I
I

—

X
! i
o] e}

Fig. 5. Principle of static RAM. Each flip-flop

can be set to 1 or 0 at its output (the writing

operation), and the output can be connected to
output lines for a read operation

Switch

e In/Out

FIF
/ 1 for input

O for output

(Enable )

I 3

Read [ write

1 to store data bit
O to recall

Fig. 6. Using a single terminal for both input
and output of a RAM memory

the input is ignored, it has no effect on the flip-flop
action becauss it is not gated in. The output, on the
other hand, remains at the voltage, O or 1, at which
it was previously set. When the enable input is taken

(Continued on Page 41) “




FOR DX LISTENERS

By Frank A. Baldwin

® RWANDA
Kigali on 3330 at 1910, rhythmic local-style
music on drums and percussion instruments in the
Home Service programme, scheduled here from
0300 to 0600 (Sunday until 0900), 0900 to 1200
. (Saturday and Sunday through te 2100) and 1330
to 2100. The power is 5kW and the channel is sub-
ject to commercial interference.

e CAMEROON

Radio Bertoua on 4760 at 0446, OM with song
in vernacular, local-type music, OM announcer.
The schedule is from 0430 to 0730 and from 1630 to
2200 mostly in French but with local programmes
from 2100 to 2200 and in English from 1830 to 1845
gmczlozi{l\sh? on Sunday from 0615 to 0645. The power
is ;

® GUINEA

Conakry on 4910 at 0456, OM with songs in ver-
nacular, local orchestral music. The schedule of
thiSSOI?\?V is from 1230 through to 0730 and the power
is 1 d

® NIGERIA

Lagos on 4990 at 0500, local news in English
read KYL announcer after station identification.
The schedule is from 0430 to 1000 and from 1700 to
2305. This is the National Programme in English
and vernaculars. The power is 20kW.

Lagos on 11900 at 0522, YL’s chants, drums,
OM announcer in vernacular.

® GHANA

Accra on a measured 3366 at 1854, music in the
Arabic style with announcements in English. The
schedule is from 0530 to 0805 (Saturday and Sun-
day until 0900) and from 1600 to 2305, all in
English. The power is 10kw.

® SAO TOME

Radio Nacional da Sao Tome on a measured
4807 at 2050, OM announcer in Portuguese, guitar
music with local-style orchestral accompaniment.
The schedule is from 0530 through to 2300 and the
power is 10kW.

® FINLAND ,

Helsinki on 15270 at 2139, OM with the English
‘programme to Europe, North and North West
Africa, scheduled here from 2130 to 2200.

® NORWAY

Oslo on 9590 at 1404, OM with a local newscast
in the English programme ‘Norway This Week’,
scheduled from 1400 to 1430 Sundays only.
40

Times = GMT

Frequencies = kHz

o NETHERLANDS v

Hilversum on 9715 at 0625, OM with identifica-
tion at sign-off of the English programme to North
America (West Coast) scheduled from 0530 to
0625.

Hilversum on 11740 at 2030, OM with iden-
tification and world news in the English
programme for Central and West Africa, scheduled
from 2030 to 2120.

® MADAGASCAR
Radio Nederlands Relay on 11730 at 2030, in
parallel with the above, same target areas.

@ ITALY

Rome on 11810 at 0534, interval signal, OM
with identification and the Arabic programme to
Arabia and Egypt, scheduled from 0535 to 0555.

® VATICAN CITY
Vatican on 11700 at 1950, YL with Rosary to
Europe and Africa, scheduled from 1945 to 2006.

e CZECHOSLAVAKIA

Prague on 11990 at 1818, OM with the English
programme to Africa, scheduled from 1730 to 1825.

® SPAIN

Madrid on 9630 at 0614, OM and YL with an-
nouncements and identification at the end of the
English programme for North America, scheduled

from 0515 to 0615.

® PORTUGAL

Lisbon on 9740 at 2045, OM with identification
and programme details in the English programme
for Europe, scheduled from 2030 to 2100.

® ALBANIA

Tirana on 9500 at 0700, YL with identification
and the news in the English programme for
Australia, scheduled from 0700 to 0730.

e ISRAEL

Jerusalem on 21565 at 2012, YL with iden-
tification in ‘Editorial Comment’, in an English
programme for Europe, scheduled from 2000 to
2030. Also logged in parallel on 21675.

® IRAN

Teheran on a measured 9138 at 2044, OM with
the Persian (Farsi) programme (a relay of the
Domestic Service) to Europe, North Africa and
North America, scheduled trom 2030 to 0230.

RADIO AND ELECTRONICS CONSTRUCTOR



® PAKISTAN

Karachi on 21730 at 0613, OM with identifica-
tion and sign-off at the end of the Arabic
programme for the Near and Middle East, schedul-
ed from 0515 to 0615.

® AUSTRALIA

Melbourne on 21680 at 0544, OM with a turf
racing commentary in the English programme
scheduled here from 0001 through to 0930.

@ CHINA

Radio Peking on 7480 at 1825, OM and YL with
the Persian (Farsi) programme to Iran and
Afghanistan, scheduled from 1800 to 1830.

Radio Peking on 7470 at 2050, OM with the
English programme for Europe, scheduled here
from 2030 to 2130.

Radio Peking on 15100 at 2125, OM with the
English programme for North and West Africa,
scheduled here from 2030 to 2130.

® CHINA — REGIONAL

Nanning on 4915 at 2202, YL with a talk in
Chinese. The schedule is from 2105 to 0005 and
from 0845 to 1605.

@ ECUADOR

HCJB Quito on 15295 at 2133, OM and YL with
announcements then ‘DX Party Line’, a
programme for Dxers, in English.

HCJB Quito on 21480 at 2000, OM with iden-
tification in English and 4 ‘pips’ time-check.
Unlisted channel.

Radio Nacional Espejo, Quito, on a measured
4679 at 0320, OM and YL with announcements in
Spanish, short excerpts of classical music. The
schedule is around the clock, although it has been
reported sometimes closing at 0600, and the power
is bkW.

Sistema de Emisora Atalaya, Guayaquil, on a
measured 4781 at 0336, Latin American type
dance music, OM announcements in Spanish.
Previously on 4790, this one is scheduled from
100(1)( \%(7) 1330 and from 0100 to 0500 and the power
1s 5kW.

® BRAZIL
Radio Emisora Rural, Santarem, on 4765 at
0230, OM song in Portuguese, local pops, after

identification. The schedule is from 0800 to 0400
and the power is 10kW.

Radio Borborema, Campina Grande, on 5025 at
0410, OM with a love song in Portuguese. The
schedule is from 0830 to 0500 and the power is
1kW. Sometimes identifies as “A Princesa do Sul”.

Radio Educacion do Para, Belem, on 5045 at
0252, OM with a ballad in Portuguese, LA (Latin
American) dance music. The schedule is from 0900
to 0600 and the power is 10kW.

Radiobras, Brasilia, on 16270 at 2059, OM with
identification in English and requesting reports.

® COLOMBIA

Radio Guatapuri, Valledupar, on 4815 at 0345,
OM with identification, commercials, local pops.
The schedule is from 0930 to 0600 (closing time is
variable) and the power is 10kW.

Radio Cinco, Villavicencio, on 5040 at 0515,
OM with identification, jingles, commercials, OM
with love song in Spanish. The schedule is around
the clock and the power is 3kW.

® COSTA RICA

Emisora Radio Reloj, San Jose, on 4832 at
0648, OM with announcements in Spanish, studio
clock loudly ticking in the background, local music,
sambas etc. The schedule of this one is around the
clock and the power is 1kW.

® VENEZUELA

Radio Tachira, San Cristobal, on 4830 at 0348,
local-type dance music, OM with announcements
in Spanish.

e PERU

Radio Andina, Huancayo, on a measured 4996
at 0406, YL with plaintive Andean song, guitar-
type backing, OM with announcements and com-
mercials. The schedule is from 0930 to 0500 (times
are variable) and the power is 1kW.

Radio Huancavelica, Huancavelica, on 4885 at
0400, OM with full identification after 3 chimes,
local-style folk music. This one has a schedule from
1100 to 0500 and the power is 1kW.

® JAPAN

Tokyo on 21610 at 0634, OM with identification
and a local newscast in the Swedish programme for
Europe, scheduled from 0630 to 0645.

DATABUS — No. 2 (continued from Page 39)

to logic 1, the logic signal at the input sets the
flip-flop so that the same signal now exists at the
output. This is the “write” action of the memory,
storing a bit which exists at the input. This action
will take a definite time, less than half a microse-
cond.

There's just an additional complication. If we had
one input and one output for each bit, memory chips
would have more pins than a pincushion. The design
is changed, therefore, so that there is just one in-
put/output terminal, and the enable (or read/write)
terminal. This is done by adding gates which are
controlled by the signal at the enable terminal. With
the enable voltage set for reading out, the output of
the .flip-flop is connected to the IN/OUT terminal,
and the input is nat used. When the enable voltage
SEPTEMBER, 1979

is switched over, the input of the flip-flop is con-
nected to the IN/OUT terminal and the output is un-
used — this comparatively simple scheme halves
the number of connections which would have to be
made, and ensures that we can’t try to read and
write at the same time.

Because all of these circuits can be made ini.c.
form, the additional complications of adding the
gates make very little difference to the cost of
producing the circuit, far less than the cost of
producing a package-with more pins, for example.
The whole of microprocessor desigri is based on this
idea of making more complicated i.c.'s so that less
circuitry is needed outside the i.c., and nothing illus-
trates this better than a study of how we select a bit
stored in memory — next month!
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Part 2 By Sir Douglas Hall, Bt., K.C.M.G.

