


TOWERS INTERNATIONAL
TRANSISTOR SELECTOR

{NEW REVISED EDITION)

This is dead! (Eﬁ/
Would this replace it?

If it takes you longer than 1 minute to find out all about these
transistors then you need a copy of TOWER'S INTERNATIONAL
TRANSISTOR SELECTOR. It's one of the most useful working
books you will be offered this year. And probably the cheapest!

In it, you will find a really international selection of 13,000
transistor types — British, Continental European, American and
Japanese. And we think that they will solve 90% of your transistor
enquiries.

Current and widely used obsolete types were carefully selected
and arranged in Numero-Alphabetical order by an author who
was uniquely qualified to do the job. With his compendium, all
you need to know is the type number and you can learn all abouta
transistor's specification; who made it and where to contact
thenyhat to use to replace it.

Price £10.35 inc P&P

Tower's by T. D. Towers
International MBE, MA, BSc, C Eng, MIERE I
Transistor £10.35

Selector inc. post and packing

To:—DATA PUBLICATIONS LTD.
57 MAIDA VALE
LONDON W89 1SN

Please send me . . .
to the address shown below

NAME : 5 v gv 2 wm 2 mw o w= a o s o a5

copy/copies

ADDRESS . .. .. . :5 <+« « 4

—\——.q!—ﬁ———————

. . . . (Block capitals)

DIRECT SUPPLY SERVICE TO READERS

(Please allow 21 days for delivery)

———————————————

TOWERS INTERNATIONAL
FET SELECTOR

If you deal with field effect transistors, or fet's — whether as a
student, a hobbyist, a circuit engineer, a buyer, a-teacher or a
serviceman — 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

NOO AWN =

Tower'’s by T. D. TOWERS
International MBE, MA, BSc, C Eng, MIERE
FET £4.00

Selector inc. post and packing

To:—DATA PUBLICATIONS LTD.
57 MAIDA VALE
LONDON W9 1SN

Pleasesendme . . . . ..
to the address shown below

copy/copies

NAME . .. ... ..
ADDRESS . . . .« v v v 0

(Block capitals)
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Conque
thechip.

Be it career, hobby or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years.

Knowledge of its operation and its use is vital.
Knowledge you can attain, through us, in simple,
easy to understand stages.

Learn the technology of the future today in
your own home. i

IELECTRONICS | IDIGITAL
| K Budyowown | | TECHNIQUES
rom watches to sophisticated | { [IFTBCOURSE.

Learn to draw and

Block Caps. Please
: Post now, without obligation to:

 British National Radio
No previous knowledge is necessary. 18 Electronics School.

— Just clip the coupon for a brochure : P.O.Box 156, Jersey, Channel Isles

understand circuits. g)i ig%b?%itgﬁézi -adds scope : Please}%:ugﬁggggg\ggs
Carry out over ! ELECTRONICS COURSE
4 75 # 40 experiments. :
g o = | Name
- - - '
: : Address
COMPUTER gggg :
TECHNOLOGY | el :
e ome computer. | BROCHURES i dhhs
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SAME DAY SERVICE

JUNE 1980

ALL PRICES INCLUDE V.AT. ANDP. & P,

Red .2 12p
Green .2 21p
Yellow .2 21p
Red .125 12p
Green .125 21p
Yellow .125 21p

uA 7418 pin 26p
NES55 31p

Sub-min Transformers

6-0-6v 100mA £1.15
9-0-9v 75mA £1.15
12-0-12v 100mA £1.15

Chassis mounting fuse holders.
20mm 8p

5 pin 180 Din Plugs 13p

5 pin 180 Din Sockets. Standard
metal type 13p

Printed.Circuit Board bonded paper,
copper cald single sided.

Approx. 2 x 8} 15p
Approx. 4 x 9 31p
Etch Resist Pen £1.07

PP3 Battery Clips 7p
PP Battery Clips 16p

Crocodile clips with vinyl insulation
sleeves, in pairs Red and Black 17p

4mm Banana Plugs Red or Black
12p

4mm Banana Sockets Red or-Black
14p

4mm Terminal Posts Red or Black
26p

13 amp Plugs

White plastic plug fitted with 13 amp
fuse and cable grip.

Price: 48p
White unbreakable plug with a
rubber outer cover and hard plastic
insert. Fitted with 13 amp fuse and
cable grip.

Price: 62p

High Quality Desolder tools £4.75
Mains tester screwdriver with neon
indicator in handle. Tests 100 to 500

volts.
Price: 52p

Seven section Telescopic Aerials,

‘Chrome finish, with swivel. Collar

fixing. 82p
2 pole 2 way Latchswitches 10p
40mm dia. 8 ohms .2 watts
Speakers.

Price: 75p

Extra Flex. Flexible wire ideal for test
leads. Max. current 6A. Black or Red.

Price: 13p per metre.
Magnetic earpiece, 8 ohm im-
pedance, with 1m lead and 3.5mm
jack plug 15p

Push to make Switches

Push to break Switches

DPDT Slide Switches, Fixing centres 29mm

Sub min DPDT Slide Switches

Standard DPDT Toggle Switch with chrome dolly

Sub min toggle switches, Fixing hole dia: 5Smm

SPST Toggle 68p
SPDT Toggle

DPDT Toggle 80p

Rotary Switches

1p 12w, 2p 6w, 3p 4w, 4p 3w All 48p each
2.5 Jack Plugs Plastic body 10p
3.5 Jack Plugs Plastic body 11p
2.5 Open framed Jack Sockets 10p
3.5 Open framed Jack Sockets 10p

Sub-min Presets
Horiz: 100 ohms, 220 ohms, 470 ohms, 1k, 1k5, 2k2,
4k7, 10k, 22k, 47k, 100k
Vert: 470 ohms, 2k2, 4k7.

All price 7p each

Heatsinks

4 inch long, for use on printed circuit boards and
suitable for external mounting on equipment. Un-
drilled. Black anodised finish.

Price: 85p

Cast aluminium, approx: 43 x 2 x 2, drilled to take one
TO3 transistor in the centre. Sprayed Black.
Price: 80p

Cast alluminium, approx: 3'/s x 5%/s X 1'/2, takes two flat
plastic type transistors on rear side of fins. Ideal for
mounting at the edge of P.C. boards and on the rear of
chassis. Sprayed Black.

Price: 85p

IBlack plastic self adhesive insulation tape. 1’ wide 18m
ong.
Price: 42p

14mm square self adhesive feet, brown or white. Set of
four 16p

Low profile d.i.l. .C. Sockets
8 pin 10p 20 pin 16p
14 pin 12p 22 pin 18p
16 pin 13p 24 pin 19p
18 pin 15p 28 pin 24p
40 pin 34p

Mixed pack 1/4 watt Resistors, E12 series 10 off each
value.

Price: £2.75
Mixed Pack 1/4 and 1/2 watt Resistors approx. 500
items.

Price: £3.50
Mixed pack ceramic tube, ceramic disc, polystyrens,
silver mica, ceramic plate, mixed dielectric, etc. £kg.
Price: 1.

Pack of 50 mixed rubber grommets
6mm dia. Wire Neons 90 voits

Two pin Loud speaker plugs

Two pin Loud speaker sockets, plastic
57mm dia. 8 ohms .1 watts Speakers,
Price:

Three core, blue, brown, green/yellow P.V.C. insulated

13/0.2mm copper conductors sheathed overall in

White P.V.C. Nominal O.D. .9mm. Nominal current

rating: 2.5 amps.

Price: 20p per metre

Crystal earpiece, with 1m lead and 3.5mm jack plug
40p

Please add 50p handling charge to all orders
OUR NEW CATALOGUE IS NOW AVAILABLE.
SEND 22p FOR YOUR COPY

HARRISON BROS. P.O. Box 55, Westcliff-on-Sea

Essex SSO7LQ
Telephone: Southend-on-Sea (0702) 32338
TRADE ENQUIRIES WELCOME

www americanradiohistorv com
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MOTORS

1.5-6VDC Model Motors-
22p. Sub. Min. ‘Big Inch’
115VAC 3rpm Motors 32p.
6 volt standard cassette
- motors new £1.20. 8 track
12V Replacement Motors
55p. Cassette Motors 5-
8VDC ex. equip. 70p.
Geared Mains Motors
(240v) 25 rpm 75p.

115VAC 4rpm  Geared
Motors 95p.
SEMICONDUCTORS

LM340 80p. BY103 10p.
2N5062 100V 800mA SCR
18p. BX504 Opto Isolator
25p. CA3130 95p. TBABOO
50p. 741 22p. 7418 35p. 723
35p. NE555 24p. 2N3773
£1.70. AD161/2 70p. ZN414
75p. 8D238 28p. BD438
28p. IN4005 10 for 35p.
TiL305 alpha numeric dis-
plays £2.50. TIL209 Red
Leds 10 for 75p. Man3A
3mm Led Displays 40p.

PROJECT BOXES
Sturdy ABS black plastic
boxes with brass inserts
and lid. 75 x 56 x 35mm
65p. 95 x 71 x 35mm 75p.
115 x 95 x 37mm 85p.

MOTOROLA PIEZO
CERAMIC TWEETERS
No crossover required

2.5 Direct Radiating
Tweeter, maximum rating
25 volts R.M.S. 100 watts
across 8 ohms. Freq. range
3.8kHz-28kHz, £3.65

3.5 Super Horn ({flush
mounting), maximum
rating 25 voits R.M.S. 100
watts across 8 ohms. Freq,
range 3.8-2.8kHz, £4.50

MORSE KEYS:
Beginners practice key
£1.05. All metal full adjust-

. able type. £2.60

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.

JVC  NIVICO STEREO
CASSETTE MECHANISM.
Music centre type. Rev.
counter, remote operation
£13.50 and £1.00 p&p.

condenser,

JUMPER TEST LEAD
SETS

10 pairs of leads with
various coloured croc clips
each end (20 clips) 90p per
set.

TRANSFORMERS

All 240VAC Primary (post-
age per transformer is
shown after price).
MINIATURE RANGE: 6-0-
6V 100mA, 8-0-9V 75mA
and 12-0-12V 50mA alt 79p
each (15p). 0-6, 0-6V,
280mA £1.20 (20p). 6V
500mA £1.20 (15p). 12V 2
amp £2.75 (45p). 15-0-15V 3
amp Transformer at £2.85
(54p). 30-0-30V 1 amp £2.85
(54p). 20-0-20V 2 amp £3.65
(54p). 0-12-15-20-24-30V 2
amp £4.75 (54p). 20V 2.5
amp £2.45 (54p).

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

MICROPHONES
Min. tie pin. Omni, uses
deaf aid battery (supplied),
£4.95, ECM105 low cost
Omni, 600
ohms, on/off switch, stan-
dard jack plug, £2.95.
EM507 Condenser, uni, 600
ohms, 30-18kHz., highly
polished metal body £7.92.
DYNAMIC stick micro-
phone dual imp., 600 ohms
or 20K, 70-kHz., attractive

black metal body €£7.75.

EM506 dual impedance
condenser microphone 600
ohms or 50K, heavy
chromed copper body,
£12.95 CASSETTE replace-
ment microphone with
2.5/3.5 plugs £1.35. INSERT
Crystal replacement 35 x
10mm 40p. GRUNDIG elec-
tric inserts with FET pre-

. amp, 3-6VDC operation
£1.00.

LIGHT DIMMER
240VAC 800 watts max.
wall mounting, has built in
photo cell for automatic
swich on when dark £4.50

RIBBON CABLE

8 way single strand
miniature 22p per metre.

SPECIAL OFFER TAPE
HEAD DEMAGNETIZER

MULTIMETER
BARGAINS

Pocket Muitimeter, 1,000
opv sensitivity. Ranges
1KV AC/DC Volts, 150ma
DC current, resistance 0-
2.5K, 0-100K, £4.50

20,000 opv., 1,000 voits
AC/DC, DC current to
500ma, 5 ranges, resist-
ance’' 4 ranges to 6 meg.
Mirror -scale, carrying
handle, £975.

MURATA MA401

40kHz Transducers. Rec/
Sender £3.50 pair.

" TELEPHONE PICK UP
colL

Sucker type with lead and
3.5mm plug 62p.

RELAYS

Plastic Encap. Reed Relay,

0.1 matrix. 1k o coil,,
12VDC normally open, 35p.
Miniature encapsulated
reed relay 0.1 matrix
mounting, single pole
make, operates on 12VDC
50p each. Continental
series, sealed plastic case
relays, 24VDC 3pole
change over 5 amp con-
tacts, new 65p. Min. sealed
relay, P.C. mounting, 6-
9vdc operation changeover
3 amp contacts, new 85p.
Metal Cased Reed Relay, 50
x 45 x 177mm, has 4 heavy
duty make reed inserts,
operates on 12VDC 35p
each. Magnets '/2"" long '/s”
thick with fixing hole, 10 for
40p.

Dalo 33PC Etch Resist
printed circuit maker pen,
with spare tip, 79p.

TERMS:
Cash with order (Official
Orders welcomed from
lleges etc). 30p postage

240VAC with curved probe
suitable for reel to reel or
cassette machines, £1.95,

STEREO FM/GRAM TUNER
AMPLIFIER CHASSIS, VHF
and AM. Bass, treble and
volume controls, Gram. 8-
track inputs, headphone
output jack, 3 watts per
channel with power supply.
£1495 and £1.20 p&p
{CCT supplied).

please unless otherwise
shown. VAT inclusive.

S.A.E. for illustrated lists

TMKS00 MULTIMETER

TMK500 30,000 ohms per volt.
IKV AC/DC., D.C. Current to 12
amps. Resistance to 60 meg in4
ranges, mirror scale, with built
in buzzer for continuity testing
£20.95

YN360TR MULTIMETER

YN360 M/Meter. 20,000 ohms
per volt. IKV AC/DC voits,
2650ma dc current, 4 resistance
ranges to 20meg, also has buiit
in transistor tester with leakage
and gain ranges. £12.50

CRIMPING TOOL

Combination type for crimping
red blue and yellow termina-
tions also incorporates a8 wire
stripper {6 gauges) and wire
cutter, with insultated handles
only £2.30.

TOOLS

SOLDER SUCKER, plunger
type, high suction, tefion
nozzle, £4.99 (spare nozzies
69p each).

All Antex irons still at pre
increase prices, order now
as new stock will be going

.up next month.

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

Antex Model CX 17 watt
soldering irons, 240VAC
£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 50p
each.

Neon Tester Screwdrivers

8’ long 59p each.
Miyarna IC test clips 16 pin
£1.95

SWITCHES
Sub. miniature
SPST (8 x 5 x 7mm) 42p.
DPDT (8 x 7 x 7mm) 55p.
DPDT centre off 12 x 11 x
9mm 77p. PUSH
SWITCHES, 16mm x 6mm,
red top, push to make 14p
each, push to break version
(black top) 16p each.

G.P.0O. Telephone handsets
£1.95. Electrolytic Caps,
can type, 2,200mfd and
2,200mfd 50VDC 35p each.

POWER SUPPLIES
SWITCHED TYPE, plugs into 13
amp socket, has 3-4.5-6-7.5 and
9 volt DC out at either 100 or 40
OmA, switchable £3.45. HC244R
STABLISED SUPPLY, 3-6-7.5-9
voits DC out at 400mA mex.,
with on/off switch, polarity
reversing switch and voltage
selector switch, fully regulsted
to supply exact voltage from no
load to max. current £4.95.

AMPHENOL
CONNECTORS

(PL259) PLUGS 47p. Chassis
sockets 42p. Elbows PL259/
$0239 90p. Double in line male
connector (2XPL259) 65p. Plug
reducers 13p. PL259 Dummy
foad, 52 ohms 1 watt with
indicator buib 95p.

BUZZERS
MINIATURE SOLID STATE
BUZZERS, 33 x 17 x 15mm
white plastic case, output at
three feet 70db (spprox), iow
congumption oniy 15mA, voit-
age operating 4-15VDC, 75p
each. LOUD 12VDC BUZZER,
Cream plastic case,c 50mm
diam. x 30mm high 63p. Carters
12 volt Minimite Alarm sirens
£7.65p. 12VDC siren, all metal
rotary type, high pitched waii,
£6.25.

RES. SUB BOX

P}Eﬂ 4
-

Resistance Substitution
Box. Swivelling disc
provides close tolerance
resistors of 36 values from
5 ohms to 1 meg. £3.95.

Signal Generator. Ranges
250Hz-100MHz in 6 Bands,
100MHz-300MHz (har-
monics) internal modulator
at 100Hz. R.F., output Max.
0.1vRMS. All transistorised
unit with calibrating
device. 220-240VAC opera-
tion, £48.95.

TAPE HEADS
Mono  cassette  £1.75.
Stereo  cassette  £3.90.

Standard 8 track stereo
£1.95 BSR MN1330 § track
50p. BSR SRP90 } track
£1.95. TD10 tape head
assembly — 2 heads both }
track R/P with built in
erase, mounted on bracket
£1.20

PROGRESSIVE

RADIO

31 CHEAPSIDE, LIVERPOOL 2.
ALL ORDERS DESPATCHED BY RETURN POST

toggles:
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GREENWELD

443G Milbrook Road Southampton SO1 OHX
All prices include VAT at 15% — Just add 40p post

BUY A COMPLETE
RANGE OF
COMPONENTS AND
THESE PACKS WILL
HELP YOU
SAVE ON TIME — No delays in
waiting for parts to come or

shops to open!

SAVE ON MONEY - Bulk
buying means lowest prices —
just compare with others!

HAVE THE RIGHT PART - No
guesswork or  substitution
necessary! ,

All packs contain Full Spec.
Brand New, Marked Devices —
Sent by return of post. VAT.
Inclusive Prices.

K001 50V ceramic plate capacitors,
5%. 10 of each value 22pF to 1000pF.
Total 210 £3.69
K002 Extended range. 22pF to 0.1uF.
330 values £5.53
K003 Polyester capacitors. 10 each of
these values: 0.01, 0.015, 0.022, 0.033,
0.047, 0.068, 0.1, 0.15, 0.22, 0.33,
0.47uF. 110 altogether for £5.07
K004 Mylar capacitors, min. 100V type
10 each all values from 1000pF to
10,000pF. Total 130 for £4.05
K005 Polystyrene capacitors, 10 each
value from 10pF to 10,000pF, E12
serles 5% 160V. Total 370 for  £12.67
K007 Electrolytic capacltors 25V
working, small physical size. 10 each
of these popular values: 1, 2.2, 4.7,
10, 22, 47,10 uF. Total 70 for £3.59
K008 Extended range, as above, also
including 220, 470 and 1000uF. Total
100 for £6.05
;K021 Miniature carbon film 5%
resistors, CR25 or similar, 10 of each
value from 10R to 1M, E12 series.

Total 610 resistors £6.15
‘K022 Extended range, total 850
resistors from 1R to 10M £8.50

K041 Zenner diodes, 400mW 6%
B2Y88 etc. 10 of each value from 2.7V
to 36V, E 24 series. Total 280 for £16.37
K042 As above but 5 of each \gl\;e

.31

£1 BARGAIN PACKS
K101—16 BC2398 N.P.N.

Low Noise £1.00
K102—15 BC3498 N.P.N.

Low Noise £1.00
K103—10 BC546B N.P.N.

80 Voit £1.00
K104—18 BC1828 N.P.N.

60 Volt g £1.00
K105—50 IN4148 Silicon

iode £1.00

K106—18 BC184L N.P.N.

Low Noise £1.00
K107—18 BC213L P.N.P.

General Purpose £1.00
K108—8 2N5060 30N .8A

SCR £1.00
K109—15 BC114 N.P.N.

Low Noise £1.00
K114- 15 XK6116 (BF241)

N.P.N. 200MHz £1.00
K115—18 SP1218 (2N3702)

P.N.P. Gen. Purpose £1.00
K117—10 BF450 P.N.P.

T.V. IF Amp. £1.00
K118—16 MF4101 N.P.N.

60V Low Noise £1.00
K124—50 .02uF Disc

Ceramics £1.00
K125—200 1k 5% iW. CF

Resistors £1.00

VU METERS

Voo2 Twin type. 2 meters 40 x 40mm
and driver board, supplied with circuit
and connexion data. £3.50
Voo3 New type, just in. Twin type
moulded in one piece, 80 x 40mm (No
driver board but suitable circuit
supplied) £2.50

INVERTER
Prepare for the Power Cuts! Ready
built inverter, 24V DC 290 x 556 x 37mm
in, will power 6 x 8W fluorescent
tubes. Circuit supplied. Only £2.90

-

.us, including

THE NEW 1980

GREENWELD
CATALOGUE

FEATURES INCLUDE:
@ 60p Discount Vouchers
®Quantity prices for bulk buyers
@®Bargain List Supplement
@®Reply Paid Envelope
@®Priority Order Form
®VAT inclusive prices

PRICE 40p plus 20p POST

VERO OFFCUTS
Packs of 100 sq ins of good size pieces
about 4 x 3" in the follow types:
K541 0.1 copper clad
K544 01" plain . . . ... ... £1.60
Also pieces 2} x 1" -— 10/£1.20 100/
17 x 31" x 0.1" sheéts — 10/£16.50
Large range of Standard Veroboard
and boxes/cases in stock. Detaiis In
catalogue. 45p
SCOOP] Verobox type 2522, unused
but has 34" holes inone end and 1°/»"
hole the other, s0 instead of £3.96, we
are selling these at £1.85

COMPONENT TRAY

Attractive yellow tray 285 x 165 x
42mm with clear hinged lid and move-
able compartments. Up to 15 can be
made from dividers supplied. As an
added bonus, a selection of new
surplus components are included, all
for the special low price of £3.95.

SCR PANEL & REED PANEL
2525 contains 11 800mA 60V 2N5061
SCR’s, 11 6V8 zeners, 11 1N4004
dlodes plus R’s, C's, etc. Only £1.00

Z527 2 x 6V reed relays, 6 x 25030 or
25230 6 x 400V rects, plus R’s only 50p

BUZZERS, MOTORS
& RELAYS

2401 Powerful 6V DC buzzer all metal
construction. 50mm dia x 20mm 70p
2402 Miniature type 6, 9 or 12V buzzer,
only 22 x 15 x 16mm. Very neat 53p
2450 Miniature 6V DC motor, high
quality type 32mm dia x 26mm high,
with 12mm spindle. Only £1

W890 DIL reed relay — SPCO 24 V—
10V 200R coil. Only £2.20

W892 Heavy duty 12V relay, ideal for
car use — single 15A make contact.
Coil 25R 85p

CLOCK CASE BARGAIN
2472 Oval format, overall size 130 x 68
x 87mm deep, with builtin stand. Rear
panel drilled to accept 4 switches and
alarm 60p

74 SERIES PACK
Selection of boards containing many
different 74 series IC's 20 for £1; 50 for
£2.20; 100 for £4.

PC ETCHING KIT MK Wi

Now contains 100 sq. ins. copper clad
board, 1lb Ferric Chloride, an etch-
resist pen, abrasive cleaner, two
miniature drill bits, etching dish and
instructions £4.95

POWER DARLINGTON PAIR
Plastic power (TOP66 case) transistors
type BD695A/BDEIGA. Just look at the
spect! 70W 8A 45V — Hfe 750 at 4A!1
Special low price — £1.20 per pair.

TRANSISTOR PACK K516
Take advantage of this unbelievable
offer!! Small signal NPN/PNP tran-
sistors in plastic package at an
incredibly Low, Low Pricel!

Almost all are marked with type
number — almost all are full spec
devices, some have bent leads. Over
30 different types have been found by

BC184/212/238/307/328:
BF196/7; ZTX107/8/9/342/450/550, etc.
Only available as a mixed pack at
£3/100; £7/250; £25/1000.

JUNE 1980

ELECTROVALUE

SUPPLIERS OF COMPONENTS THAT COUNT

i

SIEMENS | NASCOM | VERO
BOARDS
CAPACITORS CASES &

FERRITES

ISKRA

RESISTORS

RADIOHM
POTENTIOMETERS

OUR MINI-SELECTION POINTS THE WAY!
EXAMPLE ONE - SOLDERING IRONS

Aryx 50 £12.08 net Antex x 25 £4.83 net
Isotip £25.90 net Desolder tool SR3A  £7.48 net
Antex C £4.83 net 500 gm resl solder £6.61 net

EXAMPLE TWO — PRINTED CIRCUIT MATERIALS

PCB’s 300 x 150 mm Etch Resist Pen £1.14
SRBP S/S £1.38 D/S £1.73 Breadboards

F/Glass S/S £1.96 D/S £2.13 Bimboard £9.23
Positive resist 76cc £1.67 Eurobteadboard ,£6.56 net
Ferric Chioride 500 g £3.45 T-DeC £5.18

EXAMPLE THREE — SWITCHES
Chrome toggle
Std. SPDT 65p
Min. SPOT 66p

13A time switch adaptors
Smiths TS100 £14.43 net
Wavechange, Lorlin, 1P12W,
2P6W, 3P4W, 4P3W 46p each
EXAMPLE FOUR — CAPACITORS BY SIEMENS

Polyester 7.5mm PCM

1,1.5,2.2,3.3,4.7pF, 10, 15,22, 33,42, F 8p each, .1 12p, 155 15p, 22p 18p,
.33 21p, .47 27p, .68434p, 10mm PCM 14 37p.

Electrolytic, axial, (u Ff\.l)

1740 24p, 1/100 15p, 2.2/25 24p, 2.2/63 15p, 4.7/16 24p, 4.7/40 15p, 10/25 15p,
10/40 18p, 22/25 18p, 22/40 18p, 22/63 19p, 47/10 18p, 47/25 18p, 47/40 16p,
47/63 20p, up to 1000/16V 36p, then 1000/25V 49p to 47/16 65p.

Also full supporting ranges of other ceramic, plastic and electrolytic caps.

EXAMPLE FIVE - POTENTIOMETERS BY RADIOHM

DPDT 89p
DPDT 92p

Single gang lin or log 34p {Twin types stereo matched}
Twin gang lin or log 93p Slider knobs 10p each.
Mono slider lin or log 83p Presets lin, horiz, or vertat  10p

Twin slider lin or log 136p

EXAMPLE SIX — RESISTORS
s, 'z, W 2.3p 1W 6p
Wirewound from

21p
AND AS FOR SEMI CONDUCTORS . . .