BUILDING THE AMPLIFIER UNIT

We next consider the amplifier and speaker unit. AMPLIF} ER CIRCUIT
This is designed as part of the receiver as a whole, the circuit of the amplifier appears in Fig. 4.
but it can be used on its own with the short wave  Despite the fact that Class A amplification is used,
receiver described last month or as an amplifierin  a “sliding bias” arrangement allows the current
its own right. In the latter instance the short wave drawn to vary with the amplitude of the signal, as
receiver should be connected to it as the low im-  with Class B. Up to about 500mW audio output can
pedance input of the amplifier will otherwise bein-  be obtained. The average battery current at a good
operative. This low impedance is provided by the  volume level is of the order of 20 to 30mA. At peaks
| transformer, T1, in tge receiver. Although the up to 200mA may be drawn momentarily.

i amplifier uses a separate and larger battery, the The upper 3.5mm. jack plug, when inserted in the
: on-off switch ganged with the amplifier volume upper receiver socket, breaks the receiver 9 volt
control also turns off the short wave receiver. supply. Switch S3 is then able to turn the receiver
+9V
B2
| To upper socket To socket D4 W
| on SW. tuner on AM/FM T 1 VRg
q——_-—i;‘ tuner :E, ZRg
Py O - ::
53 y) Os ¥ ]
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1

il o= ] 5 2N4289
e 7

- TRy % -

To lower socket £ AR TRy
on SW. tuner . W l 2N3405
ci3 Cis
VR, i~ T
. \/ l g . g l §§ R 6 ‘V‘VV‘V‘ ek
Biinal Clale VRg LS
Low 2 Mid Z l
- Sa -—9v
X
| Y
| ’ z c
Tip
[E b
Sleeve b bce
Jack plug = 2N4289 2N3405
details : Lead-outs Lead-outs

Fig. 4. The circuit of the amplifier and speaker unit. This may be used in conjunction with the
short wave receiver described last month or as an amplifier in its own right
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COMPONENTS.
Resistors

(All fixed values { watt 10%)
R6 10k @
R7 10k
R8 3.3 @

and S4, type P20 (Electrovalue)
watt, horizontal

(Electrovalue)

Capacitors

C13 0.47uF polyester

C14 1,000pF silvered mica or ceramic
C15 0.01uF ceramic

C16 1,000uF electrolytic, 10V. Wkg,

Semiconductors
TR3 2N4289
TR4 2N3405 (Electrovalue) D5 1S44
D4 1S44 D6 1S44
Switches

S3 s.p.s.t. toggle, part of VR4
S4 s.p.s.t. toggle, part of VR4

Speaker
LS1 150 5in. round

Sockets
2-off 3.5 jack sockets

Plugs
2-off 3.5mm. _}?c_k plugs
iin. stereo jack plug (see text)

Miscellaneous
8-way tagstrip (see text)

Materials for “chassis” and case

VR4 22kq potentiometer, log, with switches S3
VR5 4.70Q pre-set potentiometer, 0.25 or 0.3-
VR6 220k @ potentiometer, linear, type P20

9-volt battery type PP9  Battery connector
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on and off. Switch S4 is the amplifier on-ott switch.
These two switches constitute the d.p.s.t. switch
which is on the amplifier volume control.

The audio signal at the lower 3.5mm. jack plug is
passed via the “Mid-Z” amplifier jack socket to the
volume control, VR4. It 1s then ap(;:)lied to the
“sliding bias” network consisting of C13, D6, R7
and VR5. C13 is charged by D6 to a voltage depen-
dent on signal amplitude, and thereby increases the
negative bias on the p.n.p. transistor, TR3, to the
level needed to handle the signal. The bias
operating point is set up by VR5, the voltage across
which is stablized by the silicon diodes D4 and D5.
TR3 collector connects directly to the base of out-
put transistor TR4, which is an emitter follower
feeding the speaker. VR6 and C15 provide tone
contro% by frequency selective negative feedback,
whilst R8 gives a measure of negative feedback at
all frequencies.

The large stereo jack plug shown in Fig. 4 will
connect to the a.m./f.m. tuner, whose description
will commence next month. For the time being, it
may merely be noted that it offers a switch-on
facility similar to that at the upper 3.5mm. jack
plug, and an audio output coupling to the lower
3.5mm. jack plug. The stereo plug should be a type

' having a body diameter of about }in., such as the

Electrovalue type P4.

When the amplifier has been completed and its
wiring checked, VR5 should be set so that its slider
is at the positive end of its track. This is fully anti-

| clockwise as shown in the wiring diagram of Fig. 6.

No input signal is applied to the amplifier. A new
battery is connected to the amplifier with a
testmeter switched to a high current range (since it
is being used with an untested piece of equipment)
in series with one of the battery leads. If the initial
reading shows that it is safe to do so, the testmeter
is switched to a suitable lower range and the slider

 of VR5 slowly adjusted from the anti-clockwise set-

ting until the meter reads 12mA. This is a once and
for all adjustment, and the meter may then be
removed. No other setting up is required.
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CONSTRUCTION

The dimensions of the various sections of the
amplifier are shown in Fig. 5, and it should be
pointed out here that these are dependent upon the
actual dimensions of the receiver as built and the
speaker. The height of the speaker panel and the in-
ternal height of the case are shown as 5iin. The
receiver slides into the case and, fi its height is in
practice slightly greater than 5iin., the corres-
ponding dimensions in Fig. 5 should be amended ac-
cordingly. It is assumed that a standard modern 5in.”
round speaker will be employed with a 41in. cone.
Some of-the older nominal “5in.” speakers may
require modifications to the dimensions shown in
Fig. 5. Since it is, in any case, necessary to use the
speaker for marking out, any possibility of errors
here will -be automatically cancelled out.

The item of Fig. 5(a) is cut out, both in Formica
and in }in. plywood, with minor variations between
the two. The plywood panel is immediately hehind
the Formica panel, and since the Formica will be
visible it should have a colour considered suitable
by the constructor. The author used white Formiea.

used a template to mark out the outline re-
quired.

The Formica aperture is cut out with a fretsaw,
and the piece removed should be retained as it will
be used later. The speaker aperture in the plywood
is a circle of 23&in. radius. When fitted later, the
speaker body is passed through the plywood aper-
ture. The 412 by 2in. rectangular aperture is com-
mon to both Formica and plywood, and provides
access for the short wave receiver controls. After
the Formica and plywood outlines have been in-
titally cut out the two pieces are secured together
with a single woodscrew (not shown in Fig. 5(a))
-gituated between the speaker and receiver control
apertures. The screw helps to ensure that the two
sections mate accurately when cutting out the 44 by
2in. aperture. It will, of course, be necessary to dis-
assemble the Formica and plywood items for some
of the cutting out operations. The two panels will
also need to be disassembled so that the wooden
item shown in Fig. 5(b) may be secured to the
plywood panel.

The small Formica

oy S Zpamel in Fig. 5(b) takes the
“Low-Z” and “Med-Z”

jack socket$ and is later

(c)

= 73/4 - . Concentric circle (plywood) Screwed to 7 |I/2;',‘—
r 2 /8>| Fig. 5b front panel ] 78"
e ull 4
T b oo : Formica—-—l g p-
16 28 g L ) 1
] " ‘ | ! g Tagstrip s
SfFi ‘ . Speaker outline sY2 el Seured _T. :
’ 3  (Formica) ,7 \ | ‘ here
) ot e )
ﬁ- /’TI_ Fig.5b ¥ / 4" holes tor
/_. | / ™ §  (behind plywood) : jack sockets
% 3,4 < ” /.[_ ” “
jl e et s 3/8"wood 25" 1Y
¥8”dia
(a) (b
? Top Formica
35/ Cut-out for -+ [-'/2"
Woodscrews | aerial \I‘I
1
\ L
\ 5 r %
\r-—a /6’ -— 7%4" —— e 35/8"—
I3 Back ) af
3 , 14 plywood Cut-out (@
_ Tt D% .
sh2” || 2 | 7 T 'sc;::::: Side
/4" plywood r =1 ! l/4"plywood
20‘ M 3 =
h} ' > PR EB‘ Fig. 5!8}. Details of the front
7 : bt panel, which consists of a For-
3g* mica front backed by a plywood
RS Woddscrews: rear. Apart from the holes for
G i the controls and the speaker
bandset 358" 8 4" aperture, both are cut to the
switch same dimensions
{b) The wooden item which is

secured behind the front panel

at the right. Also shown is the

Formica panel on which the
jack sockets are mounted

The Formica has two #in. holes for mounting VR4
and VRS, whilst the plywood has rectangulargaper-
tures which allow it to be passed over the bodies of
these two controls. The speaker aperture in the
Formica takes the front frame of the speaker, i.e.
the speaker aperture corresponds to the outer
periphery of the speaker frame, and the speaker is
44

(c) The amplifier case. The four
woodscrews in the sides are at
the front of the case
(d) Formica ring which, covered
with Fablon or Contact, is
screwed over the front of the
speaker frame
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fitted to the 14in. “foot” of the wooden piece of Fig.

5(b) by the two woodscrews at the points indicated.
When it is mounted the jacks will be at the back of
the amplifier. X

A suitable case is shown in Fig. 5(c). The top
two sides and bottom are secured together and then
covered with Contact or Fablon of a suitable
colour. The amplifier panel of Fig. 5(a) should be a
comfortable but not binding fit in this framework
and it is inserted from the rear, the four
woodscrews in the two sides preventing it from
passing right through. The short wave tuner is
fitted behind the amplifier panel with its three con-
trols appearing in the 44 by 2in. aperture. The
back is held in place by four small solder tags
screwed to the rear edges of the two sides so that
they are free to swivel. en the back is in place it
should hold the front panel firmly against the four
woodscrews due to the presence of the short wave
tuner and the PP9 battery bearing against the back
of VR6. It is best to fit the four woodscrews after
completion of the amplifier and the case
framework, so that the best position for them may
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be found. They should certainly be fitted after the
Contact has been applied to the top, sides and bot-
tom. A cut-out for the receiver aerial is required in
the case top and its position should be taken from
the receiver, as constructed. Similarly, the position
of the cut-out in the back for the amplifier jack

‘sockets should be taken from these, as assembled.

The back of the receiver case is also covered with
Contact or Fablon.

The piece of Formica cut out for the speaker

- aperture in Fig. 5(a), may now have four holes,

drilled in it corresponding with those in the speaker
frame. A concentric circle having a diameter of 43

‘in. (or as large as it can be conveniently made) is

then cut out, and the resultant ring covered with
Fablon or Contact. See Fig. 5(d). A piece of metal
sFeaker gauze is cut out so that its outline is just
slightly smaller than that of the ring and the
speaker is finally mounted by four screws passing
through the holes in the ring the speaker gauze and
the holes in the speaker frame.

Since the fitting of the ring and the gauze is cf a
finishing-off nature, some constructors may prefer
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to make. this the final operation to be carried out,

doing it after wiring and checking out. In this in-
stance the speaker may be temporarily held in
place by means of two screws fitted at opposite
holes in its frame.

WIRING

Amplifier wiring is carried out as shown in Fig. 6.
The 8-way tagstrip is secured to the wooden item of
Fig. 5(b), -as indicated in that diagram. This
tagstrip can be cut from the 28-way R.S. Com-
ponents “Standard” tagstrip which provided the
10-way tagstrip for the short wave receiver, and the
two mouting tags should be at the positions shown
in Fig. 6.

After the wiring to the two jack sockets has been
completed, the Formica panel on which they are
mounted is turned round and secured to the piece
of Fig. 5(b) by means of two woodscrews.

The two 3.5mm;jack plugs will be inserted into
the receiver jack sockets when this is fitted in the
case. The stereo jack plug is not needed until the

v /
V

! \

After wiring up turn over

and screw here

a.m./f.m. tuner to be described next month is add-
ed, and it should be taped up to prevent short-
circuits and kept-out of the way for the present.
When it is used it will protrude through a hole
made centrally in the top of the case, and the wires
to it should be of a corresponding length.

Before wiring to S3 and S4, confirm the ap-
propriate switch tags with a continuity tester.

When all wiring has been completed, take care to
ensure that VR5 is adjusted as already described
before connecting the 9 volt battery, VR5 is then
set.up.

The amplifier may now be tried out with the
receiver, the two 3.5mm. jack plugs being inserted
in the corresponding receiver sockets. Turn on the
receiver andp then turn on the amplifier on-off
switch. The switch on the receiver may now be left
on as the receiver supply will be controlled by the
amplifier switch. However, the receiver switch
must be turned off if it is removed from the
amplifier, as its PP3 battery will otherwise run
down. m
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In the dim distant days of yore |
used to play around with valves, and
| considered that these were the
finest things going. Valves improved
with the years and got smaller and
smaller, offering the most appeal in
their 7-pin B7G and 9-pin B9A
envelopes. Most electronic items
were run from the mains In those
days, and one af the most common
components was the 6.3 volt mains
heater transformer. These 6.3 volt
heater transformers have virtually
disappeared completely now,
although | see that there is one still
lurking in the Electrovalue lists.

Then along came transistors
which were of course the greatest
thing since sliced bread, and these
opened up vast new possibilities in
the constructional field. First in the
arena were the germanium types,
which lent themselves mainly to
amplifying applications. Next
appeared silicon planar transistors,
the forerunners in terms of produc-
tion know-how of our present in-
tegrated circuits. Delightful devices
these were and still are, with collec-
tor leakage current in the order of
microamps and their abrupt switch-
on characteristic at a base-emitter
voltage of around 0.65 volt,

LOGIC DEVICES

The switching capabilities of
silicon transistors make them ideal
for basic logic applications, even
though they have long been
superseded by logic i.c.’s specifically:
intended for the job. The first logic
i.c’s to really flood the hobby
market were those in the 7400
series but, for some reason, | was
never attracted to these. Perhaps it
was the necessity for a 5 volt
stabilized supply which put me off,
after having heen spoiled by making
up experimental circuits which
could be simply clipped to a PP9
battery.
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But the later CMOS logic has
changed the situation completely.
CMOS devices will operate from
any supply voltage within their
ratings, they draw negligible current
and they have a pleasing symmetry
in their input and output voltages. It
can be a real pleasure to dream up
CMOS circuits and then find that
they function perfectly when built
up in practice.

| have been lucky with CMOS
i.c.’s insofar that | have never had
one break down on me due to high
static voltages. When they first
became available the warnings
against improper use were dire in-
deed, and it is certainly impressive
to receive through the' post devices
whose pins are fully and firmly
short-circuited together with metal
foil. (Somebody in one mail-order
house got the wrong message last
year, and | received a batch of
CD4011's cocooned in metal foil.
When | removed the foil | found that
it had nowhere been in contact with
the i.c. pins, which were embedded
in a chunk of polystyrene ceiling
tile! Still, the thought was there).

Perhaps my luck has been due to
the fact that I'nearly always use i.c.
holders for the CMOS devices | play
around with. The holders are initially
wired up, and the circuit fully check-
ed visuaily, before the CMOS i.c.
goes in. And, of course, | can always
remove the i.c. later without any dif-
ficulty if | want to try it in another
circuit. x

If you are new to CMOS vyou
should not be scared off by tales of
possible damage due to high static
voltages. Always, of course, use a
soldering iron having a bit which is
reliably connected to earth. Risks
are highest if you haven't got your
own work-room or workshop.
Should you be working in a living
room or bedroom having a nylon
carpet you may unknowingly be

storing up surprisingly high static
voltages in your body when you
walk across it. My own work-room
has got good old-fashioned
linoleum on the floor, which may
partly explain my lack of CMOS
breakdowns.

Sometimes, the suppliers of
CMOS i.c.'s are rather niggardly in
the amount of metal foil they put
over the pins, and this seems to
shrivel up and diminish in size if you
take it off and then apply it to the
pins of another i.c. for protection.
There's a simple answer to this
problem, though. You can get a
lifetime supply of metal foil in a
single carton of aluminium cooking

foil from your local Boots! [
REPEATER
INTERFERENCE

Those readers who heard the
appalling and offensive in-
terferance with the Crystal Palace
Repeater GB3LO last year, will be
gratified to hear that the offenders
were located and severely fined,
due mainly to the efforts of local
radio amateurs.

From a recent issue of the
Radio Society of Great Britain's
monthly journal ‘’“Radio Com-
munication”, we learn that the
offenders were fined £100 for
transmitting without a licence,
£200 for causing deliberate in-
terference, £30 witnesses’ costs,
£75 costs and £50 costs towards
legal aid, a total of £455 each.

We trust this successful
prosecution will be a deterrent to
others who may contemplate
similar interference with
repeaters, a form of vandalism
which was becoming increasingly
prevalent last year.
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"This chap,” said Dick chattily,
“went into the bar with a duck un-
der his arm.”

Smithy, leaning back on his stool
against the outside wall of the
Workshop, grunted.

“And the barman said,” went on
Dick, ” ‘why do you come in here
with that pig?”

Smithy reached up and adjusted
his ‘handkerchief, knotted at each
corner, so that it covered his sparse
locks more effectively. The bright
August sun shone down brilliantly
on the pair.

“So the chap said,” continued
Dick, " ‘That's not a pig.’ "

Alongside Smithy a stream of
ants had organised themselves into
a continuous raiding party: one line
of the insects disappeared busily
through a crack in the battered
Workshop dustbin whilst a second
line, burdened with morsels of Mr.
Kipling’s Apple Pies, shreds of ham
and crumbs of Sunblest Thick Sliced
Loaf, reappeared through a further
crack. The local hymenopterous
community always profited greatly
from the debris of Dick's and
Smithy’s lunches.

“"Whereupon the barman
replied,”” concluded Dick
triumphantly, ” 'l was talking to the
duck!

There was silence for a long mo-
ment.

“Go on,” prompted Smithy.

“That's it,” replied Dick. “That's
the joke.”

“Is it?"" snorted Smithy. “Then it
must be the most awful joke I've
ever heard.”
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He pondered on the dreadfulness
of the joke.
“Ever,” he repeated with finality.

RECORD PLAYER

“Dash it all,”” protested Dick
aggrievedly, “I'm only trying to
brighten things up a bit. Don't
forget that we'd planned to have our
annual day out today. Just think of
it we could be away from the
Workshop, out in the fresh air and
indulging in all manner of healthy
pastimes.”

“l know, | know,”” agreed Smithy
gloomily. “It's just our fuck that a
pile of jobs came in late yesterday
which we had to get repaired
today.”

“Well, we got them nearly all
cleared up this morning.”

“True,” said Smithy, looking at
his watch. “Well, our lunch break is
pretty well over, so let's get what's
left finished off now.”

As the pair entered the relative
gloom of the Workshop, they
stumbled until their eyes readjusted
after the sunny glare of the world
outside. They looked around them
bemusedly.

“Stap me, there's only one job
left,” said Dick excitedly as he
peered ‘at the ‘For Repair’ rack. “It's
just a record player.”

Quickly, he took a stereo record
player from the rack and carried it
over to his bench. He then returned,
picked up the two speakers and
placed these also on his bench. He
plugged the speakers into their
sockets at the rear of the record

player case and connected the
power lead to one of the mains
sockets at the rear of his bench.
He next examined the front panel
controls. Each of the stereo
channels had its own separate
volume and tone controls, these be-
ing brought out at two pairs of con-
centric knobs.

“The volume and tone controls
aren't ganged,” he remarked.
“That's a bit unusual, isn’t it?”

“It is a bit,” agreed Smithy.
"However, a few stereo players are
like that, particularly some of the
early ones. Any ticket on it to say
what's wrong with it?”

“Nope.”

“Oh well,” said Smithy resigned-
ly. “once more we'll have to start
from scratch. Try out a record on it.”

Dick reached to the shelf above
his bench and took down a battered
12 inch disc, which he set on the
turntable. He switched on the
record player, started the turntable
and then placed the pick-up stylus
on the lead-in groove of the record.
At once the right hand channel of
the record became audible from the
right hand speaker, and Dick was
able to control the volume and tone
by means of the right hand channel
controls. But the left hand channel
was completely dead, offering no
sound whatsoever at any setting of
its volume and tone controls.

“Humph,” said Smithy. "This
shouldr.’t be too difficult to sort out.
Have a look inside the cabinet for
obvious faults whilst | go and get
the service manual.”

Dick switched off the record
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player, removed its mains plug from
the bench socket and, after securing
the pick-up arm in place by means
of its clip, stood the player on its R = ~
side. He removed the base of the
cabinet and looked inside.

“"Everything looks all right,
Smithy,” he announced. “There's
nothing silly like a wire off, or -
anything like that.” O LA i B :

“Fair enough,” called out Smithy a2 g/é ____________ 7)
from the filing cabinet. ““You'd
better get the printed board out.” ‘ //‘ .

After some fiddling, Dick was v \
able to remove the printed circuit L ap000—
board and lay it out on the bench, ( el )
still connected to the speaker
sockets and to the pick-up. Also
connected to the board were two
wires from the gram motor.

“lI've got the board out,” said
Dick, "“and the input and output
leads are just long enough to reach.
"There's a couple of leads from the
gram motor, too. What are they for,
Smithy?”’

Smithy, returning from the filing
cabinet, opened the service manual
for the record player and glanced at
its circuit. (Fig. 1). &

“They're supply leads,” he replied
shortly. “The gram motor has a L
secondary winding on it so that it WS s
acts as a mains transformer as well LS
as a motor. Which is, of course,

Lo
quite an old money-saving design _69_ :’
feature in players like this one.” a {k

—-
.
v

AC
mains

Gram
motor

He put the service manual on
Dick’'s bench.

TR3
ACI{76
I
¥ 22n

“What do we do next?’ asked

Dick. [ A VWA s
“'Seeing that the left hand (%S o
channel is completely dead,” said N
<

Smithy, “we might as well kick off
with a few simple voltage tests. You
can begin by checking that the left
hand channel amplifier is getting a
supply voltage. Then check the
voltage on the output emitters.
That's the usual practice with
amplifiers like this which have got
emitter follower output stages.
Those output emitters should be sit-
ting at about half the supply voltage. "
Iif they're not then we've got a good
lead to the actual fault.”