1N914 6p 40673 99p MU481 £1.70 TIP41A 69p
1N4007 9p AC128 36p MJ491 £1.88 T1P41C 74p
1N4148 Sp AC176 67p MJ2955 97p T1P42A 69p
1N5402 19p AD136 £4.25 MJE2955 €£1.13 Ti1P42C 74p
2N1589 £1.01 AD149 £1.01 MJE3055 £1.00 TI1P2955 69p
2N2369A 24p ADI61 40p MPSA12 42p T1P3055 69p
2N3055 8ip AD162 52p MPSA63 44p T1S43 40p
2N3702-11  11p AR127 43p OA47 14p W02 35p
2N4443 £1.78 AL102 £1.84 0OA90 8p 2Tx107,.9 14p
2N4444 £228 BA379 29p 0A91 8p 2T x300 14p
2N4991 98p BB103 43p OA202 16p 62Tx500 16p
2N5457-9 45p BB104 70p 0OC29 £1.23 This list is
40HF40 £2.25 BB10S 37p 0C36 £1.18 but a fraction
40361 49p C106D1 52p T2800D £1.20 of what we
40362 49p E1110 92p TIP31A 52p e

40636 £1.69 E1210 97p T1P32A 52p Y-

INFORMATION — To show everything we supply would take about seven
pages of closely packed type in this journal — the range is enormous
including not only opto devices and very advanced sophisticated items, but
all the everyday things you need as well down to nuts and washers! IT'S ALL
IN CATALOGUE 10— OUR 120 PAGE CATALOGUE FREE FOR THE ASKING.
PRICES AND V.A.T — All prices quoted here include V.A.T. for U.K. orders.
Overseas buyers deduct 13% when ordering. ‘
POSTAGE — For orders up to £6.57 value (U.K.) please add 40p for p/p. if over,
orders sent post free in U K. Overseas orders sent at cost {Min. 40p).
DISCOUNTS - 5% allowed on non-net items if order value exceeds £11.50,
10% if order value exceeds £29. Quantity discount prices on most
components.

ELECTROVALUE LTD. Dept. 28(A), St. Judes Road, Englefield Green,
Egham, Surrey TW20 OHB. Phone Egham 33603 Telex 264475.

Northern Branch (Personal Shoppers only) 680 Burnage Lane, Burnage,
Manchester M19 INA. Phone (061) 432 4945.
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50 (FETY) Field
Effect Transistor

28 Tested Transistor
Projects

. Projects

18.
19.
20.
22,
23.
26.
28.
29.

30.
31.
32.

ORI
|
|

Fun & Games with
Your Electronic

Calculator

50 Projects

50CMOS IC
UsingIC CA3130

Projects

JUC
‘l’l

DIRECT READER SERVICE
RADIO & ELECTRONICS BOOKS

50 Projects Using IC CA3130

50 CMOS IC Projects

A Practical Introduction to Digital IC’s
Beginners Guide to Building Electronic Projects
Essential Theory for the Electronics Hobbyist
52 Projects Using IC741

Two Transistor Electronic Projects

How to Build Your Own Metal and Treasure
Locators

Electronic Calculator Users Handbook
Practical Repair and Renovation of Colour TVs

Handbook of IC Audio Preamplifier and Power
Amplifier Construction

. 50 Circuits Using Germanium, Silicon and Zener

Diodes

. 50 Projects Using Relays, SCR’s and TRIACS

. Fun and Games with your Electronic Calculator
. 50 (FET) Field Effect Transistor Projects

. 50 Simple L.E.D. Circuits

. How to Make Walkie-Talkies

. IC 555 Projects

£1.25
£1.25
95p
£1.25
£1.25
95p
85p

£1.00
95p
£1.25

£1.25

75p
£1.25
75p
£1.25
75p
£1.25
£1.75

40.
41.
. Mobile Discotheque Handbook
. Electronic Projects for Beginners
. Popular Electronic Projects
. ICLM3900 Projects
. Electronic Music and Creative Tape Recording
. Practical Electronic Calculations and Formulae
. Radio Stations Guide
. Electronic Security Devices
. How to.Build Your Own Solid State

Projects in Opto-Electronics
Radio Circuits Using IC’s

Oscilloscope

. 50 Circuits Using 7400 Series IC's
. Second Book of CMOS IC Projects
. Practical Construction of Pre-Amps, Tone

Controls, Fitters & Attenuators

. Beginners Guide to Digital Techniques
. 28 Tested Transistor Projects
. Digital IC Equivalents

and Pin Connections

. Linear IC Equivalents

and Pin Connections

POSTAGE: 20p PER BOOK. IF MORE THAN 3 BOOKS ORDERED: 10p PER BOOK

£1.25
£1.35
£1.35
£1.35
£1.45
£1.35
£1.25
£2.25
£1.45
£1.45

£1.50
£1.45
£1.50
£1.45

95p
£1.25
£2.50

£2.75

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

Please send me within 21 days

(Block Letters Please)

(We regret this offer is only available to readers in the U.K.)

RADIO AND ELECTRONICS CONSTRUCTOR

www americanradiohistorv com




Complete Audio/Tuner Kits

Mk III FM: Tuner series

The Mark {1} series FM tuner has been updated, and now includes a
centre zero tuning meter as standard. The instruction manual has been
meticulously revised, enabling easy assembly by constructors of various
levels of experience - a preview copy may be purchased for £1.00.
Mark 11l A series  ‘Reference series” tuner modules £171.35 inc.
Mark (11 B series ‘Hyperfi’ modules, with switched
IF BW, pilot cancel decoder £198.95 inc.
A matching synthesiser unit will be made available later this year, and can be
retrofitted to either version. All versions include digital frequency readout/clock,
VU deviation meters, 6 preset stations, 10 turn pot manual tuning, toroidal PSU,
output level adjustment, 110/240v AC input. Full alignment service available.
H nd performance - with a rea
Power Amphfier "Sgg//:aand lﬁa,;feos’ Pgtfdesig;. 2t

After a couple of preview comments, it seems that many of you are waiting to hear
about the matching HMOSFET power amplifier for the Mk {1l tuner. Well, it's.out
at last - complete with twin toroidal PSUs for comfortable 80W RMS per channel,
over 100W peak, but limited by thermal shutdown of the HMOS. 10W-100W log
LED output peak indicator, DC offset protection and switch-on pause relay. AC or
DC input coupling, direct or relay protected output terminals. The works.

Only one version of this item: Complete kit £178.25 inc. Carr. £5.

Carriage for Mk 1t tuner £3 inc

. More features and facilities, thanks
P reamphfier to DC switching and control design
emsive audio preamplifier yet...... DC switching of 7 inputs, plus
two taps mlou 2 low pass, 2 high pass active filters, genuine volume related loudness, 1dB
channel matching, with DC volume, balance, bass and treble controls. Suitable for bus/remote
control, tape dubbing, switched monitor etc. 80dB S/N+, THD -75dB or batter. Pluggable PU
equalization boards, tone control override. Price for comalete unit about £149 ex VAT.

FOR COMPLETE LISTINGS
SEE OUR NEW PRICELIST

4.31
2.59
1.38
1.38
2.24
2.24
2.53
3.16

CA3089E
CA3189E
HA1137W
HA11225
HA12412
KB4420
TBA120S
KB4406

SL1610
SL1611
SL1612
SL1613
SL1620
SL1623
SL1624
SL1625

HA1197

CA3123€
TDA1072
TBA651

TDA1090
TDA1220
TDA1083
TDA1062

SL1626 2.80
SL1630 1.86
SL1640 2.7
SL1641 2.17
SL6600 4.31
SL6640 3.16
SL6690 3.68
MC14396 1.44

SD6000
TDA4420
MC1330P
MC1350P
KBa412
KB4413
KB4417
MC3357P

VARICAP DIODES

A section from our PL:

0.36 16:1 ratio AM tuning
0.41 KV1215 9v triple  2.93
0.41 KV1211 9v dual 201
0.31 KV1225 25v tripie 3.16
2.25

0.80
1.84
1.84
1.84
2.17
2.50
2.80
3.77
2.50

224

'BB105
BB109
MVAM2 1.93 BB212 9 dual

100W PA’s made simple
ince pionasring the 1 N comptementary MOSFET lechmqua - Hitachi have developed a range
of output devices and drivers that ought to revolutionise opinions and attitudes towards the
design of all LF amplification systems. We hava a8 new 48 page application note {£1.50 inc) and
complete sets of parts, modulas and now the new complete PA system {see above).
28K133 120v N-ch 100W MOSFET £6.33 2SJ48 Pch complement £6.33
ZSK135 160v N-ch 100W MOSFET £7.29 ZSJ50 Pch complement £7.39
i £23 inc heatsink/bkt)

ULTRA LOW NOISE PU PREAMP]FIER

The HA12017 is the last word in PU preamps, and general low noise audio design.
It is an SIL 1C, with 86dB S/N in RIAA configuration, 10v RMS output capability,
0.002% typ THD at 10v RMS output {imagine the overload margin !f). it comfort-
ably supercedes discrete circuit designs in terms of price/performance, and takes
the art beyond the TDA1042’s capabilities. {Replaces HA1457) £1.80 each - or
an RIAA applications PCB with two ICs for £5.75. Complete with Rs&Cs £9.95,

. We have various RC ICs, including NE544
Radio Control 1Cs Bt rin el sl
-4 channel dig.prop. FM TX IC. 30mW out (amplifyable} -£2.30 in¢
g. prop FM RX IC. Suits KB4445 or RCME syst. £2.65.
e data sheet 35p + SAE. More RC ICs in list

CMOS, LPSNTTL, TTL, MPU:
Listings in the new pricelist.

Most CMOS is available In low
volume - also LPSN. Standard
linears and TTL OK.

Coming Soon........... ; :
SSB transceiver s slem IOkHL to 1000MHz !!

A modular VLF to UHF SSB TX/RX system at last. With the correct first mixer, the basic PCB
covers 10kHz to 1000MHz - using LO fed from ext. source {Our 2 iC Mullard synth for instance)
and RF PA for TX OP, 0.2uV basic sensitivity in HF , Typ cost for HF synth SSB RX wili be
less than £200. Add an RF PA for fuli TRX for another £50, Ses one in our foyer, and marvel.

Please send an
SAE with ali
enquiries.
Phone orders by
ACCESS - but
minimum £5
Callers welcome

omhit e

INTERNATIONAL

thService Road, Brentwoaod, Essex

Radio/Audio/Communications Modules
LW-MW-SW-SW DC tuned and switched

91072- All switching of bands by a single
pin to gnd. Varicap tuned, with LO
output for synth. MW/LW version
or MW/LW plus 1 or 2 SW bands
MW/LW: £15.58 +1SwW £16.73

VHF Tunerheads

Europes largest stock range for broadcast and
communications. Probably aiso the world’s —
details in the catalogues and PL. Specials are
also supplied in the region 30-220MHz.

Again, Europe's widest range of stereo decoders
including pilot cancel PLL types. The pic shows
the 944378 - pilot cancel including post decoder
26/38kHz filtering and muting preamp output

Switched bandwidth FM IF strips

Broadcast FM IF strips for all occaslons, including the new 911225 with diode
switched narrow filter option, ultra linear phase ceramic filters, 84dB S/N, ‘and
0.04% THD (40kHz devuatlon) Plus usual things like AGC, AFC, dev. mute, level
meter drive. £23.95 (supplied in screen can with 0.1 edge connection sys(em)
Also the 7230 hyperfi series - as the 811225, but with slope controlled AFC that
operates in conjunction with signal level - and an extra |F amp stage for DXing.

Various digital frequency displays

The World’s largest range of receiver DFMs is now
joined by the DFM7 (shown) - and L shaped version
of the DFM3 with remote display mount connector
possibility . TkHz SW resolution with 455kHz or
10.7MHz offsets, 100Hz res yp to 3.9989MHz, and
VHF to 299.99 MHz in 10kHz steps : £41.75

Components

Most popular types are available-
yStal F lters ex-stock, and in quantity.
10.7MHz £16.67
£17.82
£19.78
£2.30

£36.80
£3.74
£357
£2.88 ea

25kHz Channel spacing 8pole
12%kHz -3

2.4kHz SSB

Monolithic dual roofing filter
1.3dB loss, 80dB stopband HF
first filter in synth. RX

RC XTALS FM pairs {(no spilts)

34.5MHz

AM pairs ..
USB/LSB Xtals for 10.7SSB filter
Piezo Sounders

The latest (hmg in electro-acoustic efficiency. TmA of drive from
CMOS will give an SPL of 83dB - 10v RMS drive from CMOS uses /
3mA for 100dB SPL at 4.8kHz (88dB at 1.65kHz2) {
The data sheets shows various drive circuits, and give full
specifications with regard to broadband responses and power
consumption etc. 1 off 44p inc, 100 off 28,75p (25p ex vat)

R~
S /

overcap

The most efficient warning sounders yet

Keyboard switches and caps

From the world’s most widely used switch
manufacturers - ALPS - come the biggest and

best range of keyswitches, and data entry key-
board switches. The SCM81101 is shown here,
with the KT5 2-part cap (with clear top, to enable
easy fitting of your chosen legend. Other types are
available with built in LED, 90° mounting etc.
SCM81101 :  17p, KT5 : 16p - or 29p/pair

LCD CLOCKS ‘C/o’csks:se nNsv
LCD DVM [y

DVM 9v/1mA

CM161: 7mm LCD 12/24hr, alarms etc £11.44 each
CM172: 13mm, 12hr, alarms,timer etc £14.32 each
CM174: 13mm, 12hr, min/sec stopwatch £14.32 ea

DVM 176: ICM7106 based LCD 3'%digit £22.36 each

WHAT’s NEW at AMBIT

NEW PRICELIST/SHORTFORM:-
28 pages, FOC with A5 SAE pse
1f you still need convincing to invest £1.60 in the cats, be mean and get this first.
POWER MOSFET APPLICATIONS B 20n s o 1)
HANDBOOK by HITACHI and the PAIOTE -
Everything you should know about HMOSFET devices theory and applications.

N

complate unit
-

switch

Bigger print than our
recent one page list -
and vastly extended

CWO PLEASE
Guous are oflera) subect to s

Commergial MA 1
v, Brices subpsct

10 change o pledse phone and check f w doulst

Parts 1-3
AMBIT
catalogues
60p ea, or
£1.60:the
lot.

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

JUNE 1980
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YTiC talogue -
i 2N2907/A 9p ELECTROL S — Hundreds more in ca ==
TRANSISTORS s B N B 2Nz 4 | Value/Voltage Weo2
AC126 BD}'AG 32p  'NKTAS52 20p  2N3020 25p Tant Bead .033/35v 3ip. .22, 47/35v 6p. .1, 1/35v, za_ W
AC127 o D253 44p  NKTBS4 300sm sana0s ea 47/6.3v 8p. .22/20v. 3.3/16v, 4.7/35v, 10/25v, 29
AG1e3 10 333;? 5 Nkne 24 INSSRCA  e8n | 22/16v 9p. 10/3v 10p. 2.2/50v 11p. 3.3/35v 120, Mt
R B MIH 2R | e o B 3223
ACY21 200 gpx77 97p  NKT775 16p  2N3418 15p 63v 2.2, 3ip. 47, 4p. 105,’ 337,i5p. 3%3 :;p. 14';’6215ip was 8’__-
ACY28 22p  gpy20 86p  NKTME2 13p  2N3553 S6p 6p. 68, 100, 220 8p. 1 p. p. 0. A o~ 03'_ Lo
AD161/162 BF115 18p  OCa 4p  2N3583 ],gp 1000 29p. 25v 6, 6.4, 10, 12, 16, 22, 25, 30, 33, o Idz-'g
match pair p  ggy37 11p 0C42 21p  2N3614 39 47, 50, 64 dp. 100, 150, 160, 330 6p. 220 7p. 25 ;z:z
AENS pah " SEhasT e N % aNwe 36 | 300, 470 8p. 680 11p, 1000 11ip. 22/16. 3.3/50, 235u
AFize 7 Bea Zp oG 1 aNas | 1osoap. 15610, 4716 . 1001 Toooric 10, Ml Z032E
AF126 27p 23 oc71 4p  2N3707 3p 6p. 470/ Qo
AF127 ‘275 BE1ee 12p  OC78 15p  2N3711 3p 1500/6.3, 74p. 2200/10 20p. 4700/10 9p. 15/160 7p. b g o g s
AF139 2 gpig 8  0C77 46p  2N3714 54p CANS 250/300, 45p. 25,000/25 50p. 100/275 14p. Qan . =
AF178 3%p  gFig 18 0CB4 30p  2N3794 T | 20001100 82p. 1000/100 70p. 8 pius 8/450 9p. I
AF180 35p  BFi1g3 18p  0C200 41p  2N3799 18p 10,000/16 36p. 2000/50 35p. 2000 plus 2000/50 Quzxcy
AF181 33 Brigs 18p  0C201 66p  2N3823 p 40p. Full-range in catalogue. =qgU>
AF239 35p  BE1gs 18p  0C202 66p  2N3904 3p P. rang w3 w
ASves g MR, @ ocem S ZNasse 155 EsEoL
P [*YyTT] 7,1
ASYT3 &g BF1%6 % ONaz = 2Na0z6 e cApAcrrogs up 112 5(30\:1 cf;';'v,msc'n;; rt:‘ |:¢7a?1(:)ptf) 43 - 3 S
AU110 £1.43 2 13 P7029 30p  2N4062 ap 2p,10.047 2}p, t0.15p, to 1m!
AU113 £1.18 g:zgg 4: PXB103 25p  2N4285 17p 5000pF 5p, to .01 21p. Poly, etc up to 820pF 391013 b 5 ak g
AUY10 700 pejsac 7 R1039{2010)  54p  7Nase) 30p | 0.12p,t0.275pt0 .47 5ip, .59p, .68 11p, 047/63 Iz
BC107/A/B 6p  Bgags 6p  R2008B £1.18  INA48SE 40v 25w 36p 11p. .1, .22/900v 16p. .3/600v 4p. .97/160v 7ip. Q§<)-o
BCioaaie s &8 BF2% 3> Rz0108 170 2Ndseosovasw 3ep | 4otk oG 2500 108, 1.5/100 9p. 3.2mFd up to z=°20
gggg/aa/c gg BF256LB/LC 239 gzs:(; £12.570 2N4918 :gp 100v 14p. 4/16v 25p. 4.7/63 10p. 6.8/63, 25/50 19p. 5 z : HE
8140 sy BB ®  soaep 2 Ny wop | 10/100 30p. 8/20v 40p. CAN 1/350 125, 8/660 80<7s
BC141 19 BF263 29p SFT357 26p  JN5348 FET 3p' vac £2. 3/660 vac £1.75. 5/150 70p. g/o 12; 0 PF- o 8 8"73
MR Eopm o Wgr & BT o Retleminosibhocior Wl 88,85
P P 6027/8 P.U. 3 3 s of others -
BC149/A/B/IC/S  Bp  gf336 16p  TEss6 £1 §"16 2 p CoR L I > DUE
£Ee, B oSS % fe & iNeswnoal =<2t
_— w
BCisare % s & Tesic 0 5570 2 TV MAINS DROPPERS > 2 e EQ
BF4s4 P 48 e 1 42 i its{for; SERREEI e p
BC1718 8p BEs1S G 5, WIZSALS 3en | 5assorted multiple units for g 28030
BC172 8p  gFEIT— 270 TIS60GY 3 2sA80 36p e w
BC172¢ Np  Bra35 15p  TIS61 3p  25AB3 36p >a04da
BC173 4°  BFO37 Sp  TISTIL 3P 2sA141 36p 16 Watt Power Amp. Module FE ==
BC177A 14 Brags 15p TS9O 4P 25A142 36p | 35y 1A power required, giving 16 watt a0a0g
BE1708 0 14p BERSS o8  Teosay 1ap 25234 3 | RMSinto 8 £3.65
P A235 50 W
BC182/AL - 19 TiSes IR e s | RS neg. volt 5, P g 32&0?(1]‘(;?:;«3
BC182L BFS21FETpair €3  TK24 20p  25A360 34p MPC900) 10A, 100 watt ificoat 78
BC'IBB/NAL/L/LC/B oy BFS28 Dual MOS EET }‘8:3; :: 2SA367 ;gp short circuit protection. Sacrifice a P
P \ 2SA518 p
BC184L 50  BFT30 18p  TOR45A/B 1P 254634 80p m
Bcree 2 Brmat e ip  2s8s0 12 RESISTORS Skeleton Presets (=
P 25B75 P - :
BC204 1p  BFT41 15p  TORS? 1p ok 2oB03 £ s -/.t;/, watt 11; shd_er,I honzgn:gl 7or z
BC212L/8 SP  BFT60 6p  vass 20p 258134 sp Twatt . . .. .. 14 vertical standa P
BC213L 5p BFT61 15p U14710 20p 2SB135 25p 1or2% .. ... or submin 5p. m
BC213LA -3 BFTI0 15p  ZTa03P 30p  25B136 25p Up to 15W w/wound
BC213LB ¥ BF 15p  2T1486 £1.10 38156 8p | 10p, 10 same value z
BC2148B Sp BFWIOFET 48p  7TX300 W 288175 20p 75p ISTORS
BC214L Hp  BFWIT1FET 4p  7TX327 18p 258176 20p THERM ) °
. n o o % BN B v ey T
2 ) 4,  KR22,
- RS W A T ATNE ey |-
BC251 Ip BEX12 23p 2G339A 20p 30235 50p d.c. coil, normally open :glgﬂoggfgmslﬁosem
A Aoa iz e e p 40250 Pt 12w apderndirany 1074/6/7/1082/6/1091]
SEEC M ome  w o ne b i taco e Y| 1 dnl o
gggz }gp g;;gg 32: zzgg? . 1’28 MOTOROLA sgg na p/:o min sealed m:im;'t:n spot biue/ °
P 2 . . . Pase 4
BC307 7P BEX88 200 7Neas 22p EX-EQUIP DIL 3712VEP. £1.00 das il et -
BC308B/C Hp  BFX89 20p  2N706A 12p | MENT {(unused) POTS Vet ey
BC3098 MHp  BFY39 20p  2N708 9p 2N3055 ; KR1OOC . KR150 . E23
s AL 3 2Nan b Wirewound 3ge.JLogroy lsss bead . YG150-5534
BC328 8p  BFY52 5p  2N918 12p 28p Lin rotary 22p, or slide gm, KB13 . E299
BCas2L A i 289 p. With gwitch 40p, DHP230 . 300K 52 Glass 9 a
[:] P ] Dual 45 ual switcl
BC3848 7P BLY10 3P 7Ng9g? 45p | MARKED FULL 55 1.5m Edgetype 10 bead A W ged
BCo47/AB . 'SP BRIOI) Prog. 20 2N1091 :ﬁ: SPEC DIGITAL for 40p. ‘5’.5 Esg
g%:g/cwa/ 5: g:;gg} e g N1s 16p LC.'s 2> = :-F_,
BC556 sp 2% 2n1303 aep for £1 END OF LINE STOCK ITEMS AND COMPUTER & ee =%
BC557/8 SEISEIBSVO SISt 3 25.16¢ AUDIO BOARDS/ASSEMBLIES WITH VARYING 2" g3
BC359 S5 Bavao 00 snider spp | Branded - New | CONTENTS INCLUDE ZENER. GOLO' BOND, 555
BC612L 4  BsSval 75p  2N1490 £3 SiL DES, HI STAB RE- o3
BeX% 1?): Séﬁ;ﬁ :g: INi207 33: HUGHES SIST%SRIngiﬁAéﬁ"gRSDICE)LECTROLYTICS TRIM- S s [
BCX34 105 PBoiel w N 3n MICRO POTS, POT consscuc’:rquésTsc INTEGRATED CIR- g fl,.;_
BCX36 10p BSX' P 2 P b A Q o2
BCY11 28p BSY40 ::gp 2N1748 %:p ELECTRONICS Bt & A TS foress S 52
o T Boo. 8  Nang 1em SCOLAY = e
BCY30 e BUI0S/04 78 2N2219 14p | ZENER DIODES B L <E°
BCY71 8p gg;% gs ;zg;g;’: :: ' 200 IN CLEAR 1k horizontal preset 12 V?J‘l’! Sgienoid m % ‘2:
Bcv798 155  Di6sa €285  7N2369 10p PLASTIC ~ | with knab 10 for 40p Box of 3 £1.20 o <>
BCZ11 32p  GET102 48p  2N2401 Tip HINGED LID m w o>
BD113 57p  GET111 45p  2N2412 20 | COMPONENT : Fss
BD115 35p  GET120 e ggp 2N2483 2gp ENM Ltd. cased 7-digit counter 2} x 1§ x 1} <*-°
BD(BRC)116  4sp MI03GM Jop  2Nzasa ;lsp BOX approx. 12V d.c. (48 a.c.) or mains £1, AENTE
BD133 2o Voo ez 2N » £3.65 — S EE
BD135 P 3 - - do
ME2 13 2N2887 £2 , ex-new
80136 2py, VE2 o oAy 1p | 3v, 36V, 39V, Auto chlrgor for 12v Nicads e =1
i e o hm | svsev.as sapment To%
8D137/8 MIs oY) e Pt e 11V or 13V - ) e g 2 nez
matchpair  60p o 80p 2 2 SAPHIRE_STYII. 10 different; dual an 2t
BD140 gg MOgs B —I-ig for 4 RE}SISTQF(‘J 'PlskoCKS single point, curﬁctrgir;dir;ard to get types. < I g
BD142 ] 3 5K6 iw 100 for 200 for 80p -
I iy MO B A St 5 e S
80201 P hw arbon =
Bo202 s4p  MPEISIDual i el ;,‘sio;/,’wzx 100K, 9K1, 1K2, 47K INDICAT(SJF;SIb - (o air g
2 P ; 2M7 bw w g kes M.E.S.bulb . . . . . .
B R e | B[R [ i | BSTamamencioe g W AS 2 S
e Sop  MRF502 Improved N sjow | Film 100 for 20p R.S. Scale Print, pressure transfer sheet - -
8D233 20p 22M 2w | 2M2 'hw 2.2, 5.6, 180, 360, p
BD234 13p _BFYS0 ~  s0p amM3 2w | IMB hw 560, 3K6 Pack4  48p
B8D235 3sp [M16ARussian 25p M5 Tw | 3M9 fow ’
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ed. Catalogue often shows

much lower individual value price.

items (i.e. pots, caps, etc) can
ALL ENQUIRIES, ETC. MUST BE ACCOMPANIED BY A

ly pric

e

STAMPED ADDRESSED ENVELOPE

Due to lack of space,
only be collect

88
<q
w
@aE
20
EZ
.:_:-3 :
oP«
=N
30 a
20 &
.Qc,"
ﬂzw
5§58
QD
U)z_l
£23
332
o
258
@
80;
[+ o
245
a:g"
CE)U)
28
s
Z2
=3

rey poly-
styrene 61 x 112 x
31mm, top secured by 4
self taping screws 67p;
Clear perspex with sliding
lid, 46 x 39 x 24mm 11p.
ABS, ribbed inside 5mm
centres for P.C.B., brass
corner inserts, screw
down lid, 50 x 100 x
25mm orange 69p; BO x
150 x 50mm black £1.09;
110 x 190 x 60mm black
£1.62.
DIECAST ALl superior
heavy gauge with seallng
gasket approx. 6'/2" x
2%s" % 1/e" £1.60; 3" x
2/" x 130" £1.10.
VARIABLE CAMM
PROGRAMMER 10, 12 or
15 pole 2 way, S0VAC
motor— series with 1mfd,
or 3k 10W or 15W pygmy
bulb for mains operation.
Ex equipment £3.10

CATALOGUE

5300 ITEMS AT PRICES
YOU WOULD NOT
BELIEVE BEFORE IN-
FLATION, YOUR MONEY
MUST GO TWICE AS FAR
75p PLUS 30p POST.

OPTO ELECTRONKCS
Photo Diodes: BPX40,
BPX42, BPY10, CQY77,
cQy17, BPY68, BPYS9,
BPY77 36p.