“Okeydoke,” said Dick obligingly.
“Let's get hitched to the mains g
again.” = 1[:_; -

He pulled his testmeter towards Y e )
him, switched to a 0-50 volt d.c. i
range, then refitted the record
player mains plug into the bench
socket. After consulting the service
manua! he located the positive
supply rail for both the channel
amplifiers, then found the positions
of the circuit prints to which the
output emitters of each channel
connected. He switched the player
on.
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Fig. 1. Circuit of the left hand channel amplifier and the power supply of the stereo record player serviced by Dick and Smithy. The circuit of the right hand channel
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Fig. 2(a). The first routine check carried out by Dick was to
measure the supply voltage fed to each channel
(b). The second routine check was to check the voltage at the
output transistor emitters

“I'll start off with the right hand
channel first,” he announced. “See-
ing that it's the channel which is
working, it'll give us an idea of the
sort of voltages we should be get-
ting.”

“That’s good thinking,” said
Smithy approvingly. "One of the
charms of servicing stereo
amplifiers is that you normally have
a serviceable channel against which
you can compare the channel that's
not working.”

Dick applied his testmeter prods
between chassis. and the positive
rail of the right hand channel
amplifier. {Fig. 2(a).)

“I'm getting 22 volts here,” he
called out.

"Good,” commented Smithy.

“I'll do the right hand output
emitters next,” stated Dick, moving
his positive test prod. "Ah yes,
there’'s about 10.5 volts there.” (Fig.
2(b).) :

“Which,” commented Smithy, "is
just about what should be there.”

“Left hand channei next,” said
Dick cheerfully. “Well, the left hand
channe! is getting a supply voltage
because there's 22 volts once more
on the positive rail. And now.!'ll do
the output emitters. Blimey!”

“What's up?”

“We've struck oil first go! The
output emitters are just below 22
volts, and they're about 21 volts
positive of the chassis.”

HALF-VOLTAGE
PROVISION

Dick switched off the
player and glanced expectantly at
the Serviceman.

“"Have a look at the circuit
diagram,” said Smithy. "One of the
50

record.

delightful things about these simple
record players is the fact that their
circuit designers get up to all sorts
of neat dodges to ensure that the
output emitters do actually sit at
half the supply voltage. What you
have to look for is a d.c. feedback
loop between the output emitters
and an early transistor in the
amplifier chain. Usually, the féed-
back loop goes back to the very first
transistor.”

Dick examined the circuit
diagram and scratched his head.

"Well,”” he said eventually,
“there’s a negative feedback loop
given by R8 and C5 back to the bot-
tom of the volume control. Is that
the loop you mean?” (Fig. 3.)

“That's an audio feedback loop,”
stated Smithy. ‘The resistive part of
the loop consists of the potential
divider given by R8 and R2 in series.
C5 increases the negative feedback

at the higher audio frequencies and
gives the amplifier a bit of top cut.
The tone control consisting of R5 in
series with C3 also gives top cut. As
the resistance inserted by R5
decreases in value there is in-
creasing negative feedback of high
frequencies via C3.”

“It's funny,” mused Dick, “how
the feedback is applied to the bot-
tom of the volume control.”

“Yes, that is slightly unusual,”
agreed Smithy. “As you can see, the
earthy side of the pick-up is not
returned to chassis but to the junc-
tion of R8 and R2. This means that
the feedback voltage is applied to
the lower end of the parallel com-
bination of the pick-up and the
volume control. Still, that's of no
real interest to us at present
because, as | said just now, this
feedback loop is not a d.c. one.”

"Why isn’t it?”

“Because there’s a capacitor

which isolates the loop from the
first transistor so far as d.c. is con-
cerned. That capacitor is C1. So we
must look elsewhere for the d.c.
feedback loop. As a matter of fact,
it's rather a novel one in this record
player.”

“Where is it?”

“The loop,” said Smithy, "‘goes
from the output emitters through
the speaker, then through R9 and
R4 to the base of the first transistor.
It's completed by way of R3, which
couples the base of the first tran-
sistor to chassis.”

Dick frowned.

“| don’t quite see how it works.”

“You'll find it easier if | redraw
the circuit.”

Smithy pulled Dick’s bench note-
pad towards him and, taking a pen
from his pocket, sketched out the
feedback circuit. (Fig. 4).

R = *C3
Volume=~ | 1
S S RS Zeqy FBZ
T Tone <--l )
< !
TRy4.
RaZ TR,
1 = 2
& R

Fig. 3. The a.f. feedback loop comprises R2, R5, R8, C3 end

Cc5
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Fig. 4. The d.c. feedback loop. The output emitters couple via
the speaker, which has a negligibly low resistance, to the
potential divider chain given by R9, R4 and R3

“As you can now see,” he went
on, "TR1 is a simple emitter
follower feeding directly into the
base of TR2. TR2 is a common
emitter amplifier coupling to the
output transistor bases, and it also
provides the phase reversal needed
for the negative feedback to work. If
TR1 base goes positive, so also
does the base of TR2. The collector
of TR2 then goes negative, as do
the output emitters. Simple, isn’t
it?"

“lt is, now you've redrawn the
circuit, How do you get the half-
voltage. effect at the output
emitters?"”’

“The output emitters stabilize at
a voltage which is governed by the
values of R9, R4 and R3. TR1 and
TR2 are both silicon transistors, so
what will be the voltage on TR1
base when both transistors are con-
ductive?”

“There’ll be 0.6 volt across the
base-emitter junction of TR2,” said
Dick slowly, “and another 0.6 volt
across the base-emitter junction of
TR1. This means that TR1 base will
be 1.2 volts positive of chassis.”
(Fig. 5}.

“That's right,” confirmed Smithy.
“Let's assume for the moment that
the current flowing through R9 and
R4 is merely that needed to take
TR1 base 1.2 volts positive of
chassis. In other words, we'll say
that the same current flows through
the three resistors, R9, R4 and R3.
Very conveniently for us R3
happens to have a value of 120k
If we get 1.2 volts across this
120kQresistor we can expect to get
4.7 volts across the 470kQ resistor
R4, and another 3.3 volts across the
330k resistor R9. This means that,
when the output emitters go suf-
ficiently positive to take TR1 base
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1.2 volts positive of chassis, they
have to go up to 1.2 plus 4.7 plus
3.3 volts. Okay?"”

“Well, yes.”

Dick took up Smithy's pen and
scribbled down the voltages on his
note-pad.

“Those voltages add up to only
9.2 volts,” he said after a moment.
“But when | checked the output
emitters in the serviceable right
hand channel of this record player |
got a reading of 10.5 volts.”

“Ah yes,” agreed Smithy. “But
we've been assuming that the same
current flows through R9, R4 and
R3. In practice, a slightly higher
current flows in R9 and R4, this be-
ing the small base bias current
needed by TR1 to keep it conduc-
tive. This base current means that
the output emitters have to go
slightly higher than the 9.2 volts

- Output

r— emitters
Z R
e = 330ka
! .
]
- = R4
47V = 470kn
i | *>TR| base
= R3
e = |20k

Fig. 5. Assuming that the same
current flows through RS, R4
and R3, the voltages across
these resistors are as shown
here. In practice, a somewhat
greater current (due to base
current in TR1) flows through
R9 and R4, resulting in slightly
increased voltages across these
resistors
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given by working to resistor values
only, and in practice they go up to
around 10.5 volts.”

FEEDBACK LOOP
CAPACITORS

“l see what you're getting at,”
said Dick. '"What are those
capacitors C6 and C2 for?”

“C6,” stated Smithy, “completes
the a.f. drive circuit from the output
emitters to the speaker. Although
this capacitor has a very low reac-
tance at a.f., that reactance is by no
means zero at the lower audio fre-
quencies, which means that a small
proportion of those frequencies will
be passed on to R9. C2, coupling to
the junction of R9 and R4, ensures
that these low frequencies do not
find their way to the base of TR1.”

“That seems fair enough,” said
Dick. “l suppose we'd better start
looking a bit further into this faulty
left hand channel now.”

“Right,” replied Smithy briskly.
"The first thing to do is to check the
values of R9, R4 and R3. To make
sure that there are no external
effects which can upset ohmmeter
readings, first unplug the left hand
speaker to isolate R9, and then
check each resistor with the
testmeter prods one way round and
then the other way round. This will
guard against false low readings
due to semiconductor junctions. For
instance, the base-collector junction
of TR1 is across R9 and R4, and this
could give funny ohmmeter in-
dications. The higher ohmmeter
reading at each resistor will be the
correct one.” !

Dick switched his testmeter to a
high ohms range and proceeded to
check the values of R9, R4 and R3.
He found that R9 had its correct
value of 330k that R4 was
similarly correct at 470kQ and that
R3 also lived up to its colour coding
and, very properly, had a value of
120kQ.

Smithy frowned.

“No joy there,”” he commented.
“Just confirm that C2 isn't short-
circuited. If it is, it would prevent
any bias voltage getting to the base
of TR1 and that would cause the
present fault to-appear.”

Obligingly, Dick applied his
testmeter prods to the capacitor.
But there was no evidence of a
short-circuit here.

“We'll just do another quick
check before we get further in-
volved,” Smithy stated. “Do a quick
ohmmeter check on TR1 aend TR2.
Just to make certain that neither of
them is open-circuit or something
like that.”

“"How d‘'you' mean, do an
ohmmeter check on them?”
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“Switch your testmeter to a
lowish ohms range,” said Smithy,
“put the negative test prod on the
transistor base and apply the
positive test prod to the emitter and
collector in turn. If you get a similar
forward meter reading in each case
then you know that neither the
base-emitter junction nor the base-
collector junction has gone open-
circuit. You can do the test without
removing the transistors from the
amplifier circuit.” (Fig. 6.)

Fig. 6. Open-circuit junctions in
an n.p.n. Mransistor can be
detected by applying to the
transistor base the negative
test prod of a multimeter
switched to an ohms range,
and then applying the positive
test prod to the emitter and
collector In turn. In each case
the meter should indicate a low
resistance (but not zero
resistance because of the
forward voltage drop in the
transistor junctions)

“l don't get this,” objected Dick
stubbornly. “Why does it have to be
the negative testmeter lead which
goes to the base?”’

“Because,” explained Smithy,
“both transistors are n.p.n. types. If
they'd been p.n.p. types you'd con-
nect the positive test lead.to the
base. Don’t forget that when a con-
ventional multimeter is switched to
an ohms range the positive terminal
of its internal battery goes through
the meter circuitry to the negative
test prod of the meter and the
negative terminal of the battery
goes through to the positive test
prod.”

Dick carried out the ohmmeter
tests on the transistors to find that
these gave satisfactory’ meter
readings.

“There's nothing showing up
there, Smithy,” he stated firmly.

“Then we'll have to do a bit more
digging,” replied Smithy a little
irritably. “l can’t see us finding
anything more with simple
ohmmeter checks so we'd better
carry on to voltage readings. Turn
the power on again, Dick.”

Dick turned on the record player
mains switch.

“Let’s get back to where we were
earlier on,” he said. “I'll check the
voltage on the output emitters

again.”

He returned his testmeter to a
voltage range and rechecked the
voltage at the output emitters of the
left hand channel.

“Still the same,” he said, “they're
still 21 volts positive of chassis.”

"Try the base of TR1,”" suggested
Smithy. “The voltage indicated may
be a little lower than it should be
because of the resistance of the
meter but there should still be
something there.”

Dick applied his test prod to the
base of TR1 and looked down at the
meter. (Fig. 7(a).).

“There's nothing there.”

“Not even,” asked Smithy, "a
tiny voltage?”

“Nary a sausagel”

“Try the collector of TR1.”

Dick moved his positive test prod
to the transistor collector. (Fig.
7(b).)

"Still nothing. Hey, wait a
minute "

“What's up?”’

“I've just remembered that we
unplugged the left hand speaker just
now. There can’t be any voltage at
TR1 collector with' the speaker out
of circuit.” :

Quickly, Dick switched off the
record player, plugged in the left
hand channel speaker and switched
on again. Once more he checked the
voltage at TR1 collector.

"That's queer,” he said, puzzled.
“There's still no voltage on this
collector.”

A look of consternation suddenly
passed over Smithy's face.

“Oh no,” he muttered. “It can’t
be!” .

Alarmed, Dick turned round to
look at the Serviceman.

“Blimey, Smithy, what's eating
you? You look as though you've had
a visitation or something.”

"l have just,” said Smithy with a
stricken voice, “had a truly dreadful
thought. Here I've been holding
forth in great detail on the inner
workings of this record player
amplifier when it's more than possi-
ble that we needn't even have
bothered to get the darned printed
circuit board out at alll”

With trembling fingers, Smithy
switched off the record player and
removed the left hand channel
speaker plug. He switched Dick’s
testmeter to a low ohms range and
applied it to the pins of the speaker
plug. The meter needle did not even
maove.

"Ye gods,” wailed Smithy. “All
that's wrong with this left hand
channei is that the flaming speaker
or its lead is open-circuit! That's
what prevented any voltage getting
to R9 in the amplifier. TR1 was cut
off and so, in consequence, was
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Fig. 7(a). In a further attempt to
trace the fault in the record
player left hand channel, Dick
checked the voltage between
the base of TR1 and chassis
fb). He finally measured the
voltage on the collector of TR1

TR

2Ry <+
R3Z 7

TC2

(b)

TR2, allowing the output emitters to

go high. Dear, oh dear, why on earth
didn't | do the obvious thing of
checking the speaker before |
started looking into the amplifier
itself?"”

“Here, take it easy,” chuckled
Dick. “We ail of us make mistakes
now and again.”

But Smithy was not to be com-.
forted. Feverishly, he removed the
cover of the DIN speaker plug to
reveal that one of the speaker wires
had broken away from its tag in the
plug. Gently, Dick took the speaker
lead and plug away from Smithy's
shaking hands and resoldered the
wire to its tag. He next plugged the
speaker into the amplifier and quick-
ly checked that the left hand output
emitters now had their proper
voltage of 10.5 volts positive of
chassis. It was not long before he
had the printed board refitted inside
the stereo player case, and was able
to put the player through its paces.

AFTERNOON OFF

Smithy looked at his assistant
with glazed eyes as the latter
carried the now fuily serviceable
record player over to the “"Repaired”
rack.

“It's no good,” he moaned as
Dick returned. “I'm simply getting
past it. From now on I’'m joining the
line for the old stick and shawi!”

“Nonsense,” retorted Dick.
“We've got the record player fixed
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even if we did go a roundabout way
of doing it. Hey, how about the two
of us packing it in for the rest of the
afternoon? After ail, we are due for
a day out and there’s nothing left to
do in here.”

“It's too late to go anywhere,”
complained Smithy. “Nearly haif the
afternoon’s gone.”

Dick decided that a little distrac-
tion would be in order.

“} know a place,” he said slowly
and distinctly,” where you can get
really saturated yellowy chips.”

The troubled look left Smithy's
eyes, to be replaced by an avid
gleam.

““And where they've got
lukewarm pies which are all full of
viscous soggy meat mixture.”

“Go on,” whispered Smithy.

“And where they don’t allow
mustard on the tables, and if you
don’t want suggr in your tea you've
got to ask especially.”

Smithy licked his iips.

“And where,” went on Dick,
“when the metal sauce bottle caps
corrode away the proprietor simply
screws new caps onto the corroded
bits.”

“Joe’s Caff,” breathed Smithy.

“Joe's Caff,” confirmed Dick.

With one accord the pair rose.
Smithy turned off the main switch
and they sallied forth to savour the
delights offered by the redoubtable
Joe at his equally indestructible (to
use the exquisitely explicit American
phrase) greasy spoon. .
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TUNE-IN TO

PART 8

By
lan Sinclair

RECORDING
YOUR
PROGRESS

One big disadvantage of a key programmable
calculator is that your precious program is lost when
the power is switched off. At the time of writing,
programmable calculators which store programs on
magnetic cards are pricey and likely to remain so
because of the electromagnetic bits and pieces. The
most promising development is to couple the
calculator to a casette recorder so that the program
can be recorded on a casette, but the present
generation of programmables do not include the in-
terface circuits that are needed for this operation.
My requests to manufacturers for information on the
possibility of adding such circuits have not been
answered. Keep an eye open though — with the ex-
tensive home-computer use of casettes, a similar
use with programmables is perfectly feasible and
would greatly extend the usefulness of a program-
mable.

RECORDING ON PAPER

We key-programmable users, then, are stuck
with recording our programs on paper. Texas users
are fortunate because each TI-57 comes with a set
of record sheets which are ideal for such notes.

Briefly, what vre have to note are the following:

1. Each step of the program, along with the key
codes which appear when the program is
“replayed” using the [SST] key in [LRN] mode.

2. What each memory is used for and the start-
up procedure.

3. What each label and subroutine is used for.

4. What, in general, each program is doing. This
can be done formally in the form of a flow chart (see
later) or less formally as a set of notes.

5. A test set of numbers so that the program can
be checked before using it on fresh data.
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With this sort of record-keeping, which is not
nearly so tedious as it sounds, you can be sure of
being able to use a good program again. There is
nothing more infuriating than having to design a
program from scratch only a few months after hav-
ing used it, just because no record was kept at the
time. In addition, keeping complete records makes it
easy to change a successful short program into a
subroutine to use within another new program. Let’s
look at each of these points in detail.

Fig. 1 shows a program which is written as it
would be noted down at first, and then with each
step recorded as it would be on the re-run, using the
[SST] key. The re-run enables us to check through a
program quickly because we don‘t have to match
each code number to a kev, just to the code number
on the list. In addition, we can check quickly that we
have programmed the correct number of steps. If
that number is wrong, you can be sure the program
won't run correctly.

RADIO AND ELECTRONICS CONSTRUCTOR
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The program is to find the impedance
of a damped parallel resonant circuit,
starting at the resonant frequency and
then raising the frequency by 1kHz on
each run.

The first record of the program would

be:
LRN RCL 1 XRCL2 = 1/%/x STO 3 Lbl O
RCL3 XRCL2 -(RCL3XRCL1) 1/x=
STO4 x>+ RCLO 1/xx2 =STO5RCLO
1/x -~ RCL5 =STO 7RCL 4 +~ RCL5 =
+/- INV p—R.x%t R/S 6283 SUM 3 GTO
0 LRN

The re-run of that program to show
the code listing would be:

00 33 1 16 44 3208 32 FE87
01 55 17 25 33 33 4
02 33 2 18 85 34 45
03 85 19 32 4 35 33 5
04 25 20 23 36 85
05 24 21 75 37 84
06 32 3 22 33 0O 38 -27
07 86 O 23 25 39 22
08 33 3 24 23 40 81
09 55 25 85 41 06
10 33 2 26 32 5 42 02
11 65 27 33 0 43 08
12 43 28 25 44 03
13 33 3 29 45 45 34 3
14 55 30 335 46 51 O

15 33 1 31 85 27 00
end of program

Fig. 1

Starting Procedure for Program
of Fig. 1

Load store O with value of damping
resistance in ohms.

Load store 1 with value of inductance
in henrys, using EE6 +/- if units of uH are
entered.

Load store 2 with value of capacitance
in farads, using EE12 +/- if units of pF
are entered.

CLR RST then R/S for resonance.
Resonant frequency can now be found by
pressing RCL 3 + 2 + ¢ =.

Press R/S again to obtain impedance
at 1kHz above resonant frequency. Each
subsequent press of R/S gives the im-
pedance at 1kHz higher.

Fig. 3

Fig. 2 shows the method which should be used to
remind yourself of how each memory is used. The
Texas record-form prints in the other uses of the
memories, such as the use of memory O for coun-
ting down, using [Dsz], and the use of memory 7 for
comparison checks [x = t] and so on. In particular,
any quantity which has to be dug out of a memory
at the end of a program should be written down.
Most important, the start-up procedure for a
program should be noted.

MEMORY LISTING

Memory Number
Use
0 Value of damping

resistance in ohms ENTERED

1 Value of L in henrys

2 Value of C in farads

3 Value of 2 x f for
resonance {calculated)

4

5 }Intermediate values

7

Fig. 2
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The Texas record-sheets do not provide speciaii,
for this, but there is plenty of room for keeping a
note, Fig. 3 shows the kind of thing that is needed,
ensuring that each program is correctly started. In
this way, we don’'t waste time checking a program
when all that is at fault is a start-up error, such as
forgetting to press [RST] for example.

A record of all the labels and subroutines that are
used is also extremely helpful for at least two
reasons. One reason is that a subroutine may have
to be used by itself for some minor calculations. If,
for example, we have a subroutine which calculates
the reactance of a capacitor and which is part of a
program for calculating impedance, we can use this
subroutine separately while the program is in store.
if the subroutine follows [Lbl] [0], then to make use
of this subroutine we make sure that the memories
are correctly loaded {with C and f in this example),
press [GTO] [0] and [R/S], and so run the sub-
routine by itself. The display will show the number
which has been calculated at the end of the sub-
routine. This is possible only when the subroutine
ends with the instruction [INV] [SBR], because
when a subroutine is used by itself this instruction
takes the place of [R/S] to stop the subroutine. If the
subroutine ends in a [GTO] instruction the result will
not be displayed, and the rest of the program will be
worked.

Listing labels also helps to ensure that the same
label is not used twice, and listing subroutines
allows us to pick out useful subroutines for use in
other programs. A useful additional note is the
number of steps in.a subroutine because this lets us
know at once if there is room for it in another
program.