Wire end neons 4p.
Photo transistors: BPX29,
BPX43, BP103, 2N5777
Darlington, 36p. OCP71
40p. LED's (Mullard Sel-
mans) Red .2" 8p. .125"
9p; Green .2” 11p; .125"
Micro  Yellow

7ip.
PHOTO SILICON CON-
TROLLED SWITCH BPX66
PNPN 10 amp 36p
7 SEGMENT LED.
DISPLAYS
.3 Red com. anode 81p
5" Red FND 500 C.C. 72p
6" Green R.S.CA. £1.77
5082-7650 Red com.
anode
5082-7653 Red com. cath
5082-7600 Yellow com.

anode
H.P. Highbrilliance .43"
72p
HEWLIT PACKARD
MULTIPLEXED .12” 7
SEGMENT LED
DISPLAYS
3 Digit HP 5082 7413 45p
4 Digit HP 50827414 45p
5 DigitHP 50827415 45p
Minitron 0.3in 301 5F
filament
infra red transmit dlodes
CQY11B or LD27 High
power 1.6-2v or 3-3.5v
Pulse 53p
tD242 36p
H15B Photon coupled
isolator I.R. diode and
NPN  Photo-Darlington
amp 26p
Data Sheet 10p
CNY17/1 opto coupler
70

p
Cold cathode tubes |.T.T.
G517A or 5870L 60p

BA182 Varicap
AX14

BAX54

BAY36P

BB103 Varicap
BB104 Varicap
BB109 Varicap
BB110B Varicap

p
BB113 Triple Varicap
B

BB139
BY206
BY207
BY402
BY403
Centercell

CsSD117YLZ
Cv7095
CV7098

DIODES

IN9368
IN9378
INS418
INS428
INS438
IN3064
IN3716 Tunnel
Diode
IN4009
IN4148

ip
DC2845 Microwave 20p

11p
40p 5082 2900 RF Schotky
10p Barrier

DOG53
FSY28A
HG1012

| HS2091

MPN3401
OAS5

1

30p
2

ip

MORE DIGITAL I.C.s

SN15846 37p
SN15851 50p
SN15868N 55p
SN15862 6p
SN15844P 4ap
SGS308 Op Amp 4p
8080A C.P.U. £3.60
2716 Errom.

MK4012 Memory
930DC/933DC
936DC/937DC
946DC/349DC
961DC/962DC

963DC

9093DC

9112DC

Type
BY103

BYX20-200
BYX22-200
BYX38-300R
BYX38-600
BYX38-900
BYX38-1200
BYX42-300
BYX42-900
BYX42-1200
BYX46-300R
BYX46-400R
BYX46-500R
BYX46-600
BYX48-300R
BYX48-600
BYX48-900
BYX48-1200R
BYX49-300R
BYX49-600
BYX49-900
BYX45-1200
BYX52-300
BYX52-1200
BYX72-150R
BYX72-300R
BYX72-500R
BYX94
E250C50
LT102

M1

MR856
QA210
RAS3 1OAF§
Avalanche
RECS3A
S10BR30

RE
Volt

5p
CTIFIERS

Amp
1
1

-
i

NOO o www

5 Avalanche £1.

A ) b s b s b =
-

8p
60 £4.35

DIGITAL/COMPUTER

7400
74H00

74180
74176/8280
74192
74L5192

CD4011
CD4012
C04013
CD4019/MC14519
804828/MC14028

TMS4034 memory
40 x 9 BIT FIFO 2MH1
3351-2DC

10p
26p

£1.08
£1.07

LINEAR L.C.s

702CL
709/72709
710

748 )
7805 (T0.3) Vot Reg.

BRC M300 Voit Reg.

BRC/MC1310P

BRC/MC1330

BTTB22

(TICA270AE

(TICA270CW/AW
A3001

LM300 Volt Reg.
LM309 (Ex. equip.)
LM326 Volt Reg.
LM340T6

'LM343 Amp

LM1303N
LM/MC1458N
LM3900

‘MC1306P

MC1307P
MC1312P

MT300

MT305 Volt Reg.
SAA1010
SAA661
SAA1025
SL403A
SN75107
SN76108
SN75110
SN75235N

N760:

SN76110P
SN76115N
SN76131
SN76226
SN76227
SN76228N
SN76396 (TBA396)

76650N

TAA320

TAA550 Volt Reg.
TAA700

TAD100
TBA120S/CQ/SB/B
TBA240

TBA395Q

TBAS550

TBAS0C
TBAB10

TBA920
TCA270g</)SAIAEIOS

C500 calculator
AJ371-002
FCJ101

FCH201
FZH151

FZH191

BRIDGE RECTIFIERS

BYX10

2}
2}

350V
500V

Miniature Meter

400V

OSH01-200 MDA104
930399-256 EC433 WO2 Ex Equip
930399-500 Texas w005
930399-480 LR, wOs
930399-512 B40C 3200 1BIBY234
953-42300 BC30 C350 18IBY235

UK - Postal Ordérs for same day service. Cheques require 8

days from a Monday banking to ensure clearance. Export —
money orders etc. can lose value and take 4-6 weeks to clear.

banker’s draft {sterling) same day service. Foreign currency
VAT content becomes documentation charge.
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| —
i SEE PRECEDING PAGES FOR ORDERING INSTRUCTIONS
E D Cut out and keep these 3 pages. Over the months they will
y ™ ring to you 6,000 items stocked.

u16 £1.20
VALVES 65K7 78p 43 £1  E182CC £4  HP4106c  E)-4 RENAI0 E109
MAINLY B.V.A. 6SLIGT 90p  44E £1.50  EASO 55p  HVR2 £1.30 ;E“ﬁsm o 3:1;; g %0
6SN7 90p. 38 90p EAS52 £9.20 )c140 £150  peENBa €150 U21 £1.50
1AG4 £1.30 65Q7 95p 50BC4 £1.50 EA76 £1.70 K3 £1.90  pFL200 £1.10 U24 £1.50
1AH4 £130  qyaGT €110 50C5 81p  EACOI 650 s
KT32 95p  PL33 6p U27 £1.30
s €130 gusc £235 53CG Pty A b Krasc £80 PL36 s0p U37 £1.50
P ; : 56 1 i 5
1C56T 70p  OU7G 73p M £15 EBAT £235  KT35 €1 PL38M gsp Udt 85p
105 €1 6Us 20p 1 420, 140 EB34 60p  KT41 £1.30 FL81 pragive £1.05
106 €1 6UG £150 7581 40 EB9q 45p  KTa4 g105 BLE2 3P Use £1.50
o Ll X ooy EBC33 9P Kr66 £370  bros 3P ure 3
1 P p 1 65p ;
1FD9 55p  6X5G 60p 83A1 £ EBC9O 8p 28, f150 Plooa gld8 miee s
1G5 €120 7AN7 4ep A2 £1.0  E8Cor 65p 27 955 . oI et e 7op
1ics eran 787 €1 90AG fo Eora2 120 maost £190  PMIDG €150 U251 £1.40
im mome R RN HR BE 0 moME  BE MM Ha oul 0 %
P . i i
1Us £1 703 £1 14287 £1  EBL21 erz0  MBI0o 12 Ptk L A il
1W4 350 i 1 T & e e £1 Ms207 £130  bMIDX eVs0 UBCS! 60p
2013C Erev B150 iy e 80P Mg212 B0p  PV3A £150 UBF80 60p
izt erih rad o TG . £130 ME1400 £ v £150 UBF89 85p
] [ 91 10 :
dh nR D em INC em fme  BR omA 90 mR U8 B of
] ECC31 £155 /
OB eb e ok 5 23 MR % Atw oR mm @
gggMM :7928 18&12 388 gﬁ? e §‘1“§8 5883 Eﬂg MHL4 £115  PP2018 £150 UCF80 853
S 82 BB, BB e Cw g g Rt Qs g
56 '
2Y36T 75p  10LD11 €1 1909ABarreta £150 Coco> £ MKT4 £150  py3z/33 3sp UF80 o
5Z4GT gsp 10P13 75p  1908H €150 ECE80 Tep  Ma8 €120 pvso 750  UFSS ey
5U4GB £1 10P14 £1.10 ;gg(‘l) S.SO ECC91 7 muta £195 PY8l 700 4 95p
6/30L2 EIRSRITE2 Uy £230 Eccieo €1 \MVSPEN-B €160 PY82 55p  (jLd4 £150
6A7 ELZ0NSTZ20 Zop 125 ECCB04 £130  Mxdo ‘€1 Pyss 65p  UL4G £1
6ABGT 75p 12AH8 g4 2103 £150  ECCRO7 195 MX o e Ll T
BAKE p SSi2ATH gopailo2 €2 ecrao 850 N37 €150 PZ15 £150 URIC £1
BAKS £150 12AU6 T0p-— DRE> e 51 ECH21 £1.30  Ngp £150 PZ30 ss5p L2 £1.30
AR b B £10s  ECHEI 20 N77 £150 QS75/20 £140 UU3 £130
eASE €1 12BA6 65p 6063 £4.15 P NT2Ex.equip _ 20p QS95/10 £1.75 UU4 £1.30
P 808 ECHa4 800 N78 £10.10 QS105/45 £3 UUS5 £1.30
6AS7G €145 12B8GT LR S Eceo 60p  Niag €175 QS108/45 £ UU8 £3
6AT6 83p 12BES oS 2758 ECiiBs 80p  N329 70p  QS150/15 £260 UU12 55p
BAVE 65 2BYTA e s %% EF2 £150  N339 70p  QS150/40 9sp UYIN 75p
e €150 130B6T 70p  ASON £ A 08 Nae 8p  QVOS/25 €125 Uy2) £1.30
L I - A A
6BHE £110 12567 55p 'A2900 €875 Croo fiso 9S8, % R2 £125 V10, £
6BJ6 £1.15 12J7GT 90p AE?EEN §1.3o EF83 £176  pARCED 55p 254‘1 c:'gg VAET £1.50
68K £1.70 12K5 €150 ACPEN = £130  grgs sop  bASC i 240 £1.50, vaze -
6BN6 £1  12K7GT 75p  ACP 130 Erag B3 PO ots U5 Raon 150 VHTS |
6BQ7A sop  12KB @p ACS2 %P EFo1 85p  pcos gp & 8 VM4V €150
6BR7 £220 12SA7GT £110  ACSZP P EF9? 76p  pccas 38p + Seteqa £17.40 VMP4GK £130
OBy Packofs 87 123K £1  ACSG %81  EF80Packofsfor ap  FCC8S 60p  S104/1K £150 VMS4B £170
6826 85p 12SN7 £180  ACSGYM €110 grias 74p  BSCEE o ST i iz i
Pl 5P irep o Acte f £130  pecgos I = VRs 70
B o5 o €120 AGVPI g1.75 EK90 68D pcC1igg Pack of 5 forf1  SD6 £150 VR78 50p
2 €1 ADHL g1 ELS £1.50  pcrg2 50p SG20 £150 VR92 55p
6D1 55p 9AQ 75 ALEO £1.30 EL31 £1.50 PCF84 80p SP2 £1.50 VS10G £26
682 55p ]|9H4 5 s 741 cep EL38 £150  pcrss 63p SP4 £150 VS10H £28.75
-6D6 60p - Q970 & 58 EL32 9P pCra7 92p SP13 £1 Vs24 £1.50
pos £150 205015 £ B36 180 EL8l 9P pCF201 £1.10  Spa1 €4 VTI09 £1.50
o o o fl50 Citaa £11g0 ELE3 8% pCr8o Zp  Spel E1SQVITIe £1.50
R “hep 2001 3dp CLd £130  EpS2 sop  FCFEOS B0p SS2I0UF €150 VU133 £125
6F7 £1.50 20F|2 ggp g#fsset« £1 %g) EL91 £1.85 ;g{g? 17.52 ggg; gsPG £1.50 wig 1.2«1)
6F13 95p 20',3| o Gv2179 g750 EL9S 85p  pcigy 85p  T4i £1.50 W61 €175
gEd L g et 5 CVX850 €120 EL82I £5.10  pclg3 €105 TD2 £150 WI50 95p
S i A sop DI Lop ELB22 £4.90  pCigs/805 90p TDD4 €1 WD2 £1.50
6F17 80p 20P4 ol L O P EMI £150  pcigs 30p TH4B 95p  X65 95p
pr12 Byl Se0Es oP o osh EM4 95p  pCLs0 £1.70 TH223 €150 X81 £2.45
6F23 65p 25A6 ggp Ba £l1’ EN10 £150 pgq 95p TP23 €1 XH1.5 70p
6F24 £1.10 25%5 959 043 75 EY86/87 50p P61 80p TP25 90, XP1.5 70p
6F25 £1.25 25725 El; B £l1’ Y88 75p  p2do €1 TP26 5'1’ YSM4 £1.50
6F26 DIgNEaZt 2= B gep EYS00A £1.60  peNapD £ TvaeF £1 266 95p
6F28 L)AL €1 DF3s 9sp EZ40 70 pENAVA €1 U12 £1.30 2152 60p
T T €1.04 DF92 wp EZ80 63p  pEN2D £150 031 95p 2193 £1.50
g3 o3ne . con  DF97 c146 EZ81 66p  pPEN4S £1.10 U33 2 Z900T £1.80
6H6 60p 30C17 sop DG2 €150 EZ0 759 PEN220A €1 U2 70p  ZA7022 £150
6J5GT 90p 30C18 £1.65 DH63 850 a0 250 PEN383 £1.10 U2 €110 27000 Thyratron
6J6 60p 30F5 £1.10 DH81 95p  1/371K £7.40 Ex equipment 39p
6J7 95p  30FL1 €134 DH107 £150 o3 s -
6K6GT €110 30FL2 €134 DH149 €155 3oy £1.80 Amp Voit Thyristors
6K7G 50p 30FL12 £1.35 DK32 80P Ggg/1K €8 1 240 BTX18-200 35p
6K8G 60p 30L15 gv DKo 700 Gcr2/48 £3 1 240 BTX30-200 35p
6K25 £1.60 30L17 p *DL2 £1.50  Gpgsw 95p 1 400 BTX18-300 41p
6Ll £1.10 30P12Packof5 €1 DL3S 700 GTE175M £3 a 500 40506 58p
6L6GT £1.10° 30PLY €1 DL33 80P GTR150 £2.60 4 600 2N3228 36p
6L7G 83p 30PL13 gao ez Gg‘ GZ33 £4 6.5 500 BT109/SCR957 71p
6L18 75p  30PL14 30 P &3 £3 20 600 BTW92-600RM £3.40
6L19 £150 30PL1S £124 DL92 60p o2 95p 15 800 BTX95-800 Pulse Modulated £1
6LD3 £150 35A3 96p DL63 80p a2 £1 0.8 200 2N5064 18p
6LD12 56p 35A5 £1.30 DOL73 €1.80  a70 £1.50 3 600 T3N06CO0 53p
6LD20 65p 35L6 €1 DLS16 £785  Lgceo 55p 3 100 T3N1C00 36p
6N7 £1.10 35W4 75p DLS19 £8.25 e £1.50 110 20 72RC2A £3
6P28 £120 3523 €130 DN4l1 £150 |1 70p 75 800 71C680 €6
6Q7GT 85p 3524 E e ik SR £1.20 150 1000 151RA100 £10
6R7G 85p 3525 1 410 oo £1.50 150 1200 151RA120 £11
6SA7GT 70p 41MPT £1.30  EBOL £570  [13zpp £1 12 1000 CR121103-RB £8
65G7 p 41STH 95p EB8CC £1.30 3 £1.50 BT 106 70p BT 107 £1
6SH7 £1.75 42D41 £150 ES0CC £1  N309 £2.10 BT 121 70p
6847 80p 42E £150 E180F £3.60 0
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LATEST
BOUND VOLUME
No. 32

of

‘““Radio & Electronics
Constructor”

1
§
:
:
;

SEPTEMBER 1978 to AUGUST 1979
Comprising

s ege: PRICED £5.50 P&P £1.30

BOUND VOLUME No. 27
(August 1973 to July 1974)

Price £3.00 P&P £1.30

BOUND VOLUME No. 28
(August 1974 to July 1975)

Price £3.20 P&P £1.30

BOUND VOLUME No. 29
(August 1975 to July 1976)

Price £3.50 P&P £1.30

BOUND VOLUME No. 30
(August 1976 to July 1977)

Price £3.70 P&P £1.30

BOUND VOLUME No. 31
(August 1977 to August 1978)

Price £5.20 P&P £1.30

Limited number of these
volumes still available.

VIDEO RECORDERS Philips type LDL1000 we have a small stock of
these items standard mains |/P complete with cover approx ext.

size 18 x 12 x 10" supplied complete untested with one reei of tape

and copy of Service Handbook good cond. £185. U.H.F. Rx Ass.
single chan unit with crystals for 243Mc/s 11 min. valves in double

conversion circ O/P for 100 ohm phones regs. 200v HT and 6.3ac
new cond. £16.50

TRANS Auto 200/250v to nom 115v at 560 watts fully enc. with term
conn, size 6} x 3§ x 34" new cond. £13.50

RECORDING TAPE standard Ampex {”’ Audio tape 3600 Ft on 104"
spools new Mil spec £7.50

AUDIO TEST SET CT373 three function bench unit comprises Audio
osc 17¢ to 170K¢, AC VTVM muiti range and Distortion measuring unit
standard mains |/P high grade unit with handbook fuller spec. on
request £80.

MAINS TRANS 240v to 340-250-0-250-340v at 210 Ma LTs 6.3v at 5
amp twice and 5v ct at 5 amps will do 700v DC at 260Ma with no LT
load new cond. £9.50

THERMISTORS {TT type G248 bead type approx. 3.8mm dia. temp.
range 20 to 200'C new 80p ea.

PAINTON INST SWTS two types 7p 15w 7b £4 and 4p 15w 4b £3 both
with knobs.

HEUIPOT DIALS Colvern 10 Tr £1.50 or Beckman 15 Tr £2.50 also 30
and 100K Helipots £1 ea,

POWER UNITS CT397 Variable O/P bench p.u. 0 to 500 v DC at 100Ma
to 350v and 6.3 ac 3 amps with Volt/Ma meter in case tested £22 also
small stab p.u. 135v 20Ma and 6.3 1 amp neat unit made for BC221 or
sim. freq. meters £12.

INDICATOR UNIT ALA-6 with 3" CRT 3WP1 okay for scope use 13 min,
valves as int. 400c p.u. in case size 10 x 8 x 21" supplied with circ, was
part of A/C DF equip. £25.

SIL DIODES stud type 100 PIV 10 amps 4 for £1.50 1000 PIV 10 amps 4
for £2.50 200 PIV 35 amps 4 for £3.50 all new.

POWER UNIT INVERTOR 115v I/P gives AC O/Ps at 20Kc contains
6x pot cores, H.V. transis., 10x transis,, 2x Thyr., diodes, 20mm
fuse holders, etc. in case 9 x 34 x 4” with circ. £4.50

FANS extractor type 230v mount flange 7 x 8"’ new Adm, £8.50 also
HD single ended blower 240v outlet 2} x 34" 2850 RPM new £11.50

NON IND RES Morganite 150 ohm 20% size 6 x 1’ dia with mtclips est
40w 3 for £4.50.

RADIO KIT contains 6’ pliers narrow nose, smali screwdriver, neon
mains tester, 4x egg insulators, 100ft. Ae wire, 30ft. reel Ae, crystai
adap., etc. £5.50

POWER SIGNAL GENERATOR covers 1.5 to 12Mc/s in 3 bands
VFO control direct calibration nom O/P 20 watts into 70 ohm this
can be varied over wide limits by variac control of P.A. stage HT
voltage, valves 6F17 Osc and 5B254 P.A fitted PA current and RF
o/P v£oltage meters standard 240v I/P good cond. in 19" transit
case £45.

MAINS FILTERS size 24 x 1} x 1" rated 250v 1.5a new £2.20,
AERIALS Aircraft dipole aerial length 504" center moulder fairing with
BNC conn. for use on 20/50Mc/s or if int. loading coil removed about
125Mc/s £2 or 2 for £3.50 also Blade aerials on machined base with
BNC conn 10" new cond. £1.75 T.V.

TUNER UHF manuat tuned type with circ. new £2.60 or 10 for £20.

TUNING CONDS dual gang 500pf per section with 3/8th ceramic shaft

air spaced new £3.50.

gRYSTALS mostly 10XJ types in freq. range 5 to 7.5Mc/s 20 ass for
2.30.

AUDIBLE WARNING DEVICES small unit size 14" dia works on 12v DC

gives loud tone about 800cc new £1 ea. 2 for £1.70.

TRANSISTOR INVERTOR 12v DC I/P O/Ps 425v DC 125Ma or 180v DC

20 Ma also 6v DC at 2.5 amps in case size 5} x 4 x 3"’ tested with circ,
10.50.

HAND GENERATORS for use with MK123 T/R 110v 40 watts cont.

100¢/s new cond. in fitted case with accs. £25.

VALVE AUDIO TRANS O/P trans. 5K to 600 and 8 ohm 1 watt 50c¢ to

15Kc¢ potted £3.50 I/P trans 250 ohm to 50K potted £2.

We regret all earlier volumes are now
completely sold out.

Available only from

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

WIDE BAND AMPLIFIER general purpose unit 240v I/P as 3 gain
settings of 10, 50 and 100 at bandwidths of 50, 40 and 15Mc/s
supplied with probe unit can be used as VTM with rect. unit
supplied to drive ext. 500Ua meter complete with valves mains

conn. in case, circ. and inst. supplied £22,

Above prices include carriage and VAT, good ex. equip. unless stated
new. SAE with enquiry or 2 x 10p stamps for List. 25.

A. H. SUPPLIES

Dept. RC1, 122, Handsworth Road,
Sheffield. S9. 4AE. Ph. 444278 (0742)
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— SUGGESTED CIRCUIT

ROBUST
BURGLAR
© ALARM

e

T

A large number of burglar
alarm designs are available to
the public these days, and they
range from very simple instal-
lations incorporating little
more than a relay, bell and bat-
tery to very complicated cir-
cuits requiring more than a
hundred electronic compo-
nents. It can be argued that an
excessive quantity of partsin a
burglar alarm system is not a
desirable feature, on the
grounds that a large number of
components increases the risk
of failure.

For normal domestic protec-
tion a very high degree of sec-
urity can be given by quite
simple intruder alarms and a
suitable circuit for such an
alarm is described in this arti-
cle. The system is intended for
installation indoors in dry con-
ditions, and ‘particular
emphasis has been placed on
running economy. The circuit
has an inhibit feature which
disarms the alarm for a short
period after switching on,
thereby allowing the occupier
of the premises to turn it on
and leave the premises without
triggering the alarm. The
inhibit circuit is automatically
reset when the alarm is
switched off again,

OPERATING
REQUIREMENTS

A number of conflicting
requirements have to be satis-
fied in the design of a low cost
burglar alarm. The question of
a power supply has first to be
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By G. A. French

settled, and battery operation
is normally to be preferred
since there is then no risk of
failure to operate due to mains
power cuts and the like.

A simple d.c. operated cir-
cuit will be employed, in which
the alarm is triggered by guard
switches or other switching
devices installed at or near
doors and windows, where-
upon the next point which has
to be decided is whether trig-
gering is to be given when the
guard circuit is opened or
when itis closed. With the first
method a current flows con-
tinually through the guard cir-
cuit is opened or when it is
closed. With the first method a

current flows continually

through the guard switches,
and these break the circuit to
trigger the alarm when the
appropriate door or window is
opened. ;
No current flows with the
second approach until one of
the protective switches is
closed. The first method of
operation is normally consi-
dered the better because it has
a fail-safe feature. If any of the
wires in the circuit is cut the
alarm is triggered. On the other
hand, there is the necessity of
providing the continual guard
current which, if the installa-
tionis tobe robustandreliable,
must have a magnitude of at
least a milliamp. With a 9 volt
energising supply this corres-
ponds to a working impedance
of 9kQ or less, and there is then
little risk of non-operation due
to leakage across switch ter-

minals and similar occurr-
ences. The writer recently
heard of a continual current
installation in which the cur-
rent was much lower than a
milliamp, and in which one of
the switches ceased to operate
simply because it had been
painted over. Even when dry,
the paint caused sufficient
leakage across the switch ter-
minals to prevent the alarm
being triggered when the
switch contacts opened.

In these days of CMOS gates
which operate at microamp
level, a continual current of
1TmA or more seems rather
large. If an alarm employing a
TmA continual current were
switched on for long periods,
smaller batteries in the PP3 and
PP6 category would become
exhausted relatively quickly.
Even with a larger PP9 battery,
regular checks would be
required to ensure that its vol-
tage was being maintained at
an adequately high level. Bat-
teries are expensive, and a sys-
tem which requires frequent
battery replacement would
prove costly in the long run.

This factor makes it desirable
to take a second look at the
open-circuit method of opera-
tion, with which "'the guard
switches are normally open
and no continual current flows.
With such a system it is poss-
ible to obtain protection
against wire cutting which is
very nearly as effective as is
given in a continual current
installation. The alarm to be
described requires that con-
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nection to the guard switches
be made by way of screened
cable. If flexible insulated
audio cable with a braided wire
screen, as opposed to the type
having a lapped wire screen, is
employed here it becomes
extremely difficult to cut the
cable without momentarily
short-circuiting the screen and
centre conductor together.
Such a short-circuit can be
more than adequate to trip an
electronic latch. To sum up, the
open-circuit method of opera-
tion has much lower running
costs, it can offer about the
same degree of security as the
closed-circuit method and it
can include protection against
wire-cutting. In the author’'s

experience, the only way of.

cutting braided screen audio
cable without causing a
momentary short-circuit is to
first remove the outer insula-
tion, cut the braiding all round
a diameter of the wire without
accidentally contacting the
centre conductor, push back
the braiding and then cut the
centre conductor.

CIRCUIT DESIGN

The full circuit of the burglar
alarm is given in Fig.1. It is
assumed that there is only one
guard switch, this being the
normally open switch S1. The
switch could be mounted at a
door so that it closes when-the
dooris opened, and it connects
to the main part of the circuit
via screened cable of the type
just referred to. The active
devices in the circuit are four
gates in a quad NAND i.c. type
CD4011, and a BC107 transis-
tor.

When switch S§2 is moved
from the "Off’ to the “On” pos-
ition, power is applied to the
circuit and the short-circuit (via
current-limiting resistor R3)
across C1 is removed. Ci1
commences to charge slowly
via R2. When C1 is in the dis-
charged or only partly charged
state, the voltage at pins 1 and
2 of gate G1 is high, and the
gate output at pin 3 is low. Gate
G2 output is consequently
high, and it stays high regard-
less of whether S1 is open or
closed. The outputs of gates G3
and G4 are low. The circuit is
now going through its initial
inhibit period after switch-on,
and it gives time for the occup-
ant of the protected premises
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to leave and close the door,
thereby opening switch S1. Pin
6 of gate G2 is then taken low
because the output of gate G4
is low.

After a period, C1 acquires
sufficient charge to take pins 1
and 2 of gate G1 low, where-
upon the gate output and pin 5
of gate G2 is taken high. The
alarm is in consequence
armed, and gate G2 has one
input high and one input low.

If, now, switch S1 is closed
(or the screened wire short-
circuited) pin 6 of gate G2.goes
high. Its output goes low, the
output of gate G4 goes high,
and the two gates latch into
this new state. The latch
remains in this state regardless
of whether S1 is closed or
opened, and it requires only a
very momentary closure in S1
to achieve the requisite trigger-
ing. Previously, the output of
gate G3 was low, causing TR1
to be cut off. G3 output is now
high and TR1, functioning as
an emitter follower, energises
relay RLA. The relay contacts
cause the bell (or any other
warning device) to be actuated,
and the bell can only be sil-

enced by returning S2 to the
“Off"” position. Power is then
removed from the circuit and
C1 is discharged via R3, with
the resultthatthe alarm is reset
ready for the next time it is
switched on.

When, after arming, switch
S1isopen, theimpedance atits
terminals is of the order of 3k(2,
this being given by R4 in series
with the output impedance of
gate G4. At the instant of clos-
ure there is a current pulse of
some 3mA before the output of
gate G4 goes high. The same
impedance still exists across
the switch terminals, but there
is now, of course, no potential
between them. This low impe-
dance 'working will prevent
incorrect operation due to
leakage across switch termi-
nals and similar effects.

As C1 charges during the ini-
tial inhibit period, the output of
gate G1 stays low until its input
voltage reaches the level at
which linear amplification
takes place. The output then
swings fairly quickly to the
high state. It is quite in order to
switch on at S2 and leave S1
continually closed. All that

R3
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Fig.1. The circuit of the burglar alarm. This features
very low running current, automatic latching,
turn-on inhibit timing, low impedance guard wiring
and protection against wire-cutting. 7
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then happens is that the alarm
‘sounds-at the end of the inhibit
period. The inhibit period with
the prototype circuit was 1
minute and 15 seconds, but
this may vary somewhat with
units built up to the circuit-due
to tolerances in value in C1,
and differences in transfer
characteristic in gate G1. The
inhibit period is roughly prop-
ortional to the value of C1 and
can be extended, if desired, by
increasing that value. .

Resistor R1 has no effect on
circuit performance as so far
described, and its only function
is to prevent, heavy currents
flowing in the input protective
diodes of gate G1 during
switch-off. If the alarm is
switched off with the relay
energised, there is an instant,
with the switch arm between
contacts, when C2 discharges
rapidly whilst C1 discharges
slowly.

COMPONENTS

All the components are
standard readily available
types. Relay RLA is a miniature
Open Relay” with 4100 coil,
available from Maplin Elec-
tronic Supplies. Switch S2 may
be a normal toggle type or a
type which is operated by a
key. Battery BY1 is a 9 volt bat-
tery of any type, and a PP9 bat-
tery will represent a good
economic choice. BY2 should
have a voltage suitable for the
particular bell used.

Switch S1 can be a micro-
switch which is operated by the
opening of a door or window,
or it can be a dry reed switch
controlled by a permanent
magnet, as illustrated in Fig.2.

"J

Fig.3. A further guard
switch (or switches) is
connected in parallel with
S1 as shown here.

When more than one switch is
required the switches are con-
nected in parallel, as shown in
Fig.3. It is important that the
braiding of the screened wire is
always connected to the posi-
tive rail of the circuit, as indi-
cated in Fig.1. Apart from its
function of providing a
momentary short-circuit when
it is cut, the wire screens the
centre conductor and prevents
pick-up of static and noise
which would  otherwise be
passed to pin 6 of gate G2.
The circuit can also be used
with pressure mats which give
a short-circuit when stepped
on. Some care is needed here,
however, as these mats are
normally provided with
unscreened twin cable for con-
nections, and best results will
be given if the twin cable is kept
short so that nearly all the wir-
ing to the mat is screened. The
mat should not be positioned
near mains wiring or where

Fig.2. Employing a dry
reed switch for triggering
the burglar alarm. The dry
reed switch is mounted
on a door jamb with the
magnet, affixed to the
door edge, close to it. The
switch is actuated by the
magnet when the door is
closed. A dry reed switch
with changeover con-
tacts is required so that
two of these make when
the door opens.

Magnet—"

-Dry reed
switch
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pick-up of electrical noise is
likely.

The main part of the circuit
can be housed, complete with
batteries, in a small case situ-
ated in an unobtrusive or hid-
den location. If the case is
metal it should be made com-
mon with the positive rail so
that it has the same potential as
the screened wire braiding.

CURRENT CONSUMPTION

The current consumption of
the circuit is very low after an
initial few minutes following
switch-on. The current con-
sumed by the prototype was
first measured with S1 con-
tinually open. Immediately
after setting S2 to "On” the
main current which flows is
charging current in C1, which
starts at around 20u.A. The cur-
rent rises when gate G1 com-
mences to go through the
linear amplification range, ris-
ing to a momentary peak of
about 1TmA. The current then
quickly falls to around 100uA,
after which it decreases more
slowly. Some three to four
minutes after switch-on the
current drawn from the 9 volt
battery is less than 2pA, and it
then stays at this very low
level. The current is due to
leakage in the two electrolytic
capacitors, in IC1 and in TR1. If
S1 is closed during the inhibit
period the current rises to
approximately 4mA, falling to
the level just described when
the switch is opened again,.
When S1 is closed after the
inhibit period, causing the
relay to energise, the current
rises to 20mA.
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STOP-GO CONTINUITY
TESTER

By D. Snaith

Very low cost circuit checks

continuity and detects resistance.

Fig.1 shows a continuity tester incorporating a red
1.e.d., agreen1.e.d.; asilicon diode, two resistors and
a 4.5 volt battery. Two test leads with prods connect
to the test terminals and the device functions as a low
ohms continuity tester.

CIRCUIT FUNCTION

When' S1 is closed with the test terminals open-
circuit, current flows through D1, LED1 and R2,
causing LED1 to light up. About 2 volts is dropped
across this 1.e.d. If the test terminals are now short-
circuited current flows through LED2 and this 1.e.d.
becomes illuminated. The forward voltage dropped
across LED?2 is also of the order of 2 volts, where-
upon the voltage available for LED1 is equal to this
voltage minus- about 0.6 volt dropped across D1.
LED]1 extinguishes. Resistor R1 ensures that suffi-
cient voltage is dropped across D1 to give complete
extinction of LEDI1.

Thus, when the circuit is used as a continuity tester,
continuity is indicated by the red 1.e.d. going out and
the green 1.e.d. turning on.

However, the tester also indicates resistance in the
circuit being checked. With the prototype, connecting

Sy
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Fig. 1. The circuit of the tester. A
short-circuit or very low resistance
across the test terminals causes the
red l.e.d. to extinguish and the green
l.e.d. to turn on.
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Fig. 2. Before assembling the tester,
the forward voltage drops in the
l.e.d.’s to be used can be checked with
this circuit.

a resistance of 10Q2 across the test terminals results in
a just perceptible glow in the red LED1. Increasing
resistance across the test terminals results in increas-
ing brightness in LED1. This state of affairs continues
until, at a resistance of around 2k(Q, the red 1.e.d. is
fully illuminated and the green 1.e.d. is nearly exting-
uished. In consequence, the circuit-indicates very low
resistance (only the green 1.e.d. alight) and resistance
above 10 (both 1.e.d.’s alight).

Similar results will be obtained with other con-
tinuity testers built up to the circuit. It is desirable for
the red and green 1.e.d.’s to have roughly the same
forward voltage drop when alight, and this is usually
given when both l.e.d.’s are of the same make and
type. Before assembly, the forward voltage drop of
the l.e.d.’s can be checked with the aid of the 4.5 volt
battery and the 15042 resistor in the test circuit of Fig.
2, in which the voltmeter is a testmeter switched to a
low d.c. volts range. It should be found that the green
l.e.d. has a slightly lower forward voltage drop than
the red l.e.d., and this satisfactory.

About 15mA flows in either 1.e.d. when it is fully
illuminated, giving a good bright glow. The battery
can be three 1.5 volt cells connected in series or an
Ever Ready “flat” 1289 battery.

n
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NEWS .

AND

LEAD FORMING TOOL

The hand-held tool which
you can see in the photograph
is intended for the bending of

The Eraser International lead forming tool Model
PR2. The knob at the right is adjusted so that the
two pointers at the bottom line up with the holes in !
the board into which the components are to be ing
inserted. The tool is then set up and will bend both
leads of components to be inserted by operation of

the handles.

electronic component lead-
outs prior to insertion into
printed circuit boards. Known

as the lead forming tool Model
PR2, it has been introduced by
Eraser International Ltd., Unit
M, Portway Industrial Estate,
Andover, Hants, SP10 3LU. Itis
intended for axial lead compo-
nents such as resistors, diodes
and capacitors. The wire bends
are at right angles with pitch
centres between 12mm. and
15mm.

An ingenious and very sim-
ple means of setting up the tool
is incorporated. By turning a
knob on the side of the tool,
two pointers are lined up with
the holes on the board into
which the component is to be
inserted. The bending dies are
then automatically setup to the
correct spacing, after which it
is merely a matter of inserting
components into the tool and
operating its handles to obtain
the desired lead-out bends.

The bending jaws on the tool
incorporate a spring system
which automatically compen-
sates for different diameter
leads and thus eliminates nick-
and damage. Further
details on the Model PR2 may
be obtained from Eraser Inter-
national.

OSCAR 9 DISASTER

Many readers will no doubt, have heard by now
that the launch of the European Space Agency LO2
rocket, ended in disaster! The launch date of May
23rd., was adhered to, but the count down was held
up for several periods during the ‘window’ available
for launching. Right at the end of this launching
time period ‘window’, the announcement came
through that launching was to take' place and a
successful firing took place. Almost immediately
after this successful lift-off, the announcement came
that one of the four first stage rocket motors was not
functioning properly. ‘This announcement was
followed almost immediately by the news that there
had been an explosion and the rocket, with its
satellites of course, had fallen into the sea, some six
hundred kilometres, down course. So that was the
end of OSCAR 9!, and of “Firewheel” of course!

Having seen OSCAR 9 during its construction in
Washington, and met some of the folk concerned
with its design and construction, the writer feels
terribly sorry for them having all their work and
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hopes destroyed in this way. Especially as the
satellite itself may well have proved totally satis-
factory and functioned perfectly. What the future for
AMSAT and the OSCAR 9 project will be, is too
early to assess at this stage. It was to have taken the
amateur radio satellite programme into a completely
new era, with a much more sophisticated satellite,
providing a far more satisfactory communications
system than had so far been attempted. Great
disappointment too is felt by all those OSCAR
enthusiasts who were keenly anticipating extending
their knowledge to cope with the more difficult orbit
calculations and modifying their equipment to meet
the requirements of this new satellite technique. It
would be nice to hear that another attempt will be
made in the not too distant future, to launch a
replacement, but the expense required and the
amount of work involved in providing a replace-
ment, must be almost too daunting a prospect to
contemplate with equanimity. We will, of course,
keep readers informed of future plans as we hear of
them.

RADIO AND ELECTRONICS CONSTRUCTOR

www americanradiohistorv com




... COMMENT

MICROCOMPUTER FAMILY

The second photograph
shows a selection of modules
from the RCA Solid State
CDP1802 COSMAC micro-
processor. Designed for the
this consists of acomplete fam-
ily of single-board microcom-
puter systems based on the
CDP1802 COSMAC microp-
rocessor. Designed for the
smaller volume user who
needs to implement a mic-
rocomputer system rapidly
and economically, the
CDP18S600 Microboard family
uses a universal plug-in back-
plane system for ease of set-
ting up and modification, and
is based on CMOS technology
with its advantages of low
power consumption and high
immunity to electrical noise.

The RCA Microboard family
comprises two single-board
microcomputers with differing
memory capacities, a range of
add-on memory boards and
expansion modules, 5-card
and 25-card chassis/backplane
units, a milliwatt power supply,
and two prototyping systems.
All Microboard modules are
compatible with existing RCA
COSMAC Development Sys-
tems to facilitate rapid hard-
ware and software develop-
ment.

Each RCA Microboard mod-
ule measures 4.5 by 7.5 inches,
and any Microboard module
works in any location on the
universal backplane. Software
development can commence
as soon as the modules are
plugged in, and modules can
easily be exchanged or added
to match changing design
requirements.

The use of CMOS technology
means that power consump-
tion is measured in milliwatts,

and a complete system can be
powered from nickel-cadmium
rechargeable batteries. Alter-
natively, the ability of the
CMOS circuitry to operate over
a wide voltage range allows
low cost power supplies with
extended regulation limits to
be used. The low power con-
sumption also eliminates the
need for special cooling
arrangements.

The RCA microcomputer
family has excellent immunity
to electrical noise, and will
operate reliably in high-noise
process-control, automotive or
production monitoring envi-
ronments, with no necessity
for ground plares or extra
decoupling capacitors.

Each of the RCA Microboard
computers contains a CDP1802
microprocessor, crystal-
controlled clock, read/wsrite
memory, parallel input/output
ports, serial communications
interface, ''power-on” reset,
expansion interface and sock-
ets for user-selected read-only
memories. The two computers
are the CDP18S601 (4kbyte

RAM;
ROM/PROM)
CDP18S603 (1kbyte RAM; soc-
kets for 4/8kbyte ROM/PROM).

sockets for 4/8kbyte
and the

Memory modules include
4kbyte, 8kbyte and 16kbyte

RAM boards with battery

back-up, and an 8/16kbyte
ROM/PROM board. Other
expansion modules available
on Microboards are a UART
interface, a combination
memory-input/output module,
digital/analogue and
analogue/digital converters,
and a control and display
module.

The two Microboard pro-
totyping systems available
from RCA each contain a Mic-
roboard computer together
with a control/display module,
a b-card chassis in a protective
case, a power converter, a
breadboard for prototyping,
cables and connectors, utility
software, and technical litera-
ture.

The manufacturers are RCA
Limited, Solid State — Europe,
Sunbury-On-Thames, Mid-
dlesex, TW16 7HW.

right!”’

“I know you got it out of the
book, but it still doesn’t sound

JUNE 1980
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WINE TRAP WATCHER

By Owen Bishop

Electronic watcher
monitors wine trap
bubbles and indicates
the end of fermenta-
tion.

One of the joys of home wine-making is to sit back
and watch the bubbles of gas passing rhythmically
-through the trap. Each bubble represents in increase
in the final strength of the wine, so that the more
bubbles the merrier! But when the wine has nearly
finished fermenting, bubble-watching can become
tedious. Has it really finished or is it “stuck”? Is it
time to get on to the next stage of the process? When
the bubbles come only once an hour, or even less
frequently, a lot of time can be wasted in bubble-
watching. Yet if you take your eye off the trap for
even one second you can easily miss the bubble that
you have been waiting for.

- The device described here watches the trap for
you. Set it and leave it; when you come back half an
hour or more later an 1.e.d. will be lit if there has been
-any bubble while you have been away. If there has
been, press the Reset button to extinguish the 1.e.d.
and re-arm the watcher and return again later.

The trap watcher simply clips on to the main stem
of the glass trap, which requires no modification. You
only need one trap watcher and you just clip it to the
trap of whichever demijohn is currently thought to be
reaching the end of fermentation.

For those not yet initiated in the delights of home
wine-making, the equipment can be obtained at
Boots and from some health food stores. The basics
consist of a 1-gallon demijohn, a cork stopper and the
trap, which should be glass. The trap is partly filled
with water.

HOW IT WORKS

~ When the watcher probe is clipped onto the trap,
the infra-red 1.e.d., D1, is on one side of the trap tube
and the photo-darlington transistor, TR1, is on the
other. These are shown in the circuit of Fig.1 (where
TR1 is represented as a standard transistor). Since
the device works by infra-red radiation its operation
is unaffected by changes in ambient light levels. This
is specially important because wines are often left to
ferment in cupboards or fairly dark rooms and it
would be no use for the watcher to be triggered by the
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opening of a cupboard door or the switching on of a
light. The probe semiconductor components are
positioned at the bottom of the trap loop so that the
radiation from the l.e.d. passes through that part of
the tube which contains water. Under these condi-
tions the radiation is to a certain extent focused by
the tube acting as a lens, and sufficient radiation
reaches the phototransistor to cause a collector cur-
rent to flow through R2. A low voltage, of about 1
volt, is passed to pin 1 of the CD4001 quad NOR,
gate, IC1.

The two gates associated with pins 1 to 6 form a
bistable, and it will be remembered that the output of
a 2-input NOR gate is high only when both its inputs
are low. When the reset button S2 is pressed, pin 4
goes low, as also does pin 2. Since pin 1 is also low, pin
3 is high and the bistable remains in this state when S2
is released. The third gate functions as an inverter,
and its output at pin 12 is now low.
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Fig.1. The circuit of the wine trap
watcher. The infra-red light from D1
illuminates the phototransistor TR1,
causing it to conduct. When a bubble
passes between the two devices TR1
collector voltage goes momentarily
high, triggers the CD4001 bistable and
causes l.e.d. D2 to light up.
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When a bubble passes through the trap tube bet-
ween D1 and TR1 the refraction of light at the surface
of the bubble causes a momentary reduction in the
amount of radiation reaching the phototransistor. Its
collector current reduces and the collector voltage
goes high for a very brief period, causing pin 3 of the
bistable to go low. Since both inputs of the lower gate
are now low its output, at pin 5, goes high and the
bistable latches in this new state. The low output at
pin 3 turns on 1.e.d. D2 by way of the inverter.

The bistable is returned to its previous state, with

D2 extinguished, by pressing S2. S2 is also pressed to
reset the bistable if it should happen to take up the
triggered condition after switch-on at S1.
_ The phototransistor type MEL12 is available from
Maplin Electronic Supplies. The LD271 infra-red
1.e.d. specified for D1 may be obtained from A.
Marshall (London) Ltd., Kingsgate House, Kingsgate
Place, London, NW6 4TA, as also may the
LD52 specified for D2. However, D2 is not a critical
component and any small red 1.e.d. can be used here.
Current consumption from the 6 volt battery is about
24mA with D2 extinguished and about 26mA when it
is lit. The battery may consist of four HP7 cells,
though it is more economical in the long run to use
four HP2 cells. These can be fitted in a suitable bat-
tery holder. The circuit will work without modifica-
tion from a 4.5 volt battery or a 9 volt battery, with
current consumption - proportionally reduced or
increa$ed accordingly. :

CONSTRUCTION

The infra-red 1.e.d. and the phototransistor are
mounted on a small piece of 0.1in. Veroboard cut out
as shown in Fig.2. A small metal clip of a size suitable
for the main stem of the trap is secured to the board
with a short 8BA bolt and nut. After cutting out the
Veroboard the appropriate hole for the clip is drilled
8BA clear and the three cuts in the strips are made.
Note that no connection is made to the base of TR1,
and its lead-out may be cut short. After the two
semiconductor devices have been soldered in approx-

imately the correct positions, align them carefully by

bending their lead-outs so that their axes coincide and

Close-up of the probe
assembly. On this are
mounted the metal clip,
the infra-red l.e.d., the
phototransistor and four
Veropins for the connec-
tions to the main board.

so that, when the probe is clipped onto the trap, the
radiation from 1.e.d. to phototransistor passes across
the whole diameter of the trap tube. This adjustment
is not difficult to make, there being a tolerance of a-
millimetre or so in the positioning of 1.e.d., photo-
transistor and tube. M . Al
The remaining circuitry is assembled on a Vero-
board panel having the layout shown in Fig. 3. If
mounting holes are required they may be drilled 8BA
clear at holes 017 and C17. If such holes are drilled; it
is desirable to cut the strips at P15, 015, N15, D15,
C15 and B1S5 to isolate the mounting nut or spacing’
washer from the remainder of the board. IC1 is a

4 Veropins
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Fig.2. The probe assembly. Four flexible leads from the main
circuit board connect to the four Veropins.
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CMOS device which can be damaged by high static
voltages, and it should be the last component to be
soldered to the board, using an iron with a reliably
earthed bit. Alternatively, a 14-way i.c. holder may
be soldered to the board, and the i.c. plugged into
this.

The Veroboard of Fig. 3, together with the on-off
switch, Reset switch, 1.e.d. D2 and the battery may
be fitted into any small plastic case, or plastic case
with metal front- panel, which will accommodate
them. Four flexible leads about 15in. long pass from a
hole in the side of the case to the probe board. The
prototype, shown in the photograph, employed a
sequential action push-button for S1, but a standard
toggle switch would be preferable.

There should be no problems in setting up the
circuit and getting it to work first time, though there is
the difficulty of not being able to see whether the
infrared 1.e.d. is on, off -or not functional. When
connected with correct polarity and functioning
properly, there is a voltage drop of about 1 volt bet-
ween the two terminals. If you measure this drop and

COMPONENTS
Semiconductors Resistors
D1 LD271 (All § watt 10%)
D2 LD52 (see text) R1 1800
TR1 MEL12 R2:1k}
IC1 CD4001 R3 15k
Switches

S1 s.p.s.t. toggle
S2 push-button, press to make

Battery
BY1 6-volt battery (see text)

Miscellaneous

Veroboard, 0.1in. matrix
11-off Veropins, 0.1in. size
Spring clip (0.3in. diameter)
Case (see text) _

Nuts, bolts wire and wine.
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BY, neg. Direction of strips

X = cut in strip
Fig.3. The main circuit board. In com-

pany with the probe assembly, this
employs 0.1in. Veroboard.

find it to be approximately equal to the battery supply
potential, the 1.e.d. is connected with wrong polarity
or is faulty and open-circuit. When setting up and
testing the circuit it is helpful to connect a voltmeter
across the emitter and collector of TR1 and monitor
the voltages obtained. The voltage should be low (of
‘the order of 1 volt with a 6 volt battery) with a
water-filled tube between the 1.e.d. and the photo-
transistor, or with nothing between them. The voltage
should rise (to some 3 volts or more with a 6 volt
supply) when a bubble passes or when an opaque
object comes between them.

Fig. 4 shows the probe assembly of Fig. 2 in place
on the trap for bubble monitoring. The level of water
is best. adjusted as shown so that it is just about to
bubble.
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Main stem Water |

T
of trap

Stopper

R

/< Demijohn >\

Fig.4. The probe assembly clipped to
the wine trap. The case holding the
main part of the circuitry can stand on
the same surface as the demijohn.

THE WATCHER IN USE

In practice, being somewhat more impatient than.
some wine-making purists would approve, I leave the
trap watcher for half an hour or slightly longer if I am
too busy to attend to it. If no bubble has passed by the
time I return, I consider that fermentation has pro-
ceeded far enough and the wine is ready for racking,
bottling and, in the happily not too distant future, for
drinking.

Cheers! B
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CALCULATORS AND
PARALLEL B0 R By R. J. Caborn

Parrallel-R problems with low cost
calculators are easy

Is your pocket calculator one of those inexpensive
types with very basic logic and no memory? This is the
sort of calculator which simply does the last thing you
tellitto do. Ask it to solve 2 + 6 x 4 and it will give you
an answer of 32 instead of doing the multiplication
before the addition and giving a proper answer of 26.

At first sight, such a calculator cannot do
parallel-R calculations without fiddling about with

‘paper and pencil. However, provided the calculator

has a reciprocal (1/x) key it can tackle parallel-R
problems with a very eaby keying sequence. As we
shall see, the sequence is also suitable for calculators
with higher level logic.

PARALLEL-R
In Fig. 1 the total resistance, RC, of two resistors,

RA and RB, in parallel is given by the question.

1 1 1
— + — = —
RA RB RC

At first sight the only way of tackling this with an
inexpensive calculator is to begin by keying in RA,
finding its reciprocal and writhing that reciprocal
down on a piece of paper. Then clear, key in RB, find
its reciprocal, add the reciprocal of RA and finally
key up the reciprocal of the answer. Hardly a stream-
lined operation.

But the equation for RA, RB and RC can also be
written as

RA+ RB 1

RA x RB RC

This makes for a very easy key sequence which
runs:

RA+RB=1xXRAXRB=

0
>
AAAAA
YWY
0
@
AAAAA
YYYY

?Rc 3

YYVY

Fig. 1. Acommon problem in electron-:
ics. We know the values of RA and RB,
but how do we find their combined
value, RC?

JUNE 1980
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Fig. 2. Another version of the problem.
What resistance, RB, do we need to.
connect across RA to give a required
cambined value of RC?

The answer after the second “‘equals” is RC. What
‘we are doing here is adding RA and RB, and then
inverting the result by pressing 1/x. After that we
march all the way below the fraction bars of the
equation with the multiplications by RA and then
RB. The final answer is RC without further inversion
because RC is also below the fraction bar. Try it with
RA at 30Q and RB at 10€). The answer is 7.5Q.
Again, run the sequence with RA at 27k() and RB at
39k(}. The answer (corrected to 2 significant figures)
is 16kQ.

FINDING RB

Funnily enough, the first “equals” is not really
required with the more inexpensive machines. After
the addition of RA and RB the answer is already in
the register ready to be inverted. But the first
“equals” is essential with more powerful calculators
because it separates the addition from the subsequent
inversion and multiplication.