" The most important part of record-keeping is the
one which is often neglected — keeping a record of
how a program is constructed. Programming is a
way of thinking about problems, a way of breaking
them down into easily-solved pieces, and if we
record how we have tackled each problem we can
very often use a similar method again.

55




FLOW CHART

There are many ways of noting how a program
goes about its work. A record of the method can be
as simple as a note of the formula used, or a sum-
mary of the calculations and the loops; alternatively
we can go to the “professional” method of a flow
chart. A flow chart is a diagramatic method of set-
ting out what a program does, and is a very useful
method of designing programs. Fig. 4 shows the
standard flow-chart symbols, and Fig. 5 shows a
flow-chart for a program.

When a program is designed by the use of a flow-
chart, the work of preparing the program can be
greatly speeded up because the flow-chart shows
where subroutines can be used (the box symbol
with double lines), where decision steps like [Dsz] or
[x = t] are needed (the first symbol in Fig. 4) and
where loops exist. Preparing flow-charts is
something you learn by practice, but we can run
quickly over one just to see what is involved.

Fig. 5 shows a flow-chart for calculating reac-
tances, with the frequency increased by 1 kHzson
each loop. When the program is started, the
calculation of capacitive reactance is shown as a

Decision (such as x=t?)

Pre-defined process,
such as subroutine

IN/OUT

Preparation

Exit or entry to
flowchart

\\ Start/Stop

Fig. 4. Flow-chart symbols

AN

2nfL

READOUT

Add 1
to f

, NO
- Isf=20k}9—-)——

YES

STOP /)
SN W g

Fig. 5. Flow-chart for reactances

subroutine, and the result is shown stored. The next
step is calculation of inductive reactance, another
subroutine, with the value placed in another store.
The next step uses the stored values of reactance to
calculate the total reactance which is then dis-
played. The READOUT step could be a pause or an-
[R/S] step. Following this is the decision “is f =
20kHz?", assuming that this is a program for finding
reactance values up to 20kHz. if the answer at the
decision step is NO the loop is traced, and.frequency
is incremented by 1kHz (not a subroutine, just a [1]
[SUM] [O] type of step) and so back to the first reac-
tance calculation. If the answer to the decision
question is YES, the program stops.
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This sort of chart does not need to show much
detail, but it does show what the outline of a
program has to be, and it makes for much easier un-
derstanding of programs. Quite a lot of experience is
needed before you can look at a set of program
steps and decide how the program works, even
when you are familar with the calculator, but with a
flow-chart for the program you know exactly what
to look for, and the whole process. In addition, if you
have a program written for a very different machine,
such as the Casio FX201P, the inclusion of a flow-
chart helps greatly in translating the program for the
TI-67. The Texas record sheets leave ample room
for a small flow-chart.

Finally, a set of test data is most useful.

Sometimes a program can be quite complex (see
next month!) and, if we key in the program wrongly,
the answers will be wrong but we don’t realise it.
Gibberish answers are, of course, easily spotted, but
answers that look reasonable simply have to be
accepted unless you can be bothered to work them
out without using the program. A set of test data,
using simple numbers, and a note of the answer,
solves this problem. Key in your program, enter the
test data, run the program, and check the answer. If
the answer agrees with the recorded value for the
same test data, the program Is working and you can
go ahead with the real data. If the answer is wrong
— aren’t you glad you didn’t use the program?
(To be continued)

Trade News . . .

Ambit International have in-
troduced a new concept in prototyp-
ing meters with their “Meter Made”

“METER MADE"” SYSTEM

system. This comprises a range of iy thi; i oo
four basic meter types (soon to be Ty R ll o S
extended to seven) with scale ) ::::&"M\. ..“;;;::‘:’1
blanks and rub-down transfers for St e [T e s
the designer or engineer to devise é‘i?lﬁ:; i et v
exactly the scale required for a par- W WO wme o e
ticular job. ; §m”‘*"‘"‘“£ : Phetoaortiulaho)
Each kit consists of three basic N . BN e e ek

meters with five blanks and a sheet
of rub-down scales and legends
covering virtually all requirements
from VU, S-units and volts to
milliamperes, phase, reflection and
even warp factor. The meters
available include various low cost
movements with either edge or flat
face display. Movements may be
linear or biased, centre-zero or dou-
ble meter types. Of the latter one
unit may be centre-zero and one
may be biased left or right.
Further information is available
from Ambit International, 2
Gresham Road, Brentwood, Essex.
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Illustrating the “Meter Made™ system introduced by Ambit
International. Employing a range of different movements and
rub-down scale transfers, almost any type of meter can be

made up for any application

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 %;)ods or refund
money and who have become the subject of li uida-
tion or bankruptcy proceedings. These refunds are
made voluntarii)y ang 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.

Mail Order Protection Scheme

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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REVOR OPTICAL &
TECHNICAL

6 SICILIAN AVENUE
LONDON W.C.1
} Tel. 01-836 4536

£14.91

POST
FREE

4II
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 1ssue)

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
Telecommunications Technicians’
Radio TV Electronics Technicians’
Electrical tnstaliatons Technicians’
£iectrical Instaliation Work
Radio Amateurs’
MPT Radio Communications Cert.
EXAMINAYION STUDENTS —
GUARANTEED COACHING
UNTIL.SUCCESSFUL
COLOUR TV SERVICING !
Fechinwrans teavust i TV S sviningg are o constant demand  Learn all the
technicgues i w10 service Colanr ang Mo, [V aets through new homne
sludy course appooved by leadioeg manafacturss I

TECHNICAL TRAINING

1CS otier a wiae chowce of non-exm
courses designed 10 equip you lor a
better job 1N your particuiar branch of
electronics. including.
Etectronic Engmeering &
Maintenance
Computer Engineering/Programming
Rado TV & Audio Engineersg
& Servicing
tlectrgal Engineniing. Instalations
& Contracting

POST THIS COUPQN OR TELEPHONE FOR FREE PROSPECTUS

I am interested n
Age

Oceunation

Nine
Address .
Accredited 10
by CACC nternational Cocrsspop_dsnca_&fl_ogls
Member of Dept L278 intertext House, LONDON

Ilﬂs ARCC SW8 4UJ or phone 01-622 9911 {anytime)
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Strip-fix Plastic |

PANEL SIGNS

* SET 3 - Wording - WHITE I
* SET 4 - Wording - BLACK

Over. 1,000 words and symbols,
covering more than 300 terms, in
each set I

Ilustration of actual size = RADIO

* SET 5-DIALS ?l

6 sheets containing one Large and |

two Medium scales, Large Horizontal |

Tuning scale, Frequencies, 12 Control
Panels [

6 SHEETS IN EACH SET

PRICE: £1 per set inc. VAT '
p- & p. 8p per set

| To DATA PUBLICATIONS LTD. |

To DATA PUBLICATIONS LTD.,
57 Maida Vale, London, W9 1SN |

Please supply Panel Signs as follows: Set 3. Set 4........ Set 5. r

I enclose cheque/crossed postal order for..................................
(Tick which set is required) |




SMALL ADVERTISEMENTS

‘Rate: 10p per word. Minimum charge £1.50

Box No. 25p extra

‘Advertisements must be prepaid and all copy must
be received by the 4th of the month for insertion in
the following month’s issue. The Publishers can-
not be held liable in any way for printing errors or
omissions, nor can they accept responsibility for
the bona fides of Advertisers. Where adver-
tisements offer any equipment of a transmitting
nature, readers are reminded that a licence is nor-
mally required. {(Replies to Box Numbers should

be addressed to: Box No. —, Radio and Elec-
tronics Constructor, 57 Maida Vale, London, W9
1SN.

‘WANTED: Large and small quantities of transistors, I.C.’s’
displays, etc., etc. Call any Saturday to: 306 St. Paul’s
Road, London N.1. Telephone: 01-359 4224.

PARCELS: 200 mixed components £4. 100 £2.75. 10 red
LED’s 125 90p. 100 mixed branded transistors, new,
£2.50. 50 mixed untested i.c.’s 65p. Lists 15p. Sole, 37
Stanley Street, Ormskirk, Lancs., L39 2DH.

CONSTRUCT METAL DETECTORS: 1. £120 pulse dis-
criminator (£12 construction cost). 2. £60 model (£6 con-
/cost). 3. £30 BFO (£3 con/cost). For all three together,
written guaranteed d.i.y. plans, send £2. (Dept. RC), J.
Lucas, 2 College Road, Grays, Essex. (Established 1973).

FOR SALE: Inverter, 12V d.c. to 240V a.c. Suitable running’
electric shaver, camping, boating, etc. £5.50. Box No.!
G355.

SOLAR CELLS: Bits, books and bargains. Send 95p for
Solar Cell booklet and Data Sheets or stamp for list. —
Edencombe Ltd., 34 Nathans Road, North Wembley,
Middlesex HAO 3RX.

INTERESTED IN OSCAR? Then join AMSAT-UK.
Newsletters, OSCAR NEWS Journal, prediction charts,
etc. Details of membership from: Ron Broadbent, G3AAj,
94 Herongate Road, Wanstead Park, London, E12 5EQ.

COMPLETE REPAIR INSTRUCTIONS for any re-
quested TV, £5 (with diagrams £5.50). Any requested ser-
vice sheet £1 plus s.a.e. S.a.e. brings free newsletter,
details unique ls)ublications, vouchers and service sheets
from 50p. AUSREC, 76 Church Street, Larkhall,
Lanarkshire.

AERIAL BOOSTERS — Bl1l VHF/FM Radio — Bl11A
VHF 2 Metre Radio — B45 UHF Television. Price £5.
S.A.E. for leaflets, Electronic Mailorder Ltd., Ramsbot-
tom, Bury, Lancs. BLO 9AG.

FOR SALE: Fundamentals of Radio Servicing by B. W.
Hicks, published by Hutchinsons Educational, £2.20 post
paid. Handbook of Satellites and Space Vehicles by R. P:
Haviland, £3.50 post paid. — Box No. G366. g h -

RADIO, ELECTRONICS, TELEVISION BOOKS.
Largest variety. Lowest prices. Write for list. Business
Promotion Bureau, 376 Lajpat Rai Market, Dethi 110006,
India.

SIGNAL INJECTORS (AF/RF) £2.50 with full instruc-
tions. Pin points faults in radios/amps. quickly. Or send'
s.a.e. for list of low priced test equipment. Bobker, 29
Chadderton Drive, Unsworth, Bury, Lancs.

THE RADIO AMATEUR INVALID & BEDFAST
CLUB is a well established Society providing facilities tor
the physically handicapped to enjoy the hobby of Amateur
Radio. Please become a supporter of this worthy cause.
Details from the Hon. Secretary, Mr. H. R. Boutle, 14
Queens Drive, Bedford.

{Continued on page 61)

COMPONENT

PACKS

PU1: 50 untested, un-
marked t.tl. i.c.’'s (mostly
7400 series) 65p
PU2: Untested, unmarked
silicon diodes, some ger-
manium. Pack of 200 (ap-
prox.). 65p
PT1: Tested, marked selec-
tion of popular diodes. Con-
tains: 25 x 1NS814, 10 x
1N4002, 5 x BY127 125p
PT2: Tested selection of
popular electrolytic
capacitors. Contains: 5 x
1uF, 5 x 4.7uF, 5 x 10uF, 3
x 100uF 150p
PT3: Five #W 5% resistors
of each value from 10 Q to
1M. Total of 305.
Tested. 325p
PT4: Stranded connecting
wire. Five colours each 5

SEMICONDUCTORS

BC107  12p 7400 12p
BC108  12p 7402 12p
BC109  12p 7408 12p
BC182  12p 741 25p
BC183  13p 2ZN414  100p
BC184  13p BY127  15p

BC212 10p
BC214 10p

0A200  20p
M680C  740p

OPTO-ELECTRONICS
0.125" L.E.D:s

TIL20S — Red 16p
TiL211 — Yellow 22p
TIL213 — Green 24p
Clips, extra: 2p

Special offer on orders
received during July and
August. Seven-segment dis-
play type DL707. Normal
price 90p. Offer price 70p,
Two for 130p.

metres. 65p
PT5: As pack PT4 but solid
conductor. 65p
CAPACITORS

Wide range of polystyrene,
polyester, electrolytic etc.,
too numerous to mention.

Prices range from 8p to 40p *

POTENTIOMETERS

4.7k — 1M single 28p
100Q - 1M horizontal or
vertical preset 8p

Mail order only. All prices include VAT. Please add 20p for
postage (except component packs). Full list available on

receipt of large s.a.e.

T. & J.ELECTRONIC COMPONENTS

98 Burrow Road, Chigwell, Essex 1IG7 4HB

Wilmslow

Audio

THE firm for speakers!

SEND 15p FOR THE WORLDS BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS
KITS, CROSSOVERS ETC. AND DISCOUNT

PRICE LIST

=

AUDAX eAUDIOMASTER ¢BAKER ¢BOWERS & ]
WILKINS ¢ CASTLE eCELESTION o
CHARTWELL ¢COLES eDALESFORD e
DECCA eEM! eEAGLE eELAC oFANE o

GAUSS GOODMANS e |.M.F.
ISOPON eJR ¢ JORDAN WATTS eKEF e
LEAK ¢ LOWTHER e MCKENZIE eMONITOR
AUD!O e PEERLESS eRADFORD eRAM e
RICHARD ALLAN ¢SEAS ¢STAG oTANNOY o
VIDEOTONE eWARFEDALE oYAMAHA o
SHACKMAN o¢TANGENT

WILMSLOW AUDIO oeer rec

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF
Discount HiFi Etc. at 5 Swan Strest and 10 Swan Street

Tel: 0625-529599 for Speakers, 0625-526213 for HiFi
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TOWERS INTERNATIONAL
OPAMP LINEAR-IC SELECTOR

(JUST PUBLISHED)

 Jowers’ International
OpAmp Linear-IC Selector

Towwers. MBE. MA_E5c € Eng. MIERE
Tamears. Bk tCamab}

it 28
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of basic specifications for over four thousand opamps, offers infor-
mation on:

Ratings

Characteristics

Case details

Terminal identifications

Applications use

Manufacturers

Substitution equivalents (both European and American)

This work covers not only classical ‘pure’ opamps, but also
several classes of ‘quasi-opamps’ (i.e. linear-ICs with opamp-like
characteristics) such as dc-comparators, operational-trans-
conductance-amplifiers, differential-output amplifiers, current-
difference amplifiers, and voltage-follower amplifiers.

The more than 4,000 opamps covered in this self-contained
volume are a selection of the more common current and widely-
used obsolete types.

The coverage is international in scope and includes opamps not
only from the USA and Continental Europe, but also from the United
Kingdom and the Far East (Japan).

Price £7.50 inc P&P

_—————————————————1

Rl ) Gy 2

Tower's by T. D. Towers
International MBE, MA, BSc, C Eng, MIERE
OpAmp Linear-IC  £7.50

Selector ‘ inc. post and packing

To:—DATA PUBLICATIONS LTD.
57 MAIDA VALE
LONDON W9 1SN

Please send Me ........ccoveevvnnnnnnn.. copy/copies

e o . e (Block capitals) i

DIRECT SUPPLY SERVICE TO READERS

This opamp linear-IC compendium, a comprehensive tabulation-

(Please allow 21 days for delivery)

TOWERS INTERNATIONAL
FET SELECTOR

s} Cinternational
Fet Selecior f

-
®
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If you deal with field effect transistors, or fet's — whether as a stu-
dent, a hobbyist, a circuit engineer, a buyer, a teacher or a ser-
viceman — you often want data on a specific fet of which you

‘know only the type number. |
Specifications apart, you may be even more interested in where
you can get the device in question. And perhaps more important
still (particularly with obsolete devices), you may want guidance on
a readily available possible substitute.
This fet compendium, a comprehensive tabulation of basic
specification. offers information on:
. Ratings
. Characteristics
Case details
. Terminal identifications
. Applications use
. Manufacturers
. Substitution equivalents (both European and American)
The many fet's covered in this compendium are most of the
more common current and widely-used obsolete types.
It is international in scope and covers fet's not only from the
USA and Continental Europe, but also from the United Kingdom
and the Far East (Japan). .

Price £4.00 inc P&P
the: UK.)

[y = Sl i S e o - o

Tower's by T. D. TOWERS
International MBE, MA, BSc, C Eng, MIERE
EET £4.00

Selector inc. post and packing

To:—DATA PUBLICATIONS LTD.
57 MAIDA VALE
LONDON WS 1SN

Please send me .............cccuuneenn. copy/copies
to the address shown below

e e e e e o S GER GEE GEE GEE TES GED D D TR S S e

............................................ (Block capitals)
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SMALL ADVERTISEMENTS

(Continued from page 59}

2 METRE FM MONITOR RECEIVER MODULE. PCB
size 5 in. x 2% in. 6 channel. Complete kit including
prewound coils/transformers and ceramic filters £24.30.
Matching scanner, 2 mode kit £7.90 inc. LED’s. Recetver
crystals £2.50 per channel. Details s.a.e. A. Bailey,
G3WPO, 9 Alberta Walk, Worthing, Sussex.

X-BAND SPECTRUM ANALYSER for sale or exchange
“ 'for good multimeter. Telephone Swindon 751112.

WANTED: FAX equipment, manuals, service sheets, etc.
G2UK, 21 Romany Road, Oulton Broad, Lowestoft, Suf-
folk. NR32 3PJ.

FOR SALE: Bush cassette tape recorder, battery driven.
Microphone, etc. Excellent condition. £10 plus postage.
Box No. G375.

INTERCOM/BABY ALARM. 50 ft. lead, volume control.
Only £7.95. Refund guarantee. J. Harmsworth (RE2), 34
Victoria Street, Eccles, Maidstone, Kent.

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 Fixed Stations, DX Cer-
tificates, contests and activities for the SWL and transmit-
ting members. Monthly magazine, Monitor, containing ar-
ticles of general interest to Broadcast and Amateur SWLs,
Transmitter Section and League affairs, etc. League
supplies such as badges, headed notepaper and envelopes,
QSL cards, etc., are available at reasonable cost. Send for
League particulars, Membership including monthly
magazires, etc., £6.00 per annum. RJ .K. and British Com-
monwealth), overseas $12.00. Secretary ISWL, 1 Grove
Road, Lydney, Glos., GL15 5JE. ;

FOR SALE: "Challenge of the Stars” by Patrick Moore and
David A. Hardy £2.00. "Destroyers” by Antony Preston
£4.00. Box No. G376.

FOR SALE: Radio & Electronics Constructor. Seven bound
volumes. 1958-1961, 1969-1970, 1971-1972 (Two copies),
1972-1973. Offers? Merseyside. Telephone: 051-426 6767.

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 Company,
Capacity House, 2-6 Rothsay Street, Tower Bridge Road,
London, S.E.1. Telephone: 01-407 6444.

COLLECTORS’ ITEMS. Nearly 50 copies of Radio Socie-
ty of Great Britain’s Bulletins covering period 1945 to
1949. In reasonable condition. Offers to: Box No. G377.

SOLID STATE INTERCOMS. Call button each end,
volume control, and 50 ft. lead. Only £8.95. Refund
guarantee. J. Harmsworth, (RE1), 34 Victoria Street,
Eccles, Maidstone, Kent.

FOR SALE: Single issues of Radio & Electronics Construc-
tor covering the period 1955, 1956, 1958, 1959, 1960,
1961, 1967, 1968 and 1976. Not complete years. Cover
price asked, plus postage. WANTED: Issues for com-
plete years 1947 to 1955, plus December 1972. Marcel
Volery, 27 Rue du Grand-Pre, CH-1202 Geneva,
Switzerland. Telex 212.

FOR SALE: 25 mixed voltage 2W zeners 50p. Switch
cleaner 50p. P/r cassette mechanisms £10 and £15. S.a.e.
for details. Incomplete video tape recorders £50. Closed
circuit TV cameras £50. Hearing aid amplifiers £1. Red
l.e.d.’s 5p and 10p. 1IN914 — 100 — 50p. 10 fuseholders £1.
gpower transistors €£1. Miniature relays 25p. Box No.

381.

{Continued on page 63)

lNAME
IADDRESS

Understand electronics

Step by step, we take you through all the fundamentals
of electrowics and show you how easily the subject can
be mastered using our unique Learna-Kit Course.

(1)
(2)

(3)

- — _ —- _ sl
Brochure without obligation to REF 9/79
BRITISH NATIONAL RADIO &

ELECTRONICS SCHOOL:
P.O. Box 156, Jersey, Channel Islands.

Build an oscilloscope
Read, draw and understand
circuit diagrams.

Carry out over 40 experi-
ments on basic electronic
circuits and see how

they work.

LSSt

L--J

Build 50 Interesting Projects on a
P.C. Chassis with surplus com-
ponents from your “Spares Box”.

EXPERIMENTER'S
PRINTED CIRCUIT KIT

Contents: 4 small boards to suit the
enclosed designs, etching powder,
resist paint, solvent, degreaser and
etching instructions. Also BO Cir-
cuit Diagrams, chassis plans and
layouts for simple radio receivers,
transmitters, intercoms, amplifiers,
instruments, gadgets etc. you can
build at negligible cost with "surplus’
or reclaimed parts and transistors
you already have.

Price: £1.70. Postage & pack. 30p

PHOTOELECTRIC KIT

A kit of basic parts to build a simple,
I.R. sensitive photoelectric switch.
Contents: phototransistor, tran-
sistors, diode, resistors, connector,
relay chassis board, case, screws
rivets and full instructions.