Another parallel-R problem crops up when, as in
Fig. 2, we know RA and want to find what resistance,
RB, to putin parallel with it to give a known RC. If we
carry out the same sort of calculation as before, we
arrive at

RA — RC 1

RA x RC RB

The corresponding calculator key sequence is:
RA-RC=1/xXRAXRC=

Use the sequence to find what value (RB) we need:
to connect across 202 (RA) to give a final resistance
(RC) of 12Q. You’'ll find that the answer is 308}
precisely.

Happy calculating! [ |
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Modulated
Alarm Generator

By I. M. Attrill

Frequency modulated

audio

alarm

with 10 watt output.

There are many types of electronic project where a
relay is used to switch.on an audible alarm generator
when the circuit is activated. These are primarily
alarm projects, such as burglar alarms, fire alarms,
freezer alarms, etc. The audible signal can be pro-
duced by a bell, or other form of electromagnetic
device, but it is increasingly common for an electronic
circuit driving a loudspeaker to be used. This type of
arrangement gives excellent reliability, and is usually
very effective because quite complex sounds can be
generated with little difficulty. It should perhaps be
explained that for best results from this type of
equipment acomplex sound is far better than a'simple
one, such as a sine wave or other straightforward type
of signal. Simple signals tend to be not very noticeable
due to their monotonous nature and because they are
readily masked by other noises. On the other hand,
signals which are continually changing in some way
are much more noticeable and are not easily masked
by other sounds.

The circuit described in this article is for a powerful
audible alarm generator which can be used in burglar
alarm systems or for other warning purposes. When
used with an 8() speaker and a 28 volt supply it offers
an output power of over 10 watts, and this should be
more than adequate for any normal applications. In
some cases such a power would be in excess of what is
required, but lower output powers can be provided by
simply using lower supply voltages.

Alarm generators of this type normally give an
amplitude or frequency modulated tone. A frequency
nrodulated tone is, in general, more capable of catch-
ing attention;, and frequency modulation is employed
in the circuit presented here. The audio output tone is
modulated up and down in pitch at a rate of a few
Hertz, giving a sound that immediately makes its
presence felt.
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TWO OSCILLATORS

The circuit is given in Fig.1, and this really breaks
down into two sections, a high power audio oscillator
based on IC2 and a low frequency modulating oscil-
lator based on IC1. Both oscillators use the same type
of circuit. The modulating oscillator employs an
operational amplifier type 741 whilst the audio oscil-
lator, which directly drives the speaker, uses a power
amplifier type TDA2030. IC2 has an inverting (-)
input and a non-inverting (+) input -and can be
looked upon as an operational amplifier incorporat-
ing a high power Class B output stage.

The TDA2030 is a modern device and it has the
advantage that its heatsink tab is common with its

+
\;
1C2 J
10A2030 | po 3
it ] C4 Output.
3
ZRo

Fig.1. The circuit of the modulated
alarm generator. Power output is
dependent on the supply voltage.
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negative supply pin. In consequence there is normally
no necessity for its heat tab to be insulated from its
heatsink and the latter can be bolted directly to the
tab. If the warning generator is housed in a metal case
the i.c. heat tab can be bolted to one side of the case,
whereupon the case itself provides heatsinking. It is
necessary for the case to be common with the nega-
tive supply but such a connection is, of course, one
that is normally employed.

The oscillator in which IC2 appears functions in the
following manner. If R8 were not in circuit, the non-
inverting input would be biased at half the supply
potential by the equal value resistors, R6 and R7.

At switch-on C3 is discharged, whereupon the
inverting input is negative of the non-inverting input
and the i.c. output swings fully positive. R8 then
causes the non-inverting input to be taken positive of
the half-supply potential. C3 charges via R9. After a
period, C3 charges sufficiently for the voltage at the
Inverting input to approach and become equal to the
voltage at the non-inverting input. The amplifier out-
put starts to swing negative and, due to the presence
of R8, this causes the non-inverting input to go nega-
tive also. The result is that the inverting input is now
further positive of the non-inverting input, so that the
i.c. output swings more negative again. The regenera-
tive action provided by RS causes the i.c. output to
very quickly swing fully negative, at which potential it
is held by the charged C3.

C3 next commences to discharge via R9 into the
now low amplifier output. As C3 discharges the
inverting input goes negatiye until it approaches the
voltage at the non-inverting input. A reverse process
then takes place, with R8 again providing regenera-
tion, and it ceases with the output fully positive again
and with C3 once more charging.

Further cycles proceed in the same manner, giving
an output square wave which, with the values
specified and assuming that no frequency modulation
is applied, is of the order of 1kHz. 7

s already mentioned, IC1 appears in the same
basic oscillator circuit, but the component values
around it are such that it oscillates at a much lower
frequency, of only a few Hertz. The waveform across
the continually charging and  discharging C2 is
roughly triangular, and the voltage on the positive
terminal of C2 is applied via R5 to C3 in the audio
oscillator. This arrangement provides frequency
modulation of the audio oscillator, whose frequency
increases as the voltage from C2 goes positive.

The output of IC2 couples to the loudspeaker via

d.c. blocking capacitor C4. C1 is a supply decoupling

capacitor.

JUNE 1980

CONSTRUCTION

A suitable printed circuit design for the project is
given in Fig.2, in which the board is reproduced full-
size. This is etched and produced in the usual way and
should not provide any difficulties. Other construc-
tional methods incorporating stripboard or plain mat-
rix board can be used if preferred, and the layout is
not particularly critical provided that wiring is
reasonably short.

IC2 is mounted vertically, with its heat tab just
slightly outside the edge of the board. This allows it to

1Cy

o Fanad 1}

I 6"

fod U i Db i Ll o Byl o o iy

Fig.2. The alarm generator is assem-
bled on a small printed circuit board.
The heatsink surface of IC2 is just
slightly outside the left hand edge of
the board.
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Looking down on the printed board assembly.

be bolted to the inside surface of a metal case, where-
upon a mounting for the board is automatically pro-
vided. If a more robust mounting for the board is
required, there are vacant areas on the p.c.b. which
can be drilled with suitable mounting holes. It is
advisable to mark out the five holes for IC2 pins with
the aid of the i.c. itself, to ensure that the pins will fit
snugly and without strain.

When used with a 28 volt supply and an 8}
speaker, the circuit gives an output power of a little
over 10 watts r.m.s. and has a current consumption of
about 550mA. The power supply voltage.is reduced
for lower output powers. With an 8() speaker the
output is approximately 5 watts r.m.s. with a 20 volt
supply, 2 watts r.m.s. with a 12 volt supply and 1 watt
r.m.s. when a 9 volt supply is used. Current consump-
tions at these three supply voltages are approximately
400mA, 275mA and 140mA respectively. The sup-
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COMPONENTS

Resistors
(All 1 watt 5%)
R1 4.7kQ
R2 4.7kQ
R3 22kQ
R4 39kQ)
R5 27kQ
R6 56k{2
R7 56k
R8 270k}
R9 120k

Capacitors

C1 100uF electrolytic, 40 V. Wkg.
C2 10uF electrolytic, 25 V. Wkg.
C3 0.022uF type C280

C4 220uF electrolytic, 25 V. Wkg.

Semiconductors
IC1 741 in 8 pin d.i.l
IC2 TDA2030

Miscellaneous
8() loudspeaker of suitable power rating
Printed circuit board.

ply voltage must not be allowed to exceed 36 volts,
which is the maximum permissible for both the i.c.’s.
It is important to ensure that the 8() speaker is cap-
able of handling the output power fed to it.

Returning to the subject of heatsinking, this is
mainly required with supply voltages of more than
about 15 volts, and a small commercial finned
aluminium heatsink of about 25 by 50mm. will suffice
if anything more substantial is difficult to arrange.
However, it is always preferable, wherever possible,
:to employ a heatsink that is significantly larger than
the minimum required. The TDA2030 has thermal
shut-down circuitry, and will simply stop working and
draw very little supply current if it should be allowed
to overheat. It will then work normally again when it
has cooled down to a more acceptable temperature.
The device also has output short-circuit protection
circuitry.
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PASSIVE LOGIC
P ROBE By M. V. Hastings

DETECTS HIGH, LOW,
FLOATING AND PULSING
OUTPUTS.

SUITABLE FOR T.T.L. AND
CMOS.

Alogic probe is a very useful item of test equipment
for anyone who deals with digital circuits, even if they
do so only occasionally. The purpose of a logic probe
is merely to indicate the logic state at the point under
investigation, .and this can be accomplished with a
simple passive circuit. Although they have their limi-
tations such circuits are perfectly adequate in practice
for nearly all logic rests. A very simple and inexpen-
sive logic probe with an extended performance is
described in this article, and it is suitable for use with
CMOS and t.t.l. circuitry.

CIRCUIT DESIGN

In its most basic form, a logic probe can consist of
an l.e.d. indicator and series resistor, as shown in
Fig.1 (a). The terminal marked “NEG” is connected
to the negative supply rail of the logic circuit being
checked, and the ‘“IN”’ terminal is applied to the logic
test points. If a test pointis at 1 (or high) the l.e.d. will
light up and if it is at O (or low) the l.e.d. will remain
extinguished.

There are drawbacks with this' ultra-simple
arrangement. If the test point is between the two logic
states, or is switching rapidly between the two states,

Fig.1 (a). In its simplest form, a logic
probe can consist of an l.e.d. and a
series current limiting resistor
(b). More meaningful indications are
given with a probe having two l.e.d.’s.

JUNE 1980

the l.e.d. will glow reasonably brightly, giving the

impression of a steady logic 1 state. Also, if the test
point is open-circuit the l.e.d. will not light up, giving
the same indication as for a logic 0.

These problems can be partially overcome with the
circuit of Fig.1(b), which has two l.e.d. indicators to
show the logic state at the test point. As in the previ-
ous circuit the “NEG”’ terminal connects to the logic
circuitry negative rail. The “POS” terminal connects
to the positive supply rail, and the “IN” terminal to
the test point. If the test pointis at 1 RA and DA are
effectively short-circuited, whilst DB lights up. The
reverse happens with the test point at logic 0, and DA
then becomes alight.

With the input disconnected, or connected to an
open-circuit test point, current flows through DA and
DB, and both l.e.d.’s light up. They will also both light
up, to indicate-a fault condition, if the test point is
between the two logic levels. There still exists the
flaw, however, that both l.e.d.’s will light up if the test-
point is switching rapidly between the two logic
levels. What is required, ideally, is additional circuitry
to allow differentiation between a faulty output state
and a rapidly pulsing one.

Ra
POS. O A\ \ ey
Ra
O A ey
i oA w7
Low
Da 1:; n O——
P A
D
o it BW¥
Rg High
Neq. o AAN ]

(a)
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Fig.2. The circuit of the passive logic
probe.

The circuit which was finally adopted is shown in
Fig.2. and this overcomes the shortcomings of the
previous circuits. R1, D1, D2 and R2 are the same as
RA, DA, DB and RB in Fig. 1 (b), and behave in
precisely the same manner. When there is a steady
state at the input, no matter what this state happens to
be, C1 provides d.c. blocking and the third l.e.d., D5,

cannot be turned on. If, on the other hand, the test

o

TABLE
INPUT STATE
Low
High
Floating
Between logic levels
Fast pulsing
Slow pulsing
PROBE INDICATION
D1 lights up
D2 lights up
D1 and D2 light up
D1 and D2 light up
D1, D2 and DS light up
D1, D2 and D5 pulse on

at the appropriate rate

point being checked is switching rapidly between the
two logic levels, the input signal is coupled via C1 to
diodes D3 and D4, which rectify it. The. resultant
positive pulses are then fed to D5 via current limiting
resistor R3, and this time D5 does light up.

The accompanying Table summarises the logic
probe indications for all the possible input states.

The logic probe components are soldered to a 0.1in.
Veroboard panel.

COMPONENTS
Resistors Capacitor
(All § watt 5%) C1 10u Felectrolytic, 25v. Wkg.
R1 1.8k
R2 1.8kQ
Pt Miscellaneous
Semiconductors Verobox type 75-1469L
D1 TIL209 Veroboard, 0.1in. matrix
D2 TIL209 3 panel-mounting l.e.d. bushes
D3 OA91 2 crocodile clips (see text)
D4 OA91 6BA or M3 bolt, 1in. or more
D5 TIL209 Wire, solder tag, etc.
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Fig.3. All the components are assem-
bled on a small Veroboard panel, as
shown here.

ASSEMBLY

The components are accommodated on a small
piece of 0.1in. Veroboard having 6 copper strips by
17 holes. This board is illustrated in Fig. 3. Be careful
not to omit the three breaks in the copper strips, and
remember that D3 and D4 are germanium diodes
which can be overheated if the soldering iron is
applied to their lead-outs for too long a period.

There are no mounting holes in the board, because
it will be held in place firmly when D1, D2 and D5 are
fitted into their panel-mounting bushes. The author’s
probe is housed in a plastic Verobox type 75-1469L,
which has nominal outside dimensions of 71.5 by 49
by 24.5mm. A small case of this nature is required
because itis intended that it be held in the hand whilst
probing logic circuits.

The three holes for the l.e.d. bushes are drilled on
the side of the case which is opposite the removable
lid, and their centres are spaces by 0.8in. The layoutis
shown in the photographs. Legends taken from
Panel-Signs Set No.4 (available from the publishers
of this journal) are affixed to the panel alongside the
Le.d’s, with D1 identified as “LOW”, D2 as
“HIGH” and D5 as “OSC”. A test prod is secured to
the case at-the D1 end, and it consists of a 6BA or M3
bolt at least 1in. long. A solder tag is secured under
the bolt head inside the case, and the “IN” connec-
tion from the component board is soldered to this.
Two small holes are drilled in one of the 71.5 by
24.5mm. sides of the case, and the positive and nega-
tive supply leads pass through these. Flexible insu-
lated leads about 2ft. long are required here. The
positive lead should be red and the negative lead
black. The leads are terminated in small crocodile
clips with vinyl insulating sheaths having, preferably,
the same colours as the wires. '

JUNE 1980

The board is secured inside the plastic
-case by passing the three l.e.d.’s into
their panel-mounting bushes.

The three l.e.d’s take up the positions:
illustrated here

USING THE PROBE

In use, the two crocodile clips are connected to the
appropriate supply rails of the equipment under test,
and the prod at the end of the case is applied to the

-circuit points which are being investigated. The cur-

rent consumed by the logic probe depends on the
supply voltage in the equipment being checked, but
will only be in the order of 1.5 to 8 mA. The l.e.d.
current can be quite low when the probe is used to
check low voltage circuits, but results-are satisfactory
using standard l.e.d,’s, such as the TIL209 indicated
in the Components list. “High brightness” l.e.d.’s are
now available however and, if used will give even
better results.
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*Turns Light on
at dusk, off at

dawn.

This device is a light operated switch which turns
on alamp when darkness falls and switches it off again
at dawn. It has two main uses, one of which is to
automatically operate a porch light or a light in the
hall. The other is to act as a burglar deterrent, for use
when premises are to be left unoccupied for a few
days. In this case the unit can switch on a hall light, a
table lamp in a front room or any other light which
will be visible from outside. An observer would then
be given the impression that the premises are
occupied.

MAINS OPERATION

Since the unit will be controlling a mains load and
will need to be switched on for prolonged periods,
both circuit convenience and economy of use call for
mains operation. As can be seen from the circuit
diagram shown in Fig. 1, a simple unregulated mains
power supply is employed. The mains supply is
applied via on-off switch S1 to the primary of trans-
former T1, which provides isolation from the mains

sy

s

.

and offers a suitably low secondary voltage. This is
full-wave rectified by D1 and D2, with C1 acting as a
reservoir and smoothing capacitor. The off-load vol-
tage (when the relay is de-energised) across C1 is
about 17 volts, this falling to about 13 volts under
maximum load conditions (when the relay is ener-
gised). These quite large variations in supply voltage
are unimportant in the present application.

A rather unusual feature in the light switching
circuitry is the use of an LM380 audio power amp-
lifier. In practice, this represents a good choice
because the LM380 has high output current capabil-
ity together with differential inputs. In consequence it
behaves as an operational amplifier having a high
power output stage.

The voltages applied to the non-inverting input at
pin 2 of the LM380 is taken from the junction of R1
and the photoconductive cell PCC1. The resistance of
PCC1 varies with the light falling upon it; the resis-
tance is greater than 200m{} in total darkness and
falls to a few kilohms when the cell is brightly illumi-

-
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Fig.1. The circuit of the dusk-to-dawn switch. IC1 functions as a
voltage comparator with feedback to its non-inverting input via
3
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nated. The voltage applied to pin 2 therefore goes
more positive as the illumination on the cell

decreases.

A reference voltage selected by VR1 is applied to
the inverting input at pin 6 via R2. VRI1 is
adjusted to give a reference voltage suitable for the
conditions in which the unit is to be used. If the light
on the photoconductive cell is high the non-inverting
input of the LM380 is negative of the voltage on the

' inverting input and the output of the i.c. is fully nega-
tive. As the light falling on the cell decreases in inten-
sity the voltage at the non-inverting input rises until it:
becomes equal to and commences to pass that at the
inverting input. The i.c. output then swings fully posi-
tive. The reverse action takes place if the illumination
on the photoconductive cell is initially low and then

increases.

Inside the case, the mains
transformer is behind the
on-off switch. The com-
ponent panel is below
and behind the sensitivity
potentiometer. Connec-
tions to the photocon-
ductive cell are made to
its lead-outs, which pro-
ject inwards from the
front panel

The coil of a relay is connected between the output
of the LM380 and the negative rail and this is de-
energised when the i.c. output is fully negative. It
becomes energised when the i.c. output goes fully
positive. The lamp which is controlled by the unit is
coupled to the mains via a make contact set on the
relay, with the result that this lamp lights up when the

*‘Snap-action
switching with
hysteresris.

light incident upon the photoconductive cell falls
below the preset level. D1 is a protective diode which
prevents the formation of a high reverse e.m f. across
the relay coil when the relay de-energises.

Reference has not yet been made to resjstor R3,
which provides a “snap-action” triggering effect, as
well as hysteresis. The triggering effect is required
because it would otherwise be possible for a certain
critical light level to cause the ouput of the LM380 to
lie at voltages which are mid-way between the fully
negative and positive conditions. This is undesirable,
because it could result in the relay alternating bet-
ween the de-energised and energised states, with the
controlled lamp being switched on and off accord-
ingly. Hysteresis introduces a resistance to change. If
the lamp is switched on at one low light level, the light
intensity has to increase above that level by a signific-
ant amount before the lamp switches off again. The
hysteresis ensures that the lamp is not switched on
and off needlessly when the light on the photoconduc-
tive cell falls to the triggering level.

The effect of R3 is to provide positive regeneration
from the output of the LM380 back to its non-
inverting input. If the light intensity is high the
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LM380 output will be fully negative and R3 will be
effectively in parallel with the photoconductive cell.
As the light intensity decreases the voltage at the
non-inverting input of the i.c. becomes equal to that
at the. inverting input. The i.c. output starts to go
positive, whereupon R3 causes the non-inverting
mput to go further positive. The regenerative action
results in the i.c. output changing rapidly to its full
positive state. R3 is now effectively in parallel with
‘R1 so that, to trigger the circuit to its previous state,
the photoconductive cell resistance must fall to a
lower value than that needed to trigger the i.c. output
positive.

CONSTRUCTION

The prototype switch is housed in a vinyl covered
aluminium box having dimensions of 127 by 63 by
57mm. This is a case type WB1, available from Map-
lin Electronic Supplies. Any similar metal case will be
suitable provided that it is large enough to accommo-
date the components.

81 is mounted on the left-hand side of the front
panel with VR1 on the right hand side. PCC1 is
mounted in the centre of the panel, being held in a
reasonably tight fitting rubber or p.v.c. grommet. If
desired, the cell could be remote from the main unit,
being coupled to it by way of a short length of 2-core
cable. This could be terminated in a plug fitting into a
suitable 2-way socket in the panel centre. However,
the cable connecting to the cell should be kept well
clear of mains wiring in case pick-up of hum or noise
causes unpredictable operation. There is no risk of
this when the cell is mounted as in the .prototype,
since the metal case automatically provides screen-
ing.

The cell can be either an ORP60 or an ORP61.
These are identical except for the positioning of their
light-sensitive areas. The ORP60 has its sensitive sur-
face facing the end of the glass encapsulation,
whereas the ORP61 has this surface facing one side
(indicated by a coloured dot on the body of the com-
ponent). When fitted as in the prototype, the ORP60
should be used.

Mains transformer T1 is mounted behind the
on-off switch, well to the rear of the case. A solder tag
is secured under one of its mounting nuts to provide a
chassis connection. Two holes are required in the rear
panel, one for the mains input lead and the other for
the output lead passing to the controlled lamp. Both
holes must be fitted with grommets and both leads
must be secured inside the case with plastic or
plastic-faced clamps.

{ Switch

COMPONENTS

Resistors
(All fixed values § watt 5% unless otherwise
stated)
R1 470kQ
R2 470kQ
R3 2.2MQ 10%
VR1 47k() potentiometer, linear

Capacitor
C1 1,000uF electrolytic, 25 V. Wkg.

Transformer
T1 mains transformer, secondary
12-0-12V 100mA

Semiconductors
IC1 LM380
D1 1N4001
D2 1N4001
D3 1N4148

Photocell
PCC1 ORP60 or ORP61 (see text)

Relay v
RLAT1 3064 relay with changeover contact set
(see text)

S1(a) (b) d.p.s.t., rotary toggle

Miscellaneous
Metal case (see text)
Plain matrix board, 0.1 in.
2 control knobs
Mains lead

Wire, nuts, bolts, etc.

The remaining components are assembled on a
plain 0.1 in. matrix board having 27 by 22 holes. This
1s cut down from a larger board, after which the two
mounting holes are drilled. Wiring is then carried out
as in Fig.2, with component lead-outs pressed flat
against the board underside and soldered to each
other as required. Where lead-outs are too short,
bridging leads of around 22 s.w.g. tinned copper wire
can be used. The relay employed has connecting pins.
which pass through the board holes as indicated in the
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Fig.2. Most of the components for the switch are assembled on a plain matrix
board. Interconnections are made below the board by way of component
lead-outs and bridging wire.
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diagram. This is a “Relay Flat 12V”, which is also
available from Maplin Electronic Supplies. At 250
volts a.c., its contacts are rated at 8 amps maximum
for resistive loads.

The completed board is secured to the base of the
case by 6BA screws and nuts, 12.5 mm. spacing
washers keeping its underside clear of the bottom of
the case. Strips of p.v.c. insulating tape should be
affixed to the base below the board area to reduce the
risk of accidental short-circuits. The mounting holes
of the board are immediately behind the front panel.
Before it is finally mounted, the board should be
connected to the remaining components as indicated
in Fig.2.

It is important to ensure that all safety precautions
are observed so far as mains wiring is concerned. The'
earth wire of the input mains lead must connect to the
chassis solder tag secured under the mains trans-
former mounting nut, and the earth wire of the output
lead must also connect to this tag. The output lead
passes to the controlled lamp and, if this is a table
lamp, any metalwork on the lamp should be properly
earthed. If the output simply passes to a lampholder
without metalwork then the output lead will not
require an earth wire. The unit should not be coupled
into existing installed lighting circuits.

-

Looking at the chassis from the mains
transformer end

Connections to the potentiometer and
the on-off switch

Before connecting to the on-off switch, check the
tag positions with a continuity tester. With some
switches the relative tag positioning may differ from
that shown in Fig.2. The switch must, of course, be a
type suitable for mains voltages.

USING THE UNIT

The unit (or the photoconductive cell, if remote
from the unit) should be positioned near a window
where it can respond to light levels outside. A wide
range of sensitivities is provided by adjustment of
VR1. In most cases, the exact triggering level will not
be critical, and satisfactory results should be obtained
if VR1 is adjusted, by trial and error, to a setting
which causes the relay to energise when a hand casts a
shadow over the photoconductive cell.

Where greater accuracy is required the photocon-
ductive cell is subjected to the particular light level
concerned and VR1 is set fully anti-clockwise. Its
slider will then be at the negative end of its track and
the relay will be energised. VR1 is then slowly
adjusted clockwise until the relay de-energises. The
potentiometer then has the correct setting.

It is essential that the light from the controlled
lamp does not fall onto the photoconductive cell. If it
does, circuit operation may be unreliable and the
system could even break into oscillation due to feed-
back between the lamp and the cell.

Mail Order Protection Scheme

The publishers of this magazine have given to
the Director General of Fair Trading an under-
taking to refund money sent by readers in
response to mail order advertisements placed in
this magazine by mail order traders who fail to
supply goods or refund money and who have
become the subject of liquidation or bankruptcy
proceedings. These refunds are made voluntarily
and are subject to proof that payment 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.
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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 appear-
ance of the advertisement.

For the purpose of this scheme mail order
advertising 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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THREE VOLTAGE
MULTIPLIERS

By
William Steward

The circuit shown in Fig. 1 is capable of stepping up
a fixed direct voltage between 8 and 15 volts to a
higher level for the supply of low current equipment.
It can, for instance, provide a low current supply of
some 20 volts from a 12 volt car battery.

SQUARE WAVE

IC1 is a bipolar 555 timer and it produces, at its
output pin 3, a square wave having a frequency of
approximately 350Hz. When the output voltage is
high, C2 becomes charged via diode D1, whilst diode
D2 is reverse biased. During the following low vol-
tage output at pin 3, D1 becomes reverse biased and
the negative terminal of C2 goes negative of the nega-
tive supply rail. D2 becomes conductive and the
charge in C2 is passed into C3. An output voltage
higher than that of the 8 to 15 volt supply then

JUNE 1980

becomes available between the original positive rail
and the negative terminal of C3.

For maximum efficiency, the 555 output should be
a 50:50 square wave in order that C2 should charge
via D1 for the same length of time in which it then
dischargesinto C3. A 50:50 output is achieved due to
the choice of values for R1, R2 and R3. R2 and R3
are the two timing resistors normally associated with
a 555 multivibrator and are given equal values. R1 is
given a value which is 4 times (approximately) that of
either R2 and R3. R1 increases the charging current
for C1 and decreases the discharge current during the
multivibrator cycle, and with the resistance ratios
specified causes the 555 to produce a 50:50 output.
(A fuller explanation of this effect was given in
“50:50 Output From The 555” by J.R. Davies, which
appeared in the April 1978 issue. The resistor value
ratio is also applicable to the CMOS ICM7555).

+810I5V
Ry =
33kn =
] 3 4 8 Co
I { 47uF
120knS 25V wkg.
R3 ﬁ: 1Cy +
*3 33k 555 7k
Vout e
( }2 1 il
—7 c ] T+ IN40D2
0047' FT ‘
047y ‘
, et :
3 i
47uF D2
25VwkgT IN4OO2 [ 8
Al
14§ 4 . )
R R2 Ry - Y4 watt 5% 555

Top view
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Fig. 2. Regulation curve showing mul-
tiplied output voltage at different out-
put currents with a 9 volt supply

VOLTAGE DOUBLER

The circuit of Fig. 1 is a classic voltage doubler but,
in practice, the output voltage is significantly less than
twice the supply voltage. This is due to four causes.
First, there is an 0.6 volt drop in D1 when C2 charges
and, second, there is another 0.6 volt drop in D2
when C2 discharges into C3. Thirdly, pin 3 of IC1
does not go fully to the negative rail when the output
is low. The pin 3 voltage is about 0.1 volt-positive of
the negative rail at a sink current of 10mA, rising to
some 0.5 to 0.8 volt at-40mA. The fourth cause is the
most serious of all and is given when pin 3 of the i.c. is
high. At very low source current the voltage at pin 3 is
typically 1.2 volt negative of the positive rail, and this
drop rises to about 1.5 volt at a source current of
40mA. These four factors cause the multiplied output
voltage at zero output current to be equal to about 2.5
volts less than twice the original supply voltage. For a
9 volt supply the zero current output voltage is there-
fore 18 minus 2.5, or 15.5 volts, and for a 12 supply it
is 21.5 volts.

The regulation of the output voltage is fairly good
and a typical regulation curve for a 9 volt input is
shown in Fig. 2. The output voltage drops from 15.5

D4
- ¢
47uF écs IN4OO2
25Vwkg T | +8toI5V
R Z !
+ F . 4[s v 03
J 7 T iN40O2
= C
Vout '3 =z Ic 3. et
R 2 !
3z —|[rL+
g 23 47uF
6 25V wkg
] 27
Cj T
Fig. 3. This alternative to the circuit of
Fig. 1 has both the original and multip-
lied voltage negative rails common
610

to slightly more than 14 volts at 20mA and to slightly
more than 13 volts at 30mA.

Rectifiers in the 1N4001 to 1N4007 series can
function with square waves up to around SkHz before
losing rectification efficiency, and so the choice of
350Hz for multivibrator frequency is reasonable.
This frequency allows C2 and C3 to have fairly low
values and no significant improvement in the regula-
tion is given by increasing these.

An alternative circuit offering the same perfor-
mance as that of Fig. 1 is shown in Fig. 3. R1, R2, R3
and C1 have the same values as in Fig. 1. This time,
C4 charges via D3 when the 555 output is low, and
then discharges via D4 into C5 when the i.c. output is
high. With Fig. 3 the negative supply and multiplied
voltage rails are common, whilst with Fig. 1 it is the
positive rails which are common. These factors may
determine which of the two circuits is chosen for any
application.

D4
ld
é IN4002
Cs
g ) +8t0l5V
" D3
RoZ } h
= , a 1s Ca F IN4OO2
+U R|§§ D*
1r 3 IC 3
i = 555
p . *
1 ] 2 i C2
¥ o
o +IN4002
T
V-

é = a
C3 D
1 &>

14
IN4OO2

Fig. 4. The two circuits combined.
Component values are the same as
were shown in Fig. 1 and Fig.-3

The two circuits are combined in Fig. 4 to give
output voltages which are both positive and negative
of the original supply rails. The zero current output
voltage is now 3 times the original supply voltage less
about 5 volts. However, the regulation is about 4
times worse than the regulation curve of Fig. 2
because the 555 output has to drive two circuits at the:
same time instead of one, and output voltage drops by
some 5 volts at an output current of 10mA. An attrac-
tive application for Fig. 4 could be to have it power an
operational amplifier whose output voltage is
required to swing up to and outside both the original
supply rails.

In all the circuits, the current drawn by the 555 for
zero output current is around SmA for an 8 volt
supply rising to some 10mA for a 15 volt supply. The
current drain‘increases proportionately with increas-
ing output current from the multiplied output vol-
tage.
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CONSTRUCTOR’S CROSSWORD

Compiled by J.R. Davies

.... )
.'. :

.. i

Clues Across

1. Powerful X-measuring device. (13)
8. One small item lost in radio tape transfer. (4)
9. This PP3 battery gives more than 9 volts. (3)
10. Cliff-hanging transmission has its bits in sequ-
ence. (6)

11. Active device can sort strain out. (10)

13. Copper wiring aid. 4)

14. To react and/or resist. 6)

16. All one’s inputs give zero output here. (4,4)

19. (V\;hat good little red, green and blue beams do.
8

22. To put in, with ion loss shows transducer short-
coming. (6)

25. This cell controls light intensity. (4)

26. Sees, dreads, mixed-up, words in RAM? (10)

27. Expansion of 16’s function. 3,3)

28. Talk down to airmen. (1,1,1)

29. Le;rge fire fairly does this to household current.
4

30. F.M. circuit responding to proportional rep-
resentation. (5,8)

JUNE 1980

Clues Down

1
2
3
4.
Sk
6
7

- Computer controller favours metric units. (7)
- Aintree beginner. (7)

- Descriptive of distorting amplifier. (3-6)

. Brute force morse modulation. (1,1,1)

Low noise microwave amplifier. (5)

. Rotating the lathe controls. (7
. A disglay of digits. (4-3)
12.

15.
17.

18.

20.
21.
23.
24.
26.
28.

Another wiring aid comprises 6 of one and 4 of
the other. (3-4)

TV camera horizontal sweep. (3)

Sound studio circuit which blanks out back-
ground. (5,4)

E;en on the shelf, that PP3 battery will do this.
3

Sixty seconds squared. 3,4)

Out of the norm. (7)

First component the serviceman checks. )
Put the data in again. (2-5)

Electronically sound. (5)

British radar could double at the races. 3)

(Solution on page 625)
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WIEN
BRIDGE

A.F.

SIGNAL GENERATOR

By A. P. Roberts

15Hz to 25kHz in 3 switched ranges

Automatic gain control maintains
pure sine wave output.

An af. signal generator is a very useful piece of
equipment to have in an electronics workshop, and
even a simple instrument can prove to be invaluable
on numerous occasions. The unit described here pro-
vides a sine wave output of good purity over'a fre-
quency range of about 15Hz to 25kHz. This is
covered in three bands which have the following
approximate limits: Range 1, 15Hz to 250Hz; Range
2, 150Hz to 2.5kHz; Range 3, 1.5kHz to 25kHz. The
maximum output amplitude is about 1 volt r.m.s., but
this can be attenuated to 100mV or 10mV r.m.s. by
means of a switched,attenuator. A continuously vari-
able output attenuator is also incorporated. The cir-
cuit is battery powered.

WIEN OSCILLATOR

In common with many other a.f. signal generators,
this design employs a Wien Bridge oscillator. A Wign
network has the basic circuit of Fig.1 (a), with the
input-to-output frequency response of Fig.1 (b). In
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R 4

Attenuation

—_—
Frequency

() (b)

Fig.1(a). A Wien network has two
resistors and two capacitors con-
nected as shown here

(b). The network offers minimum

attenuation at a frequency which is

governed by the values of resistance
and capacitance
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effect, R1 and C1 form a high pass filter which
attenuates lower frequencies, whilst R2 and C2 func-
tion as a low pass filter attenuating higher frequen-
cies. If R1 is made equal to R2, and C1 equal to C2,
the frequency of minimum attenuation is given by:

f=1

2XRC

Where R and C are the values of R1 and C1.

Fig.2 shows a typical Wien Bridge oscillator, in
which the output of an operational amplifier is fed
back, to the non-inverting input, by way of the Wien
Bridge network. The circuit is capable of oscillating at
the frequency of minimum attenuation in the network

R4

AAAAA
vyYy

Zrs o
Ry <
J t
R, EE +C2 Ou
—0

Fig.2. Basic circuit for a Wien Bridge
oscillator. Negative feedback is pro-
vided by R4 and R3, and these should
provide just sufficient gdin to allow
oscillation to occur

provided that the amplifier has sufficient gain to
overcome the loss in the network which is given at
that frequency. The voltage gain required by the amp-
lifier is quite small, being only about 3 times.

Itis, of course, an easy matter to provide such alow
voltage gain. On the other hand it is important that
the amplifier voltage gain should not be higher than
that required to just produce oscillation at the Wien
Bridge frequency, since the oscillation can then
become violent, with clipping of the aniplifier output
signal and the creation of harmonics. Amplifier gain
can be reduced by the negative feedback to the invert-
ing input which is given by R4 and R3, whereupon the
voltage gain is equal to R4 divided by R3.

Atfirstsight it might appear that all that is required
for satisfactory oscillation is to simply make R4 3
times the value of R3, and this could be achieved by
using a pre-set variable resistor for one of these two
components, the variable resistor being set up so that
the amplifier has just sufficient gain to allow oscilla-
tion without clipping. In practice, however, a single
setting of the resistor could not cater for slight varia-
tions in gain due to changes in temperature, supply
voltage and loading, and the situation is made worse
when, as in the present design, the resistances and
capacitances in the Wien Bridge network are
adjusted to provide different output frequencies. The
only way of solving the problem is to use a gain
control circuit in which the level of negative feedback
is automatically adjusted to suit the particular operat-
ing conditions and the frequency at which the oscil-
lator is running.

JUNE 1980

COMPONENTS

Resistors
(All fixed values § watt 5% unless otherwise
stated)

R1 4.7kQ

R2 4.7kQ

R3 6800

R4 39k(Q)

RS 6808

R6 4.3kQ 2%

R7 4300 2%

R8 470 2%

R9 180k

R10 3900

VR1 10k dual-gang potentiometer, linear
VR2 5kQ or 4.7kQ potentiometer, linear,
with switch S3

Capacitors
C1 100uF electrolytic, 10V. Wkg.
C2 100uF electrolytic, 10V. Wkg.
C3 1uF plastic foil, 5%
C4 0.1uplastic foil, 5%
CS 0.01uF plastic foil, 5%
C6 1uF plastic foil, 5%
C7 0.1uF plastic toil, 5%
C8 0.01uF plastic foil, 5%
C9 10uF electrolytic, 10V. Wkg.
C10 10uF electrolytic, 10V. Wkg.
C11 100uF electrolytic, 10V, Wkg.

Semiconductors
IC1 LF351
TR1 BC109
D1 1N4148
D2 1N4148
D3 TIL209

Photocell
PCC1 RPYS8A

Switches
S1 3-way 4-pole rotary gonly 2 poles used)
S2 3-way 4-pole rotary (only 1 pole used)
S3 s.p.s.t. toggle, ganged with VR2

Socket
SK1 3.5mm. jack socket

Miscellaneous
Metal case (see text)
Veroboard, 0.1in. matrix
9-volt battery type PP3
Battery connector
4 control knobs
Nuts, bolts, wire, etc.

613

www americanradiohistorv com



THE CIRCUIT

The full circuit of the a.f. signal generator is given
in Fig.3. In this diagram the operational amplifier is
an LF351, which has an f.e.t. input and gives low
levels of noise and distortion. The non-inverting input
is biased to half the supply potential by R1 and R2,
the junction of these two resistors coupling to the
input via R3 and VR1 (a). The junction is effectively
at earth potential for audie frequencies due to the
high value bypass capacitor, C2. This configuration
allows the circuit to function with a single supply
instead of the dual supplies that are normally emp--
loyed with operational amplifiers.

The resistive parts of the Wien network are given
by R3 plus VR1(a) and R5 plus VR1(b). VRl(a% and
VR1(b) are the two halves of a dual-gang poten-
tiometer, and this potentiometer-provides continuous
adjustment of oscillator frequency within the range
selected by S1(a) (b). The switch selects the capaci-
tive sections of the network, consisting of C3 and C6,
C4 and C7, and C5 and C8, to give the three oscillator
ranges.

Voltage gain is controlled by the negative feedback
components PCC1 and R4. PCC1 is a cadmium sul-
phide photoconductive cell whose resistance
decreases as the light intensity falling on it rises.
When it is in total darkness (as it can be in the present
design) it has a resistance of at least 200k © which
would allow a voltage gain in the operational amp-
lifier of at least 5 times. Such a gain is sufficient to
cause violent oscillation.

The output from the oscillator is coupled via C10
and R9 to the voltage doubling rectifier and smoo-

thing circuit comprising D1, D2 and C11. The
rectified positive voltage is then applied to the base of
TR1 and, if it is sufficiently high, causes this transistor
to become conductive and to turn on the 1.e.d., D3.
R10 is a current limiting resistor.

The components are physically arranged so that
the light output from D3 is aimed at the sensitive
surface of PCC1. Thus, as soon as the l.e.d. lights up
the resistance of PCC1 reduces, as also in consequ-
ence does the voltage gain of the operational amp-
lifier. The circuit is then caused to stabilize at an

‘output level from the operational amplifier which just

allows D3 to turn on. The circuit cannot operate at a
higher output level because D3 would then be brigh-
ter and reduce the resistance of PCC1, and it cannot
operate at a level below that at which D3 is turned on
because the PCC1 would then allow an excessively
high gain. The circuit therefore gives gentle oscilla-
tion and a very pure low-distortion output. The com-
ponent values in the rectifier circuit allow stabiliza-
tion to occur at an output level from the operational
amplifier of about 1 volt. r.m.s.

This stabilization is maintajned at all frequencies
covered by the oscillator and for all loading levels,
within reason, on its output. The system is more com-

‘plicated than more conventional methods incorporat-

ing a special thermistor but it has the advantage of

‘being relatively inexpensive. It also gives a better

performance than do systems which employ an f.e.t.
in the feedback loop. An f.e.t. does not provide a true
resistance because its resistance varies significantly
with applied voltage and it thereby introduces distor-
tion.

The output of the operational amplifier is applied
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Fig.3. The complete circuit of the a.f. signal generator. The light output from
D3 falls on the photoconductive cell PCC1, and this provides an automatic
control which maintains amplifier gain at the level required for correct oscilla-

tion
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Apart from the components associated with the
front panel, the main part of the circuitry is assem-
bled on a Veroboard panel

via C9 to the continuously variable attenuator, vR2. reasonably good frequency registration between
The slider of this potentiometer connects, in turn, to ranges is given if the capacitors in the Wien network
the 3-step attenuator, given by R6, R7, R8 and S2.  have tolerances on value of 5% or better. Polycarbo-
The output socket, SK1, is a 3.5mm. jack socket. nate capacitors with 5% tolerance can be -obtained

$3 is the on-off switch and C1 is the only supply from Maplin Electronic Supplies. The three
decoupling component which is required. Current attenuator resistors, R6, R7 and R8 should have a
consumption from the 9 volt battery is only 3.5mA. tolerance on value of 2% or, better, 1%. It is, of

Most of the components are generally available. course, quite in order to employ 4 watt instead of %
The photoconductive cell required for PCC1 is avail-  watt resistors here, if the higher wattage types are
able from Maplin Electronic Supplies asalsoisIC1. A more readily available.

The Veroboard module. The l.e.d., D3, can be dis-
cerned with its light output directed towards the
photoconductive cell '
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CONSTRUCTION

The signal generator should be housed in an all-
netal case, and the author employed an aluminium
chassis with baseplate measuring 6 by 4 by 2iin. The
baseplate becomes the rear panel of the box thus
formed. Any other metal case of about the same
dimensions will be satisfactory and, for instance, an
aluminium box measuring 6 by 4 by 3in. is listed by
Harrison Bros., P.O. Box 55, Westcliff-on-Sea,
Essex, SSO 7LQ. The general layout can be seen in
the accompanying photographs, and is not particu-
larly critical. - N

Looking at the front panel, S2 and VR2 are to the
left, with S2 above VR2. S1(a) (b) is to the right of S2
and the output jack socket is to the right of VR2.

Further to the right, and fitted with a larger knob, is
the dual-gang potentiometer, VR1(a) (b). Secured to
the bottom of the case with 6BA screws, nuts and
spacing washers in the Veroboard assembly. The
Vero-board is oriented such that its mounting holes
are to the rear of the case. There is plenty of space for
the battery, which can be held in place with a simple
home-made clamp. The metal case is common with
the negative supply rail, the connection being made
'via the mounting bush and nut of SK1.

The Veroboard is illustrated in Fig.4 and this is
prepared and wired up in normal fashion. Note that
IC1 has a Jfet and not a MOSFET input, so that it
does not require any special handling precautions.
The lead-out wires of D3 are bent at right angles, so
that it is directed at PCC1. The two components do
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Fig.4. Details of the Veroboard assembly. The leads of D3 are bent through a
right angle so that its light output is directed towards PCC1
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Fig.5. The point-to-point wiring to the
front panel components. The two sec-
tions of dual-gang potentiometer VR1
are shown separated to assist clarity.
A tag on the adjacent pole of S2 is used
as an anchor tag for R8. The letter
references “A” to “F"’ correspond to
the similar letters in Fig.4

15 25

Fig.6. This scale may be copied if suit-
able test instruments for calibration
are not available

JUNE 1980

FREQ

Front panel layout of the prototype.

not have to be adjusted so that they are right next to
each other and they do not have to be carefully
aligned. This is because in operation only a very small
amount of light has to be received by PCC1 from D3
to produce the required stabilizing action. Even a
poor coupling between the two devices will prove
sufficient. The light sensitive surface of PCC1 faces
the l.e.d., and this is the surface to which its lead-out
wires do not connect.

The wiring external to the Veroboard is shown in
Fig.5. Interconnections to the board are identified by
the letters “A” to “F”. For example, point “A” in
Fig.4 connects to point““A” in Fig.5. The two sections
of VR1(a) (b) are shown separately for reasons of
clarity.

When wiring has been completed and checked out,
the signal generator is ready for testing and calibra-
tion.

CALIBRATION

To obtain maximum usefulness from the signal
generator it is necessary to provide a scale or other-
wise indicate output frequencies around the control
knob of VRI1. Ideally, the dial would be calibrated
with the aid of a frequency meter. If an accurately
calibrated a.f. signal generator is already-available
this can be used to calibrate the unit. By listening to
the outputs of both generators it is possible to adjust
them to produce the same note and thus bring them to
the same operating frequency. Another possible
alternative is to use an oscilloscope and compare the
signal generator output with the SOHz mains supply.
Calibration on any one range should be adequate for
the other two ranges.

If no suitable test gear for calibration is available,
the scale shown in Fig.6 can be copied and used. This
will give reasonable accuracy, although not as great
an_accuracy as is possible with the other methods.

Several points need to be made before ending.
After switch-on, or when S1(a) (b) or VR1(a) (b) is
adjusted, the circuit may take a second or two to
adjust the gain to the required level. During this brief
period the generator may oscillate violently or cease
to oscillate. This slow response time is quite normal in
signal generators of this type and, indeed, is desirable
in the interests of low distortion since it means that
the resistance of PCC1 cannot alter at oscillation
frequency.

Finally, the signal generator can only function if
ambient light is excluded from PCC1. The circuit will

therefore fail to oscillate when the rear panel of the

case is removed, or even if the case is not reasonably
light-proof. |
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FOR DX LISTENERS

NEY

By Frank A. Baldwin

We are now in the season for LA (Latin American)
dx’ing and many listeners will be burning the mid-
night and early morning oil in attempts to log some of
the: many transmitters currently operating from that
continent. Listed below are a few recently received
stations logged on the 60 metre band — the paradise
for LA-philes.

® COLOMBIA

La Voz del Cinaruco, Arauca,on 4865 at 0211, OM
with a talk in Spanish about Colombian internal
affairs. “The Voiee of Cinaruco” has a 24-hour
schedule and the power is 1kW.

La Voz del Norte, Cucuta, on 4875 at 0213, local-
style dance music, OM with full station identification
at 0215. The schedule is from 1000 to 0500 and the
power is SkW. ]

Emisora Meridiano 70, Arauca, on 4925 at 0234,
OM with announcements in Spanish followed by a
sports commentary. The schedule is from 1000 to
0330 (to 0500 on Saturdays) but all times are vari-
able. The power is 1kW and this station identifies as
“Radio Centro”.

@ ECUADOR

Radio Centinela del Sur, Loja, on 4890 at 0223,
OM with announcements in Spanish, local-style
music, identification and sports commentary at 0230,
The schedule is from 1145 to 0430 (variable closing
time), the power is 2.5kW and it identifies as ‘“‘Radio
Musical”’.

® HONDURAS

Radio Progreso, El Progreso, on 4920 at 0230, OM
announcements in Spanish, identification. Schedule
is from 0900 to 0500 (Sundays to 0700) and the
power is SkW.

AROUND THE DIAL

® VATICAN

Vatican City on 11700 at 2100, interval signal fol-
lowed by station identification and the French prog-
ramme for West Africa, scheduled from 2100 to
2115.

618

Vatican City on 21485 at 1200, interval signal, YL
(young lady = female announcer) with station iden-
tification then OM (old man = male announcer) with
the programme in English directed to Central and
West Africa, scheduled from 1200 to 1220 every day
except Sunday.

® WEST GERMANY

Deutche Welle, Cologne on 21590 at 1210, OM
with a talk in the German programme beamed to
South America, scheduled on this channel from 1200
to 1220.

O® GREECE

Athens on 21455 at 1217, YL with songs, local-type
music in the Greek programme intended for North
America, scheduled from 1200 to 1250.

©® ALGERIA

Algiers on 11810 at 2104, OM with a newscast in
the English programme radiated in the External Ser-
vice — target area unknown — scheduled from 2100 to
2130. Also logged in parallel on 11740.

‘@®SAUDI ARABIA )

Riyadh on 15060 at 1858, Arabic-type music, YL
with songs, OM announcer. Single chime time-check
at 1900.

@ SPAIN

Madrid on 15340 at 2046, OM and YL with the
English programme — all about the medieval battles:in
and around Grenada - for Europe, scheduled from
2010 to 2110.

®ROUMANIA ,

Bucharest on 17850 at 1307, YL with the world
news, OM with station identification in the English
programme for Europe, scheduled from 1300 to
1330.

@® ISRAEL

Jerusalem on 11630 at 1512, OM with a talk in
Hebrew in a relay of the domestic service Network B
for listeners abroad, scheduled from 1400 to 2315 on
this channel.
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@® CZECHOSLOVAKIA

Prague on 17840 at 1532, OM with a newscast in
the English programme for Africa, South Asia, the
Far East and Europe, scheduled from 1530 to 1625.
Also logged in parallel on 11990.

@ CANADA

Montreal on 11935 at 1550, OM with a talk about
Canadian financial affairs — fellow inflation sufferers I
gathered — in the English programme intended for the
USSR, scheduled from 1545 to 1600.

@ KUWAIT

Radio Kuwait on 11665 at 1803, OM and YL with
the English programme to Europe, and the Arabian
Gulf, scheduled from 1800 to 2100 on this channel.

@ AUSTRIA

Vienna on 6155 at 1834, OM with the local news in
the English programme for Europe, East and South
Africa and the Middle East, scheduled from 1830 to
1900.

@ SWITZERLAND

Berne on 6165 at 1841, OM and YL with ‘Talk-
back’, a programme in the English transmission for
Africa, South America and Europe, scheduled from
1815 to 1845.

® SWEDEN

Stockholm on 6065 at 1850, YL with a talk about
atomic energy in Sweden in the English programme
for Europe and Africa, scheduled from 1830 to 1900.

®BULGARIA
Sofia on 17825 at 1857, OM with station identifica-

tion in the English programme to Africa, scheduled
from 1830 to 1900.

ONETHERLANDS ANTILLES

Bonaire on 17695 at 2115, OM with a programme
about stamp collecting in the English transmission to
Central and West Africa, scheduled from 2030 to
2120. This is a relay of Radio Nederlands, Lopik.

@ NEW ZEALAND :

Wellington on 15345 at 0442, light orchestral
music, OM announcer in English, six ‘pips’ and
announced time-check for “five p.m.”, station iden-
tification at 0500.

@ SWITZERLAND - 2

Berne on 21570 at 1315, YL with station identifica-
tion and world news in the English programme for the
Far East, South and South East Asia, Europe and
North America, scheduled from 1315 to 1345.

@ SOUTH AFRICA

Johannesburg on 21535 at 1309, ““Big Band Sound
with Ted Heath’”, OM with the English programme
for Central and East Africa, Europe and the Middle
gast3 scheduled from 1300 to 1550 (to 1600 on Sun-

ays).

Johannesburg on 3250 at 1812, YL with pop song
in English, the programme being wiped out by inter-
ference at 1814., This is ‘Radio Five’ which broad-
casts in English and Afrikaans from 0300 to 0545 and
from 1535 to 2200.

@ CHINA
Radio Peking on 6590 at 1810, YL with the English
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programme for South Asia, scheduled here from
1800 to 1900.

Radio Peking on 7480 at 1814, OM with the prog-
ramme in Persian directed to Iran and Afghanistan,
scheduled from 1800 to 1830.

Radio Peking on 7525 at 1805, OM with the prog-
ramme in Standard Chinese to Europe, North Africa
and West Asia, scheduled on this channel from 1730
to 1830.

Radio Peking on 9900 at 1918, YL with Chinese
songs in the Hausa programme intended for West
Africa, scheduled from 1900 to 1930.

CPBS (Central People’s Broadcasting Station)
Peking on 11290 at 2005, OM in Chinese in the
Domestic Service 1 programme for local consump-
tion, scheduled on this frequency from 2000 to 2200.

Radio Peking on 11575 at 1912, Chinese orchestral
music during the French programme to Europe and
Africa, scheduled from 1830 to 1930.

Whilst trying to receive the foregoing channels,
why not try 6520 between 1830 and 1925 GMT when
Radio Peking broadcasts in Russian with a reversed
tape transmission? The purpose of such transmissions
is unknown although several theories have been
advanced. Even if you don’t understand what you
hear — and who does? — at least you can enter into
your log one of the strangest of all short wave broad-
casts.

@ NORTH KOREA

Seoul on 7550 at 2007, OM with the local news in
the English programme for Africa and Europe,
scheduled from 2000 to 2030.

® CONGO

R.TV Congolaise, Brazzaville, on 3265 at 1820,
local-style music, drums, YL with a song in vernacu-
lar. The schedule is from 0400 to 0700 and from 1700
to 2100 (closing time is variable) and the power is
S50kW.

@ LIBERIA

ELWA Monrovia on a measured 3227 at 1825, OM
with a sports commentary in English. The schedule is
from 0600 to 0800 and from 1805 to 2220 and the
power is 10kW. Supposedly only a vernacular service
on this channel!