Price: £4.50. Postage & pack. 50p.

OPTICAL KIT

A kit of parts of build an I.R. folded-
beam projector and receiver to suit
the above kit. Contents: lenses, 2’
mirrors, 2 45° blocks, infra-red filter,
lamphoider, building plans, etc.
Price: £3.70. Postage & pack. 30p.
Both kits together make an efficient
Invisible Beam Burglar Alarm.

EXPERIMENTAL ELECTRONICS

335 Battersea Park Road, London S.W. 11 4SL
Send S.A.E. for full dstails of all kits and circuits =

BUILD YOUR OWN

PA. GROUP & DISCO SPEAKERS by R. F. C. Stephens.

Save money with this practical guide. Plans for 17 different
designs, Line source, |.B., Horn and Reflex types, for 87-18" drive
units. £3.95 post free ($8 overseas).

THE INFRA-BASS LOUDSPEAKER by G. Holliman

{full constructional details for versions using 15", 12" and 10"
drive units.} £2.95 post free ($6 overseas).

THE DALESFORD SPEAKER BOOK by R. F. C. Stephens

This book is a must for the keen home constructor. Latest tech-
nology DIY designs. Plans for |.B., and Reflex designs for 10-100
watts. Also unusual centre-bass system. £2.20 post free ($5 over-

seas).

VAN KAREN PUBLISHING
5 Swan Street, Wilmslow, Cheshire
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BUILD YOUR OWN

40MHz Counter _ Tl
300MHz Proscaler RN, %% =

Rx Digital Readout | [fiiwone.).. . .y }
_ Sl i

DIGITAL FREQUENCY COUNTER Model RQ-3 and its accessories offer
you one of the most versatile combinations available. On its own the RQ-3 in-
corporates the foliowing features: Mains operation — 40MHz Counting — 6
digit accuracy — 36mV RMS sensitivity — Displays not only FREQUENCY

ELECTRONICIITTE

(MHz), but PERIOD (pS) and WAVELENGTH (Metres) as well
Complete Kit £44.95 + 15% VAT
RX DIGITAL READOUT Model RQ-30M. Small additional PCB enables you
to modify the RQ-3 Counter to correct for any IF and give you a display of Rx ® MODEL RADIO CONTROL
tuning frequency. Makes your inaccurate tuning dia! obsolete! Detailing both Theory and Practice, this book,
Complete Kit £8.95 + 15% VAT by leading authority Paul Newell, has become
VHF PRESCALER Model RQ-10 Self-contained in its own case with its own the standard reference work. A brief historical
power supply. Extends the range of any Frequency Counter to beyond survey leads up-to a detailed description of
. 300MHz. . proportional systems, with over 100 ii-
Complete Kit £18.95 + 15% VAT lustrations, including theoretical circuits and i
StGNAL CLARIFER Model RQ-9. Truly remarkable multi-function filter and p.c: layouts for an advanced digital system.
limiter plugs into the output of any receiver and fantastically improves signal 134 pages Price £3.35
readability by suppressing all types of interference. Contains HP, LP, BP and
Notch filters in various combinations.
Remarkable value at only £22.60 + 15% VAT U.K. Packing
CRYSTAL CALIBRATOR Model RQ-1. Outputs on 1MHz, 10QkHz and & Postage 32p n
10kHz either CW or internally modulated with audible tone. Gives harmonics 2 =
well into VHF. =
Complete Kit only £12.72 + 15% VAT Hia J
BEGINNERS SHORT WAVE RAD!O Model RQ-5. Sensitive little radio.
Ideal for the budding Dx-er of any age. Reception from all over the world l
guaranteed. Kit includes a helpful guide to Dx-ing. ON SALE Now . l
| i p 1
Complete Kit £10.60 + 15% VAT at a" 'eadlng shops 1 ' '
MORSE PRACTICE K!T Model RQ-7. Includes key and all necessary comi- B . 2
ponents inciuding case and PCB. Ideal beginner's kit. or dlreCt from-_ 3
Complete Kit £9.50 + 16% VAT ‘ | |
Send for details — postage apprecisted, 9p stam,
&h 2P o a RADIO MODELLER
" i TR BOOKS DIVISION,
ebaran, Le Coudre A
Rocq ualne Rocquaine High Street,
GUERNSEY C.I. Sunningdale,

Berkshire SL5 ONF.

electronics

SMALL ADVERTISEMENTS

Use this form for your small advertisement

To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W9 1SN
Please insert the following advertisement in the ............issue of RADIO & ELECTRONICS CONSTRUCTOR

| —-

15 words at 10p
= £1.50

e 1 — , - ALL WORDING
IN
BLOCK LETTERS
PLEASE

| enclose remittance of.................. being payment at 10p a word. MINIMUM £1.50
Box Number, if required, 25p extra

NAME... .. ... . x el il g W PS8 LY e L T e T
IADIBIRESS'. . L rm el e witle i o il S PO

Copy to be received four weeks prior to publication.

Published on the 3rd of evary month, forward dated.
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SMALL ADVERTISEMENTS

(Continued from page 61)

FOR SALE Gent’s wrist watch, £20. Nurse watch, £12. Box
No. G382.

88-108MHz TRANSMITTERS, built-in battery, mere 25
x 49 x 70mm. £13. 15 x 18 x 40mm. £25. Range up to 500
yards. Transmitter modules £6. Unlicensable U.K. Mail
Or((i:er. Micro Electronics, 15 New Oxford Street, London

.C.1.

VHF-FM Micro-transmitter. I.C. design. Range 100 yds.
88-110MHz. Built £3.95. Kit £2.95. Both. P.&P. 25p. P.
Faherty, 4 Angus Drive, South Ruislip, Middlesex.

WANTED: Telford Communications TC10 “Multimode’’ 2
rélgtx; transmitter. Details and price please to Box No.
83.

RECORDS FOR THE RADIO ENTHUSIAST. S.a.e. for
details. Atlantis Productions, 13 Clay Road, Caister-on-
Sea, Norfolk.

FOR SALE: 5 bound volumes of Radio & Electronics
fgsnstructor. 1969 to 1972. Offers? Telephone: 01-969
i

‘A FAST INTRODUCTION TO COMPUTING £3.95.
Introduction to Microprocessors and Computing £2.75.
Both ordered together £6.20. S.A.E. for list of computing
books. Dept. RC; Industrial Training Press, 3 Ringwoo
Way, Winchmore Hill, London N21 2RA.

DIGITAL MULTIMETER Doram. Cost £68. Also similar
multimeter (Watford) £55. Offers, 4 Riversley Road,
Gloucester, GL2 0QT.

PERSONAL

JANE SCOTT FOR GENUINE FRIENDS. Introduc-
tions to opposife sex with sincerity and- thoughtfulness.
Details free. Stamp to: Jane Scott, 3/Con North St.
Quadrant, Brightbn, Sussex, BN1 3GJ.

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk
Broads, why not help to preserve these beautiful
waterways. Join the Broads Society and play your part in
determining Broadlands future. Further details from: —
The Hon. Membership Secretary, The Broads Society,
“Icknield,”” Hilly Plantation, Thorpe St. Andrew,
Norwich, NOR 858.

CHI-KUNG for mental/physical health. Discover “Chi” -
the life-force/bio-electricity in your body. Send stamp for
your Free Literature. The Chi-Kung Society (REC39), 64
Cecil Road, London E13 OLR.

BROADLANDS RESIDENTIAL CLUB for é&lderly

eople. Are you recently retired and looking for a home?

/e have a delightful top floor room overlooking Oulton

Broad, facing south. Write to: The Warden, Broadlands

SRS?ti'dlekntial lub, Borrow Road, Oulton Broad, Lowestoft,
olk.

FOR HELP with (elementary) Computer, statistical or
technical mathematics, send query, s.a.e., paper, P.O.
for 50p to: Box No. G380.

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

iven by volunteers. Already supported by-Industry and

%ommerce in Norfolk. Recreational. Educational. You
can be involved. Write to: NAS, Secretary, 195 White
Woman Lane, Old Catton, Norwich, Norfolk.

PLAIN-BACKED

SELF-BINDERS
for your other magazines

(Maximum Format 114" x 8%")

e )

R

The "“CORDEX" Patent Self-Binding
Case will keep your copies in mint
condition. Issues 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 £1.95 .. 20.400

including V.A.T.

Available only from:—

Data Publications Ltd.
57 Maida Vale London W9 1SN
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RADIO & ELECTRONICS CONSTRUCTOR

Single Copies
Price 50p each, p&p 13p
Issue(s) required o R M e

Annual Subscription
Price £7 50 inland, £8.50 overseas

post free, commence with... .. ... .. . . ... issue
Bound Volumes:
Vol. 27. August 1973 to July 1974 Price £3.00, post & pkg 90p
Vol. 28. August 1974 to July 1975 Price £3.20, post & pkg 90p
Vol. 29. August 1975 to July 1976 Price £3.50, post & pkg 90p ~
Vol. 30. August 1978 to July 1977 Price £3.70, post & pkg 90p
Vol. 31. August 1977 to July 1978 Price £5.20, post & pkg 90p

CORDEX SELF-BINDERS

With title, '/RADIO & ELECTRONICS CONSTRUCTOR’ on spine,

maroon only Price £1.95, post & pkg 40p
With no title on spine, maroon Price £1.95, post & pkg 40p
With no title on spine, green Price £1.95, post & pkg 40p

Prices include V.A.T.

DATA BOOK SERIES

DB5 TV Fault Finding, 132 pages Price £1.20, P. & P. 20p

DB6 Radio Amateur Operator s Handbook,
New edition in course of preparation

DB17 Understandmg Television, 504 pages Price £3.95, P. & P. 70p

DB19 Simple Short Wave Receivers Price 80p, P. & P. 20p
140 pages
STRIP-FIX PLASTIC PANEL SIGNS
Set 3: Wording — White — 6 sheets Price £1.00, P. & P. 8p
Set 4: Wording — Black — 6 sheets Price £1.00, P. & P. 8p
Set 5: Dials — 6 sheets Price £1.00, P. & P. 8p
Prices include V.A.T.
| enclose Postal Order/Cheque for... ..... .. in payment for ......cc.ociieeiiiiiiniin Do 2
O ST e e BB 1 T x T WS TE R B N L L
ADDREG il . b cave b e |y ) . Mae o SRRy 2L iR b s g sl

BTt e B A 06 0 0 Joan J0000000a00GUREEE ) IOGI G0 008 gge dadTt 0 - a 0o gos grB0ograoogaca odbogga o auoa {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 bookseller

Data Publications Ltd., 57 Maida Vale, London W9 1SN
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