® CAMEROON

A new one here. Bafoussam on 4000 at 1835, OM
with a news commentary in English. Schedule and
power unknown at the time of writing, but thought to
be about 20kW.

@® PORTUGAL

Lisbon on 6185 at 0517, OM with the local news in
the English programme for Western Canada and all
USA, scheduled from 0500 to 0530.

@ JAPAN

Tokyo on 21610 at 0747, YL with songs in Japan-
ese, OM announcer in the French programme to
Europe, scheduled from 0730 to 0800. OM with sta-
tion identification and announcements at the com-
mencement of the English programme for Europe at
0800, scheduled from 0800 to 0830.

@ AUSTRIA

Vienna on 6000 at 0458, interval signal of chimes,
YL with many identifications in Austrian, schedule of
the 0500 programme on this channel is unknown.
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Shuddery Picture’’

Dick looked at the tag tied to
the black and white television
set on his bench and frowned.
For many years he and Smithy
had been servicing sets which
were frequently sent to them
without an indication of their
faults, so that not only did they
have to repair each setbut they
had first to find out what it was
in the set that needed repair-
ing. In most cases the faults
were obvious enough butthere
had been one or two annoying
misunderstandings. There had
been the perfectly serviceable
colour television receiver
which Smithy had decided to
put on soak test for several
days to check whether ithad an
intermittent, only to find later
that the customer’s aerial had
blown down anc¢ was picking
up only sufficient signal to
resolve a noisy monochrome
picture with little colour. And
there had been the little
novelty radio housed in a very
realistic copy of a Coca-Cola
bottle which had stood on the
"For Repair” rack for over a
week because Smithy thought
that Dick had brought it in for
lunch-time refreshment whilst
Dick had thought that Smithy
had done precisely the same
thing.

So Smithy had started a
campaign and now nearly all
the sets came in with a note
defining the customer com-
plaint. Some of these had
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I SHUDDERY

PICTURE

Here's your chance to beat
Smithy at his own game.

mildly surrealistic undertones,
such as the description “Power
Getting Through'' appended to
a music centre with an almost
ear-shattering mains hum, but
in general the system was
working well. _

"Shuddery Picture” looked
promisingly explicit. Dismis-
sing the fleeting thought that
perhaps the set only worked
when Hammer horror films
were being transmitted, Dick
connected an aerial to it, plug-
ged it into the mains and
switched on.

PICTURE TROUBLE

The sound channel of one of
the local transmitters became
audible and, after ashort while,
the picture appeared. Dick
looked at it carefully. It was
rock-steady with not a trace of
movement which could con-
ceivably fall into the category
of ""shuddery”. The receiver
had a rotary tuning control and
Dick adjusted this to pick up, in
turn, the other two local chan-
nels. On both of these the pic-
ture locked in solidly, with no
tremors or shakiness what-
soever in either the horizontal
or vertical directions. Experi-
mentally, Dick adjusted the
control so that the tuning pas-
sed slowly through, from
either side, the last local chan-
nel he had selected.

As soon as the tuning was
sufficiently close to the correct
setting for video information to

appear the picture snapped
firmly into position. Dick tuned
the set properly again and
gazed at the picture. The
receiver was presenting a
nature documentary in which
one particularly revolting little

arthropod was engaged in

doing quite unspeakable
things to another equally
repulsive insect. A commern-
tary droned on in the back-
ground.

Dick adjusted the contrast
and then the brightness con-
trol. All that the contrast con-
trol did was to vary the contrast
of the picture and all that the
brightness control did was to
vary the brightness. The only
control left on the front panel of
the set was for volume. Dick
turned this up, and his eyes
sharpened as a momentary
tiny spasm shook the lower
half of the picture. He
advanced the control to its full
extent, causing the Workshop
to be filled with the sound of
the commentary.

Whenever the reproduced
sound reached a peak there
was a definite vertical tremorin
the picture. The movement
was small but noticeable and
would certainly be a source of
irritation to any perfectionist
viewer. It was, without a doubt,
a shuddery pi:ture within the
meaning of the Act.

Dick turned down the sound,
causing the picture to resume
its former steadiness, and

RADIO AND ELECTRONICS CONSTRUCTOR

www americanradiohistorv com



walked over to the filing -

cabinet. The service manual for
the set was in stock and he
returned to his bench, studying
its circuit diagram. Laying the
manual down on the bench, he
concentrated ‘on the audio
amplifying section. (Fig.1.)

After some moments, he
once more turned the receiver
volume control to its max-
imum position, to observe
again the return of the picture
jitter. There was a grunt of irri-
tation from the otherside of the
Workshop, where Smithy was
deeply engrossed in examin-
ing the entrails of a multi-
transistor music centre. A sud-
den inspiration caused Dick to
rummage through his spares
box, and he produced a
3.6mm. jack plug to which no
wires were connected. He
inserted the plug into the ear-
phone socket of the receiver,
whereupon the circuit to its
internal speaker was broken
and it became silent.

The picture jitter at once dis-
appeared.

Dick pulled out the jack plug,
to cause the return of both the
sound and the picture jitter,
and then reinserted the plug to
remove both.

“For the love of Mike,”
roared out Smithy from his
bench, ““Can’t you do any serv-
icing without deafening every-
body within a mile’s radius?”’

“I'm trying,”” said Dick
reproachfully, ‘““to find out
what's wrong with this TV.”

“Do you have to do it with
the sound going full blast?”’

Dick assumed the tone of
one who conveys an elemen-
tary fact of life to an idiot.

“The fault,” he remarked
patronisingly, “only comes on
when the sound is turned up
high. The picture then trembles
up and down.”

IIOh'II

There was silence for some
moments.

“ls it,” called out Smithy, “a
modern solid-state set?”

“It is,” confirmed Dick.

lloh.ll

Again there was silence.

"We used to get that sort of
trouble,” stated Smithy after a
pause, “with the old TV sets
which used valves. Valves
sometimes went microphonic
and they used to cause quite
weird faults when the sound

JUNE 1980

from the speaker caused their
electrodes to vibrate.”
Dick scanned the circuit
diagram in the manual.
“There are,” he said posi-
tively, “no valves in this set.”
IIOh.II

ENTER SMITHY

The silence fell again, but
was broken this time by the
scraping of Smithy’s stool on
the floor. Resignedly, the Ser-
viceman dropped his test
prods on his bench and walked
over to his assistant’s side.

"I suppose,” he sighed, “I'm
once more going to get hooked
on one of your jobs instead of
getting on with my own work,
but at least I'd like to see what
this fault looks like.”

“Okay,” said Dick, turning
down the volume control on
the receiver. ’Now, if | take this
jack plug out you”ll see how
the set behaves when the out-
put volume is low.”

He removed the plug.
Smithy examined the picture
closely.

"As you can see,” resumed
Dick, “everything’s just as it
should be and the picture is
perfectly steady. Now I'll turn

the volume up.”

Dick adjusted the control to
its maximum setting.

"Yes, | can see the trouble,”
stated Smithy, raising his voice
to compete with the sound
level from the speaker. "It's
vertical frame judder which
coincides with high level peaks
of sound from the speaker.
There's not a great deal of jud-
der, but still enough to spoil the
entertainment value of the pic-
ture.”

“Right,” said Dick. ““Now, I'll
putin this jack plug and silence
the speaker.”

He proceeded to do so, and
Smithy gazed at the now per-
fectly stable picture on the tube
screen. :

“"Humph,’”” he grunted.
“Well, in the old days, the first
thing I'd have done would have
been to change the oscillator
valve or valves in the vertical
timebase. A microphonic valve
here would be the obvious
thing to suspect since it could
be affected acoustically by the
sound from the speaker. But
you say this set is all solid-
state, don’t you?"’ _

“Here's the circuit,” said
Dick, pointing to the service
manual. “If you look at the a.f.
amplifier section you'll see that
it's got an earphone socket
which mutes the speaker when
a jack plug is inserted. That's
what gave me the idea of
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Fig.1. Typical a.f. amplifier section for a television
receiver. Inserting a jack pluy in the earphotie soc-

ket mutes the speaker.
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Fig.2. If the driver and
output transistor cir-
cuitry is redrawn with the
negative rail at the top
{and the earphone socket
omitted for simplicity)
the 560() resistor is
plainly seen to be a boot-
strap resistor.

seeing what would happen
when there was no sound from
the speaker. Incidentally, that
a.f. amplifier looks a bit funny
to me.”

“In ‘what way?’’ queried
Smithy as he turned his gaze
towards the circuit.

“Well,” said Dick, "“the two
emitters of the output transis-
tors couple to the speaker in
the usual way through a 150uF
electrolytic. But there’s a 5600}
resistor going back from the
speaker to the base of the bot-
tom transistor.”

“That's a bootstrap resis-
tor.”

A bootstrap resistor? At the
chassis end of the output
stage?”

“It doesn’t matter whether
it's at the chassis end or the
positive rail end,” replied
Smithy. “If you were to redraw
the circuit with the negative rail
at the top instead of the bot-
tom, you’d see the bootstrap
function more clearly in the
way it's usually presented. The
bootstrap resistor is the collec-
tor load of the driver transistor
and, since the end of the resis-
tor which couples to the
speaker goes negative in sym-
pathy with the voltage at the

622

output emitters, it ensures that
there’'s always plenty of base
current available for the p.n.p.
output transistor.” (Fig.2.)

""Ah yes,” said Dick slowly. “I
can see what you mean now.
It's the way the circuit is drawn
that threw me. There’s another
thing.”

“What's that?”

“There's a 10Q resistor with
an asterisk alongside it.”’
(Fig. 3).

“That's a special fusible
resistor,” explained Smithy.
“It's designed to burn out if a
fault condition in the amplifier
causes excessive current to be
drawn from the regulated 11
volt supply.”

“Regulated 11 volt supply,
eh? Well, if the 11 volt supply is
regulated why do you need
that 220uF bypass capacitor
after the 10Q resistor?”

“These TV regulated sup-
plies,” said Smithy, “are usu-
ally of the discrete transistor
type and they aren’t always
very fast acting. They provide a
steady voltage to all the stages
they power but the a.f. amp-
lifier section still requires a fat
electrolytic like that 220uF
capacitor across its supply rails
to ensure there’s a low supply
impedance across it. And, of
course, the 220uF capacitor
ensures that the 10Q fusible
resistor doesn’t provide a
common impedance to the
amplifier stages. Anyway,
that’s enough about the audio
amplifier section. What's of
more interest is the vertical
timebase oscillator. That's
almost certainly the section of
the circuit which will be making
the picture judder up and
down.”

+11V reg.
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% 220uF
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Fig.3. The 10Q resistor
and 220uF capacitor of
Fig.1. The resistor is
designed to burn out in
the case of an amplifier
fault, and should always
be replaced by a similar
component. The 220uF
capacitor provides a low
supply impedance across
the a.f. amplifier.

VERTICAL OSCILLATOR

Smithy pulled the service
manual towards him and
pointed his finger at the verti-
cal oscillator section. (Fig.4.)

‘"Here we are,’”” he
announced, “and it's it's just a
simple multivibrator.”

“lIt's only got one cross-
coupling capacitor between
the two multivibrator transis-
tors,” objected Dick. “‘The
other cross-coupling compo-
nent is a 10kQ resistor.”

““Not to worry,’”” said Smithy
soothingly. “The arrangement
is still a simple one. It's pretty
obvious, of course, that the
right-hand multivibrator trans-
istor is the one which cuts off
during the scan period and
which turns on during
flyback.”

“Hell’s teeth,” said Dick irrit-
ably. “How the heck can you
say it's pretty obvious which
transistor is cut off during the
scan period? Dash it all, you’ve
only just seen the flaming cir-
cuit!”’

“I'll explain in a minute,”
replied Smithy loftily. ““Just
take my word for it for the time
being. Now, if the right-hand
transistor is turned off during
the scan period the left-hand
transistor is turned on, with
current flowing toits base from
the positive rail through the
2.2k} resistor and that 10k}
resistor you mentioned just
now. The transistor to the left
of the multivib is the sync
separator, and the waveforms
in the manual tell us that this
has negative-going sync
pulses from the received signal
at its collector. Okay?*

"“So far,”” admitted :Dick
guardedly.

""Good! Negative-going line
sync pulses are smoothed out
by the 15kQ resistor and the
2,200pF capacitor which follow
the sync separator collector,
but when the broad vertical
sync pulses arrive they are
integrated by the 2,200pF
capacitor to produce a:large
negative pulse whichis applied
via the first diode in the circuit
to the base of the left-hand
multivibrator transistor. This
pulse cuts off the transistor and
current flows from the regu-
lated 11 volt supply through
the 680 resistor and the
0.33#F cross-coupling
capacitor into the base of the
right-hand transistor, which

RADIO AND ELECTRONICS CONSTRUCTOR
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Fig.4. Vertical timebase oscillator employing a mul-
tivibrator to discharge a shaping capacitor during
flyback. The slowly increasing voltage across the
capacitor is applied to the vertical output stage,
which drives the vertical deflection coils. This diag-
ram and Fig.1 are slightly simplified versions of
monochrome TV circuits encountered in practice.

then turns hard on. The 0.33uF
capacitor charges rapidly and,
at the end of the vertical sync
pulse, the base of the left-hand
transistor goes sufficiently
positive for it to start conduct-
ing again. That process will be
assisted by the 1,000pF
capacitor between its collector
and base, as the collector will
still be going positive. The
reverse multivibrator
changeover then takes place,
with the left-hand transistor
turning on again and the
right-hand transistor cutting
off. The charged 0.33uF cross-
coupling capacitor will hold the
right-hand transistor base
negative of its emitter, and the
capacitor will discharge slowly
via the vertical hold pot and the
series 220k() resistor. We are
now in the scan period of the
multivibrator cycle, and the
capacitor will have just dis-
charged sufficiently for the
next vertical sync pulse to trig-
ger the oscillator into flyback
again.”

“There’s a second diode,”
said Dick pointing at the circuit.

“It couples the collector of the
right-hand transistor to a
0.22uF capacitor going to

JUNE 1980

chassis and also to the vertical
height control.” '

“That 0.22uF capacitoris the
vertical shaping capacitor,”
explained Smithy. “It's dis-
charged by the right-hand mul-
tivibrator transistor during
flyback, and is then allowed to
charge slowly via the height
control pot and the 390kQ)
resistor above it during the
scan period. The gradually
increasing voltage across the
capacitor provides the vertical
scan voltage.”

“I'm beginning to under-
stand now,” said Dick thought-
fully, “why you were able to
say so quickly that it was the
right-hand multivibrator trans-
istor which turned on during
flyback. It had to be that one
because it was the only transis-
tor which could discharge the
shaping capacitor.”

“You've got it," agreed
Smithy. “There are other poin-
ters to which transistor does
what but that's the most obvi-
ous one.”

“l see,” commented Dick,
“that this circuit is powered by
the 11 volt regulated supply
rail.”

“It is,” agreed Smithy. “It's
the same 11 volt rail which
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THE

MODERN BOOK CO.

Largest selection of English &
American radio and technical
books in the country.

19-21 PRAED STREET
LONDON W2 1NP
Tel: 01-402 9176

MORSE
IMPROVEMENT

C90 Cassettes (A) 1-12 w.p.m. with simple
exercises. Suitable for R.A.E. preparation.
(B) 12-24 w.p.m. computer produced pro-
fessional level operatar material including
internatianal symbols.

Price each: complete with instruction and
exercise booklets £4.75 including posta?e.
or

Morse Key and Buzzer Unit suitable
sending practice and DIY tape preparation.

Price £4.75 including postage

Overseas Airmail £1.50 extra.

MHEL ELECTRONICS (Dept. R)
12 Longshore Way, Milton,

Portsmouth (UK}, PO4 8LS

GAREX

V.HF. Receivers SR-8 for 2-metres F.M., fully
tunable 144-146MHz, 2-speed slow-motion dial,
also 11 xtal controlled channels. Compact, sen-
sitive, ideal for fixed or mobile listening, Built-in
LS., 12v D.C. operation £47.15 inc. VAT. Crystals, if
required: £2.60 each. All popular 2m. channels in
stock. Marine band version (156 162MHz) £47.15
(xtals £2.90). Mains psu for above £11.95. Pocket
VHF Receiver 12 channel xtal controlled complete
with nicad and charger. 4MHz bandwidth in range
140-175MHz £57.95. Amateur and Marine xtals in
stock, prices as SR-9.

Amplifier module new, fully assembled 6W IC unit,
12v D.C. Low impedance (4-802 input and output
for extn. speaker amplification, with circuit £2.75.
Neons min wire end 70p/10: £4.50/100
Slide switches min DPDT 20p ea; 5 plus: 16p
Resistor Kits E12 series, 2252 to 1M 52 57 values,
5% carbon film, '4W or /aW Starter pack, 5 each,

value (285) £3.10
Mixed pack, 5 each */sW plus '/.W (570} £5.55
Standard pack, 10 each (570) £5.55
Giant pack, 25 each (1,425) £13.60

BNC Cable mtg socket 5052 25p; 5 pius: 20p;
PL259 UHF Piug and Reducer 75p; 5 plus: 67p;
$0239 UHF Socket panel mtd. 60p; 5 plus: 50p;
Nicad rechargeables physically equiv. to zinc-
carbon types: AAA (016} £1.80; AA(U7) £1.30;
C(U11) £3.35; PP3 £5.55. Any 5 plus: less 10%. Any
10 plus less 20%.

We stock V.H.F. & U.H.F. mobile aerials
s.a.e. details.
Access — Barclaycard

PRICES INCLUDE UK POST,
PACKING & VAT

Sole Addrass

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH,
TRING, HERTS HP23 4LS
Cheddington (STD 0296) 668684

Mail order only
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PEATS for PARTS

ELECTRONIC COMPONENTS
RADIO & TELEVISION
For the convenience of Irish
enthusiasts we supply:
Radio & Electronics
Constructor Data Books
Panel Signs Transfers

Also a postal service

pEats

the world of electronics

—

25 Parnell Street, Dublin 1. Tel 749972

ELECTRONIC
TUTOR KITS

Learn electronics the effective way by
experiments. Each kit contains an
illustrated handbook, which takes you
step by step through the funda-
mentals of electrcnics, plus all the
components needed. No soldering.
Safe and instructive for even the
young enthusiast. Kit 1, £5.85. Kit 2,
£5.95. Kit 3, £6.15. SAE for leaflets on
this and other RXG products.

RXG ELECTRONICS LTD.
15 Walnut Tree Crescent,
Sawbridgeworth, Herts, CM21 SEB.

MORSE MADE
EASY

BY THE G3HSC
RHYTHM METHOD!

These courses which have been sold for over 26
years, have been proven many times to be the
fastest method of learning Morse. You start right
away by learning the sounds of the various
letters, numbers, etc., as you will in fact use
them. Not a series of dots and dashes which later
you will have to translate into letters and words.
Using scientifically prepared 3 speed records you
automatically learn to recognise the code,
RHYTHM without translating. You can’t help it.
It's as easy as learning a tune. 18 WPM in 4 weeks
guaranteed.

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

Complete Course £5.50 U.K. p/p 75p. {Overseas
postage sufficient for 750grm). Details only s.a.e.

THE G3HSC MORSE CENTRE

S. Bennett, (Box 8), 45 Green Lane,
Purley, Surrey.

supplies the a.f. amplifier sec-
tion, the tuner and the i.f. amp-
lifier. Well, we’'ve done enough
talking about this vertical oscil-
lator. Let's get down to doing
something practical about it.”

""Okeydoke,”” agreed Dick
equably.

FAULT FINDING

He switched off the receiver
and removed its back. He soon
had the receiver printed board
hinged out for inspection.

“Down to business,” said
Smithy briskly. ’Let’s see if we
can find a microphonic com-
ponentin this vertical oscillator
circuit. This would be the one
which is being vibrated by the
sound waves from the speaker
and which is causing the verti-
cal picture judder when these
waves are at a high level. It
won’t be microphonic in the
same way that those old valves
were microphonic but it will
probably be a component hav-
ing an intermittent connection
at one of its lead-outs or some-
thing of that order. All I've got
to do,” he concluded confi-
dently, “is gently tap each
component in turn until | find
:jhe one which causes the jud-

er.”

Smithy consulted the service
manual and locatedthe vertical
oscillator components. Dick
switched on the receiver, with
its speaker silenced by the jack
plug fitted in the earphone soc-
ket, and gazed at the picture on
the screen as Smithy pro-
ceeded to tap the components
in turn with an insulated rod he
had taken from his pocket.

’Nothing’s happening,’”’

.announced Dick after a while,

““nothing’s happening at all.
That picture’s absolutely
steady. There’'s no judder, no
shudder, no nothing!”’

“That’'s funny,” remarked
Smithy, puzzied. ““I've tapped
every component there is in
that oscillator circuit. I'll have
another go.”

Smithy repeated the pro-
cess, tapping each of the com-
ponents in turn. Then he tried
again. And again. But there
was no component or connec-
tion which, when tapped, had
the slightest effect on the verti-
cal stability of the picture on
the tube.

“This is infuriating,”’ snarled
Smithy, as he put down the
rod. ‘’Let's just summarise

what’s happening. The picture
judders when the volume is
turned high and there are loud
sound peaks from the speaker.
Silence the speaker and the
judders stop. And yet | can’t
find a single microphonic
component or connection in
this vertical oscillator what-
soever!”

Smithy’ leaned his arms on
Dick’s bench and brooded as
he glared malevolently at the
receiver.

(And have you, dear reader,
spotted a possible alternative
cause of the picture judder
which Smithy has completely
missed? All the clues have
been presented to you.)

“I’'m going to try something
crazy,” said Dick suddenly,
“just to see what happens.”

“All right,” said Smithy dis-
consolately. “I'll welcome any-
thing which gives us a lead.”

Dick turned down the
receiver volume control and
removed the jack plug. He then
busied himself mysteriously as
Smithy maintained his scowl-
ing gaze at the television set.
About ten minutes passed
before Dick gave voice again.

“"What I've done,” he stated,
"is wire up an 8() speaker to
this jack plug by way of a cou-
ple of yards of twin flex. I'm
going to plug this into the ear-
phone socket and then hold
this second speaker right over
the printed board. If | move it
around above the board, it
might show the location of the
part which is causing the trou-
ble!”’ (Fig.5.)

Smithy grunted and made
no comment.

Dick placed the speaker on
his bench, well away from the
receiver, and plugged the jack
plug into the earphone socket.
He turned the ;//glume control
to full and the sqund channel of
the local transmission, tinny
and high-pitched as repro-
duced by the unbaffled 8f)
speaker, filled the air.

And the picture recom-
menced its judder.

“Hold it,” called out Smithy
excitedly. ““Just hold ‘things
there!”

(Have you spotted it now?
Hint: it's a single passive com-
ponent, already mentioned by
Smithy, which is the faulty
one.)

“Hold it!” repeated Smithy.
"Just hold things there!”’

RADIO AND ELECTRONICS CONSTRUCTOR
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Fig.5. In an attempt at fauit location, Dick wired up
an external 8¢} speaker to a jack plug which could fit
into the television receiver earphone socket.

“Blimey, Smithy,” splut-
tered a startled Dick, “what’s
eating you?"’

“What's eating me,” wailed
Smithyin an agonised tone, “is
that I'm an imbecile! The poss-
ible cause of this fault has been
staring me in the face all along,
and it has nothing to do with
microphonic feedback from
the speaker at all. Here, see if
you can find me a 220uF elec-
trolytic!”

Dick quickly obtained the
required component from the
spares cupboard and handed it
to the Serviceman. Whilst the
external speaker still produced
its shrill eldritch sound, and
whilst the picture still exhibited
its vertical judder, Smithy
located the 220uF supply
bypass capacitor for the audio
amplifier section (back to
Fig.1.) and, with trembling fin-
gers, bridged it with the new
'2120uF capacitor Dick had given

im.

The vertical
ceased.

juddering

SUCCESS AT LAST

“Ye gods,” commented a
dazed Dick as he stared
bemusedly at the now com-
pletely steady picture. “What's
happening?”

“The 220uF supply bypass
capacitor for the audio amp-
lifier is open-circuit,’”” pro-
nounced Smithy. “The coupl-
ing from the audio output
stage to the vertical oscillator
section wasn’t caused by an
acoustic microphonic effect at
all, it was caused by the heavy
current demands of the output
stage on sound peaks modulat-
ingI 'the common 11 volt supply
rail!”’

““But there must have been
some sort of acoustic coupl-
ing,”’ argued Dick. ““The vertical
judder disappeared when | dis-
connected the set’s speaker.”

““What |'d forgotten,’’
moaned Smithy, “is that, with-
out an output load, the audio
output stage draws hardly any
current from its supply at all. It
only draws heavy current

peaks when the speaker is
connected to it. That's why the
judder returned when you
connected the external 8(Q
speaker. The speaker was
much too far away to give an
acoustic coupling to the verti-
cal oscillator components and
so there had to be some other
form of coupling.”

“Blow me,” said Dick slowly,
as he considered this new state
of affairs. “Now | wonder how
the changing voltages on the
supply rail were affecting the
vertical scan.” !

“They were most likely vary-
ing the charging current for the
shaping capacitor which fol-
lows the vertical multivib-
rator,” said Smithy. He wiped
his brow. “Phew, that was a
hairy one. I thought | was really
stymied for once with this
fault.”

"My crazy idea of wiring up
an external speaker wasn’t so
crazy after all, then.”

“It was,”” stated Smithy,
slapping his assistant on the
back, “the idea of a man of
genius!”

Which seems to be a fitting
moment for us to take our
leave of the pair as they happily
indulge in mutual congratula-
tions. We are all of us human,
with human frailties, and you
can hardly blame Smithy for
having an occasional off-day.
Especially if, hopefully, you
were able to decide what the
possible fault was before he
got round to finding it himself!

POSTPONED

Due to the recent troubles in the printing indus-
try Part 2 of the "General Purpose 8 watt amp-
lifier'” and No. 11 in the “Databuf”’ series have

both had to be postponed to our next issue.
We much regret the inconvenience caused to

readers.

Constructor’s Crossword

Solution to the puzzle on page 611

Across. 1, Potentiometer. 8, Iota. 9, New. 10, Ser-
ial. 11, Transistor. 13, Iron. 14, Impede. 16, NAND
gate. 19, Converge. 22, Insert. 25, Kerr. 26, Addres-
sees. 27, NOT AND. 28, G.C.A. 29, Eats. 30, Ratio
detector.

Down. 1, Program. 2, Trainee. 3, Non-linear. 4,
I.C.W. 5, Maser. 6, Turning. 7, Read-out. 12, Tin-
lead. 15, Pan. 17, Noise gate. 18, Age. 20, One hour.
21, Variant. 23, Suspect. 24, Re-enter. 26, Audio. 28,
Gee.

JUNE 1980

Notes on the answers

Impedance can consist of resistance or reactance or
a combination of the two. Insertion loss is the power
loss given when a transducer is inserted in a transmis-
sion system. G.C.A. is the abbreviation for Ground
Controlled Approach. I.C.W. is short for Interrupted
Continuous Wave, and was used in the past by
mechanically switching a c.w. transmitter on and off
at an audio frequency. Maser is the acronym for Mic-
rowave Amplification by Stimulated Emission of
Radiation. Working on a similar principle to the laser,
the maser is not affected by random electron noise.
Radio grade solder is an alloy of 60% tin and 40%
lead. A noise gate in a sound studio cuts off any sound
signal below a pre-set level.
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TRADE NEWS

Latest -catalogue of Elec-
tronic, Brokers {who refer to
themselves as ‘‘The Test
Equipment People” and “The
Mini-Computer People”) has
now come out. The full address
of the company is Electronic
Brokers Limited, 49/53 Pancras
Road, London, NW1 2QB.

Electronic Brokers state that
they are Europe’s largest
specialist in quality second
user test equipment, mini-
computers and associated
peripherals.

One reason for their success
is the company’s policy of con-
tinually updating the type of
equipment sold. Thus, from
selling to private users the bus-
iness has rapidly developed,

COMPUTER CATALOGUE

and today’s customers include
leading international com-
panies, research establish-
ments, universities, colleges
and government institutions
throughout the world.

The Electronic Brokers ser-
vice laboratory checks each
item that arrives at Pancras
Road headquarters. Electronic
test equipment is then
thoroughly cleaned and a
schedule prepared for any
work which needs to be carried
out to meet customers’
requirements. Whether new
test equipment or used, all
items pass through the service
laboratory where they are
given final tests to ensure that
they meet manufacturers’

specifications before delivery
to the customer.

The catalogue has 62 large
pages, of which 43 are devoted
to test equipment of all types
including, in particular, high
grade laboratory measuring
equipment. Very nearly all the
remainder of the catalogue
lists mini-computers and
peripherals. Unless otherwise
stated, all test equipment car-
ries a 12 month warranty.
There is a 90 days warranty for
v.d.u.s and teletypes, whilst
computers are offered with
on-site acceptance and diag-
nostic tests (which may qualify’
them for independent on-
going maintenance).

HOBBYIST SPRING KIT

The new Instrument Spring Kit for hobbyists,
model-makers and do-it-yourself enthusiasts,
from Lee Spring Ltd. It contains 16 cadmium-
plated music wire springs in 108 different sizes.

For hobbyists, model-makers and do-it-yourself
enthusiasts, a new Instrument Spring Kit containing
216 cadmium-plated music wire Ssprings.in 108
different sizes, has been introduced by Lee Spring
Ltd, Packaged in a compact, pocket-size plastic box
the kit comprises compression, extension and torsion
springs, compartmentalised separately and instantly
identifiable. On the inside lid of the box is a detailed
specification-sheet with easy to read and locate data
on each of the three types of spring. Springs in this
list range from 0.006 to 0.026 inches and come in
load-capacities of 0.3 to 6.75 pounds, outside
diameters of 0.057 to 0:360 inches and free lengths

626

of 0.125 to 1.25 inches.

For those who do a lot of work in the home, these
kits offer a cross-section of springs for every
conceivable purpose with which to save time and
avoid inconvenience in hunting high and low for
springs that cannot be found when they are needed,
or rushing off to the local shops in search of springs
which they may or may not stock.

The Instrument Spring Kit from Lee Spring Ltd.
costs £25.00.

Further information from Lee Spring Ltd,,
Cordwallis Estate, Maidenhead, Berkshire.
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SMALL ADVERTISEMENTS

Rate: 12p per word. Minimum charge
£2.00
Box No. 30p 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 cannot be
held liable in any way for printing errors or
omissions, nor can they accept responsibil-
ity for the bona fides of Advertisers.

Where advertisements offer any
equipment of a transmitting nature,
readers are reminded that a licence is
normally required. (Replies to Box
Numbers should be addressed to: Box
No. —, Radio and Electronics Construc-
tor, 57 Maida Vale, London, W9 1SN.

BE PROFESSIONAL! Use our P.C.B. equivalent
to old-fashioned 8/way group boards. Incorpo-
rates locations for additional components if
required. Pack of three in high-quality fibre-
glass - includes special services catalogue and
price list — only £2.00 post paid (Mail Order
only). M. J. Evans, 7 Shap Drive, Warndon
Estate, Worcester, WR4 ONY.

COMPONENTS, Items, Bargains. Various lists
15p ors.a.e. Sole Electronics (REC), 37 Stanley
Street, Ormskirk, Lancs., L39 2DH.

MODULES: Mullard LP1164 AM/FM LF.
Unused and guaranteed. £1.50. P.&P. C.W.O.
BA screws, hardware, components, manufac-
turers’ clearance. S.A.E. lists. Tennex Ltd.,
Stock Road, Southend-on-Sea, Essex, SS2 SQF.

£5 OSCILLOSCOPE. Standard junk box compo-
nents plus approx. another £5 (Total compo-
nents approx £12). This unit plugs into TV aerial
socket and converts TV to oscilloscope. Circuit
and plans £3. Kerr, 27 Coles Road, Milton,
Cambridge, CB4 4BL.

FREE 1980 AMTRON CATALOGUE with new
range of kits and equipment cabinets. Sends.a.e.
Amtron UK Ltd., 7 Hughenden Road, Hast-
ings, Sussex, TN34 3TG. Telephone: Hastings
436004,

FOR SALE: “Challenge of the Stars” by Patrick
Moore and David A. Hardy £2.00. “Destroyers”’
by Antony Preston £4.00. Box No. G376.

ANY REQUESTED SERVICE SHEET £1 (Plus
large s.a.e.). Full repair data any named TV
£5.50 (with circuits, layouts, £7). Large s.a.e.
brings newsletter, bargains, etc. Ausrec, 76
Church Street, Larkhall, Lanarkshire, ML9
1HE.

(Continued on page 629)

MARCO TRADING

To obtain a free copy of our 35 page list simply send a 20p postage
stamp or a large SAE. This advertisement shows only a part of our
range. (Our new list includes Tants, Electrolytics, Disc ceremics, etc.)

400m/w ZENOR DIODES TANT. BEAD CAPS

Low Price 0.1/35v 12p 4.7/35v 12p
3V6, 3v9, 4V3, 4V7, 5V1, 56, 6V2,  0.22/35v  12p 33/6.3v 25p
6V8, 7V5, 8V2,9V1, 10V, 11V, 12V, 1 g/38y 12p 47/10v 30p

13V, 13Vv5, 15V, 16:;/, 18v, 20v,
22V, 24V, 27V, 30V, 33V
Price: 8p each 100 any mix £6.00 SUB. MIN. TOGGLE SWITCHES

RESISTORS SPST— 70p

3W at 40°C 5% tol.,, 2.2 SPDM=C1078p A~
to 2M2, E12 2p each. DPDT— 82p e
Resistor Pack — 2.2 -2M2, 10 DPDT — 90p & W ((."
each value (730 resistors) £6.00 {C-OFF)
1 watt

ZENER DIODES BRIDGE RECTIFIERS
3V3 to 200V Full range
Price 15p each 100 any mix £12.50 zng i.f" I 400V 4850p

P .0 Amp 50V 70p

8 DIL 10p 22 DIL 23p
14 DIL 13p 24 DL 24p Boov ~ S58p 200v- 78p
16 DIL 15p 28 DIL 28p 2.0Amp50V 36p 400V 85p
18 DIL 18 40 DIL 40p 100V 42p
20 DIL  22p

VEROBOARD

(c°pper Clad) 0.1W SUB. MINIATURE
Size Inch 01 0.15 PRE-SETS
25x1 20p N/A 100 2 to 1 Meg Vertical or Horizontal
25x5 55p 56p R A
25x3.75  46p 50p Price: 6p each. 100 any mix £4.50
Verq Wiring Pen (inciuding spool AC128 20p BC125 10p BC184 9
of wire) £284  AD149 S58p BC147 8p 2ZN30SE 48p

CONNECTING CABLE BC107 10p BC153 10p BY127 12p
Black. Blue. Green. Grey. Orange.  BC108 10p BC172 8p IN40OO7 8p
Pink. Red. White. Voilet Yellow.  BC109 10p BC183 9p IN4148 2p

Brown. g
?}3%':3“52:;;?:‘258 Full range of Penel Meters available

16/0.2mm 8p per metre £6.25 each
SPECIAL OFFERS
Power Amplifier Sanyo STK015 Brand New 'Full Spec, etc. 10 watts into 8 N
Free Spec sheet with every order. Our price: £2.50 each

‘Radio Spares Edge Meter Type MR100 {259-562). All new and boxed. RS price

over £4.00 each. Our Price: £2.50 each.
Send your orders to:
DEPT DP12, MARCO TRADING, THE OLD SCHOOL,-
EDSTASTON, Nr. WEM, SHROPSHIRE SY4 5RJ
Tel: Whixall (094872) 464/465

Please add 30p postage and packing to each order and add 16% VAT to your total
order. Export add NO VAT but add postage. Air/Sea at cost

CATALOGUE OF SPEAKE
CROSSOVERS ETC. AND

Wilmslow
Audio

THE firm for speakers!

SEND 50p FOR THE WORLDS BEST
RS, DRIVE UNITS KITS,
DISCOUNT PRICE LIST

AUDAX @ AUDIOMASTER @ BAKER @
BOWERS &

WILKINS @ CASTLE @ CELESTION @
CHARTWELL @ COLES @ DALESFORD ®
DECCA @ EAGLE @ ELAC @ EMI ® FANE®

GAUSS ® GOODMANS @ HARBETH®
ISOPHON @ I.M.F.@

JORDAN @ JORDAN WATTS @ KEFe®
LOWTHER @ McKENZIE @ MISSION®
MONITOR AUDIO ® MOTOROLA ®
PEERLESS @ RADFORD @ RAM @
ROGERS @ RICHARD ALLAN @ SEAS®
SHACKMAN @ STAG @ TANNOY®
VIDEOTONE @ WHARFEDALE @

WILMSLOW AUDIO oc ..

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF

Tel: 0625-529599 for Mail Order & Export of Drive Units, Kits,
etc.,
Tel: 0625-526213 (Swift of Wilmslow) for Hi-fi and complete

speakers
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THE MODERN BOOK CO

U NDERSTANDING M ICROPROCESSORS Texas Ins. £4.25

For the newcomer to Microprocessors. An in-depth look at the magic of the solid-state chips that are affecting our lives.
Written in everyday language. Ideal for self-paced individualised learning.

ELECTRONIC FAULT DIAGNOSIS

By l. R. Sinclair Price £3.15
ELECTRONIC PROJECTS IN AUDIO

by R. A. Penfold Price £2.50
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 £1.65
UNDERSTANDING DIGITAL
.ELECTRONICS

by Texas Inst.
UNDERSTANDING MICRO-
PROCESSORS

by Motorola Price £4.30
THE FIRST BK OF MICROCOMPUTERS
by R. Moody Price £3.35
HOW TO BUILD YOUR OWN SOLID
STATE OSCILLOSCOPE

Price £4.00

by F. G. Rayer Price £1.70
THE OSCILLOSCOPE IN USE
by I. R. Sinclair Price £2.85

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

AUDIO AMPLIFIERS FOR THE HOME
CONSTRUCTOR

by I. R. Sinclair £2.55
REPAIRING POCKET  TRANSISTOR
RADIOS

by I. R. Sinclair Price £2.55

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 1. R. Sinclair Price £2.50

ELECTRONIC PROJECTS IN THE HOME

by O. Bishop Price £2.50
SIMPLE CIRCUIT BUILDING
by P. C. Graham Price £2.20

110 SEMICONDUCTOR PROJECTS FOR
THE HOME CONSTRUCTOR

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

UNDERSTANDING SOLID-STATE
ELECTRONICS

by Texas Inst. Price £3.95
A SIMPLE GUIDE TO HOME
COMPUTERS ;

by S. Ditlea Price £4.00

HOW TO BUILD A COMPUTER-
CONTROLLED ROBOT
by T. Loofbourrow Price £5.30

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

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

PRICES INCLUDE POSTAGE

19-21 PRAED STREET (Dept RC) LONDON W2 1NP

Telephone: 01-402 9176

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 advertisementinthe . . . . . . issue of RADIO & ELECTRONICS CONSTRUCTOR

*

15 words at 12p

equals £1.80

ALL WORDING
, IN
—1  BLOCK LETTERS

PLEASE

| enclose remittance

NAME . . . . ..
ADDRESS . . . .

5%

being payment at 12p a world, MINIMUM £2.00
Box Number, if required, 30p extra.

Copy to be received four weeks prior to publication.
Published on the 3rd of every month, forward dated.

628

www americanradiohistorv com

RADIO AND ELECTRONICS CONSTRUCTOR




SMALL ADVERTISEMENTS

(Continued from page 627}

THE RADIO AMATEUR INVALID & BEDFAST
CLUB is a well established Society providing
facilities for the physically handicapped to enjoy
the hobby of Amateur Radio. Please become a
supporter of this worthy cause. Details from the

Hon. Secretary, Mrs. F. E. Woolley, 9 Rannoch_

Court, Adelaide Road, Surbiton, Surrey, KT6
4TE.

COLLECTORS’ ITEMS. Nearly 50 copies of
Radio Society of Great Britain’s Bulletins cover-
ing period 1945 to 1949. In reasonable condi-
tion. Offers to: Box No. G377.

FREE! 12” x 6” Veroboard, with first 50 orders
for our compilation pack of components. Hun-
dreds of common and exotic use devices plus
peb’s thermistors, etc. This is really an offer not
to be missed. Send"P:O. or cheque for £8.20
immediately to: R.E. Norman, Portbuild
Limited, 57 Amberwood Rise, New Malden,
Surrey. Or send s.a.e. for list.

PEN TYPE SIGNAL INJECTOR available for
£2.50 including air freiglit. Business Promotion
Bureau, 376, Lajpat Rai Market, Delhi 110006,
India.

FOR SALE: Wide angle 9.5mm cine equipment:
camera, projector, screen, etc. Also several
other 9.5mm cine cameras. S.A.E. for details
Box No. G388.

OSCILLOSCOPE FOR £12. Easy build converter
plugsinto TV aerial socket and converts to large
screen oscilloscope. Components cost approx
£12. Circuit and plans £3. Kerr, 27 Coles Road,
‘Milton, Cambridge, CB4 4BL.

FOR SALE: Sinclair MK14 mini-microprocessor
with power supply. £45.00 o.n.o. Box G389.

FOR SALE: 2000 diodes £2.50. 25 mixed voltage
zeners £1.00. LCD 1/100 sec. stopwatch £12.00.
LCD watch £7.50. Voice control ladybird toy
£15.00. 3 dimensional hologram pendants
£12.50. 10” x 8” holograms £30.00. S.A.E. for
details. Damaged video tape recorders and
CCTV cameras £25.00 to £75.00. Nicad battery
chargers £1.50. Light powered calculator, needs
no batteries, £20.00. Credit card calculator. C60
tapes 25p, 10-£2.00, 100 - £15.00. Chess chal-
lenger 10 level £150, 7 level £100. Draughts
challenger 4 level £90. 2 level £75. Football
table plans £5.50. Pair walkie talkies £15.00 J.
Fulton, Derrynaseer, Dromore, Co. Tyrone, N.
Ireland.

INGENIOUS GAMES to distract and tantalise -
and to construct. Three original designs by me in
kit form, pocket sized with a top quality finish to
grace your coffee table and deceive your friends.
From£4.25_Send s.a.e. for details of all three to:
H. S. Houston, 12 Harlech Avenue, Leeds 11
Yorkshire.

{Continued on page 630)
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RADIO & ELECTRONICS
Constructor Projects

We are pleased to announce the introduction of
a new service to readers of this magazine.

We are now producing a kit of parts for projects
appearing in this magazine. By the time this
advert appears in print, we shall have com-
pleted a list of projects we are producing in this
way.

Please send an S.A.E. for the list, and/or 30p in
stamps for our full lists of other components
and accessories.

All other services/components previously ad-
vertised are still available.

SPECIAL OFFER
Low cost C60 cassettes — ideal for storing
computer programs, or where high quality is
not too important. Special price of 45p each.

Mail order only. All prices include VAT. Please
add 30p for postage. Same day service on all
orders. SAE with enquiries please.

T & J ELECTRONIC COMPONENTS
98 Burrow Road, Chigwell, Essex. |G7 4HB

s

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, including:

CITY & GUILDS CERTIFICATES
Telecommunications Technicians’
Radio TV Electronics Technicians’
Elgctrical Installations Technicians’
Elgctrical Installation Work

Radio Amateurs’

MPT Radio Communications Cert
EXAMINATION STUDENTS -
GUARANTEED COACHING

UNTIL SUCCESSFUL

TECHNICAL TRAINING
ICS offer a wide choice of non-exam
courses designed to equip you for a
better job in your particular branch of
electronics, including:
Electronic Engineering & Maintenance
Computer Engineering/Programming
Radio, TV & Audio Engineering

& Servicing
Electrical Engineering Instaliations

& Contracting

COLOUR TV SERVICING
Technicians trained in TV Servicing are in constant demand. Learn all the
techniques you need to service Colour and Mano TV sets through pew home
study course approved by leading manufacturer.

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS
Sl EN R R BN BE BN B BN S BN S BN SN BN .

l lam interested in .

l INameReae By, Fiuve St o Yooy, Mgt Age. o B B ] l

l Accredited To I
by CACC  International Correspondence Schools
' Member of Dept V278, Intertext House, LONDON

. — ABCC SWB8 4UJ or phone 01-622 3911 (anytime) I
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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 tension, and
the method adopted ensures PER-
MANENT RESILIENCE of the Cords. Any
slack that may develop is immediately
compensated for and the Cords will
always remain taut and strong. It is
impossible to overstretch the springs, as
a safety check device is fitted to each.

PRICE £2.25 : &+ oo

including V.A.T.

Available only from:—

Data Publications Ltd.
57 Maida Vale London W9 1SN

INTERESTED IN OSCAR? Then join AMSAT-

BOOKS TO CLEAR. ‘““‘Solid State Design for the

FOR SALE: Cassette tapes 6 — £5.00. Classical,

JOIN THE INTERNATIONAL S.W. LEAGUE.

SMALL ADVERTISEMENTS
(Continued from page 629)

UK. Newsletters, OSCAR NEWS Journal, pre-
diction charts, etc. Details of membership from:
Ron Broadbent, G3AAJ, 94 Herongate Road,
Wanstead Park, London, E12 SEQ.

Radio Amateur” ARRL. £3.50. “The Radio,
Amateur’s Handbook” by Frederick Collins,
£3.00. “Amateur Radio Antennas” by Harry
Hooton, £1.00. “Ham Antenna Construction
Projects” by J. A. Stanley, 75p. “All about Cubi-
cal Quad Antennas” by W6SAI, £1.00. “Guide
to Astronomy” by James Muirden, 40p.
“Astronomy”’ by David Evans, £1.25. “Atomic
Radiation & Life”, Pelican Books, 40p. Box No.
G390.

rock, disco, country, party time or €asy listening.
J Fulton, Derrynaseer, Dromore, Co. Tyrone,
N. Ireland.

Free services to members including Q.S.L.
Bureau, Amateur and Broadcast Translation,
Technical and Identification Dept. — both
Broadcast and Fixed Stations, DX Certificates,
contests and activities for the SWL and transmit-
ting . members. Monthly magazine, Monitor,
containing articles of general interest to Broad-
cast and Amateur SWLs, Transmitter Section
and League affairs, etc. League supplies suchas |
badges, headed notepaper and envelopes, QSL
cards, etc., are availabe at reasonable cost. Send
for League partlculars Membership including
monthly magazines, étc., £6.00 per annum.
(U-K. and British Commonwealth), overseas
$12.00. Secretary ISWL, 1 Grove Road, Lyd-
ney, Glos., GL15 SJE.

WANTED: Service Manual circuit of R1155A
receiver. To buy or borrow copy. All expenses
refunded. Box No. G.391.

ELECTRONIC COMPONENTS & ACCES-
SORIES: We offer you a first class service at the
tight price, all orders processed the same day.
Send now for 1980 catalogue 30p refundable on
first order over £1.00 or return catalogue within
10 days for full refund to: Lightning Electronic
Components (RE), Free post, Tamworth,
Staffs., B77 1BR.

FOR SALE: Video Tape recorders, need atten-
tion. £25.00-£75.00. Also C.C.T.V. Cameras.
Box No. G392.

INTERESTED IN RTTY? You should find the
“RTTY Journal” of interest. Published in
California, U.S.A., it gives a wide outlook on the-
current RTTY scene; RTTY-DX; DXCC Hon-
our Roll; VHF RTTY news; and up to date
technical articles are included. Specimen copies
35p from: The Subscription Manager, RTTY
Journal, 21 Romany Road, Oulton Broad,
Lowestoft, Suffolk, NR32 3PJ.

(Continued on page 631)
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SMALL ADVERTISEMENTS

(Continued from page 630)

SHACK CLEARANCE. Large selection of good
components. Everything must go so selling
cheaply. S.A.E. for details. Box No. G393.

POSTAL ADVERTISING? This is the Holborn
Service. Mailing lists, addressing, enclosing,
wrapping, facsimile letters, automatic typing,
copy service, campaign planning, 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.

BOOKS FOR SALE: Master Transistor/l.C. Sub-
stitution Handbook, by Tab Books, £1.75. The
Fabulous Phonograph 1877-1977 by Roland
Gelatt, £2. Linear I.C. Applications Handbook,
by George Clayton, £1. John Logie Baird &
Television, by Michael Hallett, £2. 110 Semi-
conductor Projects for the Home Constructor, by
R. M. Marston, £1.20. The Cat’s Whisker — 50
years of Wireless Design, by Jonothan Hill,
£2.00. Experiments with Operational Ampli-
fiers, by George B. Clayton, £3.75. Digital I.C.
Equivalents & Pin ‘Connections, by Adrian
Michaels, £1.20. All prices include postage. Box
No.G.394.

WANTED: FAX equipment, manuals, service.
sheets, etc. G2UK, 21 Romany Road, ‘Oulton
Broad, Lowestoft, Suffolk. NR32 3PJ :

PERSONAL

JANE SCOTT FOR GENUINE FRIENDS. Intro-
ductions to opposite sex with sincerity and
thoughtfulness. Details free. Stamp to: Jane
Scott, 3/Con NorthSt. Quadrant, Brighton, Sus-
sex, BN1 3GJ.

BROADLANDS RESIDENTIAL CLUB for
elderly people. Are you recently retired and
looking for a home? We have a delightful top
floor room overlooking Oulton Broad, facing
south, Write to: The Warden, Broadlands Resi-
dential Club, Borrow Road, Oulton Broad,
Lowestoft, Suffolk.

SPONSORS required for exciting scientific project
Norwich Astronomical Society are building a
30” telescope to be housed in a 20"’ dome of
novel design. All labour being given by volun-
teers. Already supported by Industry and
Commerce in Norfolk. Recreational. Educa-
tional. You can be involved. Write to: NAS
Secretary, 195 White Woman Lane, Old Cat-
ton, Norwich, Norfolk.

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. Mem-
bership Secretary, The Broads Society, “Ick-
nield,” Hilly Plantation, Thorpe St. Andrew,
Norwich, NOR 858.

BUILD YOUR OWN
P.A., GROUP & DISCO SPEAKERS by R. F. C. Stephens

Save money with this practical guide. Plans for 17 different
designs, Line source, I.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 books is a must for the keen home constructor. Latest |
technology DIY designs. Plans for I.B., and Reflex designs for |
10-100 watts. Also unusual centre-bass system. £2.20 post
free ($5 overseas).

VAN KAREN PUBLISHING
5 Swan Street, Wilmslow, Cheshire

- NS Top Priority for
A every constructor -
- HOME RADIO
CATALOGUE

@ Over 2,000 items clearly listed
@ Profusely illustrated throughout
@ Over 100 A-4 size pages

@ Bargain list included free

| Send cheque or P.O. for £1.30

| HOME RADIO Components LTD
{ Dept. RC, P.0. Box 92, 215
! London Road, Mitcham, Surrey. %

01-648 8422

REVOR OPTICAL &
TECHNICAL

6 SICILIAN AVENUE
LONDON W.C.1
Tel. 01-836 4536

£14.91

14 POST
dia. lens FREE
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 issue)

JUNE 1980

www americanradiohistorv com



IN OUR NEXT ISSUE

CAPACITANCE MEASURING
ADAPTOR

When used in conjunction with an analogue multimeter set to a 0-50u.A range, this simple
device provides the following five ranges of capacitance measurement: 0-2,500pF,
0-5,000pF, 0-0.05uF, 0-0.51F and 0-5uF.

Most multimeters do not have provision for measuring capacitance and their usefulness will
be considerably enhanced by the use of this add-on instrument.

80 METRE AMATEUR BAND
RECEIVER

.

@ Simple homodyne design for the beginner

® Expressly designed for s.s.b. and c.w.
amateur signals

@ Minimal alignment requirements

PLUS MANY OTHER ARTICLES
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STEP INTO A NEW WORLD n n
WHEN YOU DISCOVER 1 DII_'"
For beginners or professionals, the Maplin catalogue will help you
find just about everything you need for your project.

Over 5,000 of the most useful components — from resistors to
microprocessors — clearly described and illustrated.

Send the coupon for your copy i

and STEPUPTO  _ b
MAPLIN SERVICE

\ Post this coupon now for yqur copy " i

1 of our 1979-80 catalogue price 70p. e t————— L, &
' Please send me a copy of your 280 page

bt catalogue Ienclose 70p (plus 46p p&p).

1 If | am not completely satisfied | may return the

i catalogue to you and have my money refunded. §

! If you live outside the U.K. send £1.35 or ten |

8 International Reply Coupons. | enclose £1.16.
I:

e O S
?}ADDRESS. S : - 1.0, Box eIsn, | DL - -
o o i * "o o nhone Y "‘ .l ) &84
I’ ;;0— : ‘ _-:7 ' ? p: 284 %2 ; eshﬁf’-‘on %a Esséi'( osed*m M}mda)t)
e e . e: Southend (0702) 553000

Catalogue now avallable m aII branches of WHSMITH#{? Prlce £1. 00

AMAMN ameri



