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Each £3 unit of Home Unit Insurance gives you protection up to the limit shown

This is the simplified insurance you have been waiting for.
Not just cover on the contents of your home but a
package of personal protection you and your family need.
And it's how we save you so much money : just ONE
policy to issue instead of nine!

You can build up to the cover you need by additional units

Metropolitan House, 35 Victoria Avenue,
Southend-on-Sea, Essex, SS2 6BT

(or % units after the first) up to a maximum of five. So
simple. So easy. Apply to your Broker, Agent or local office
of a General Accident company.

The Home Unit Policy can replace your existing insurances
And remember~ as you buy more possessions just A4d
more Home Units at any time. Quote Ref. 20/9468

|
Please send me further particulars of ]
the Home Unit Insurance. |

|

Ko beprotecedy o Eom i e |

209468
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| B’.pM Higgj:fﬁty modules

"X NEW. PUSH-BUTTON

e

“%" STEREO FM TUNER

Fitted with Phase Lock-loop Decoder

% FET Input Stage Typical Specification:
% VARI-CAP dicde tuning  Sensitivity 3y volts
e % Switched AFC Stareo separation 30db
% Multi turn pre-sets Supply required 20-30v

-% LED Stereo Indicator at 90 Ma max.

STEREO PA-lnn

PRE-AMPLIFIER

3. Magnetic P.U. 3mv

A top quality stereo pre-am ifi ritg G@K johms

and tong con¥ro| unit, TF;\e six gl';fsr?-r et ,"pf" R R LI,
button selector switch provides a Curve Within 1dB from 20Mz
choice of inputs together with two 0 20KHz. Supply — 20 — 35y
really effective filters for high and  at 20mA.

low frequencies, plus tape output. Dimensions :

Frequency response + f£dg 299mm x 89mm x 35mm

20Hz2-20KHz ;
Sensitivity of inputs:

1. Tape input 100mV into 100K ohms

2. Radio Tuner 100mV into 1 00K ohms rd

installed using the simple instructions supplied.
MKBOIAUD P.&P. 45p.

10 KIT: Comprising: 2 x AL60. 1 x SPMB80. 1 x PA100. 1

25/
Bn :
front panel and knobs, 1 Kit of

C parts to include on/off switch neon in-
! dicator, stereo headphone sockets plus i i )

25 Watts (RMS) PRICE £5y ggeadn i postagse.p us instruction booklet. COMPLETE
TEAK 60 AUDIO KIT: Comprising: Teak veneerad cabi i -

. " A R t
g.a‘n%el ;rgslkétoslher gar}(s |nclu'de g?uminium chassis, haz'art':inilz:néefion’t(
us back pansf an i
2350 orack Gaptinti appropriate sockets etc. KIT PRICE

COMPLETE AUDID
CHASSIS

£19.95

The 450 Tuner provides instant program selection at the touch of a
button: ensuring accurate tuning of 4 pre-selected stations, any of
which may be altered as often as you choose, by simply changing
the settings of the pre-set controls.

Used: with your existing audio equipment or with the BI-KITS
STEREO 30 or the MK80 Kit etc. Alternatively the PS12 can be
used if no suitable supply is available, togsther with the Transformer
T461. .

The S450 is supplied fully built, tested and aligned. The unit is easily

® Max Heat Sink temp 90C. @ Frequency response 20Hz to

100kHz @ Distortion better than 0.1 at 1kHz @ Supply voltage
15-60v. @ Thermal Feedback @ Latest Design tmprovements
® Load - 3, 4, 5 or 180hms. ® Signal to noise ratio 80db @
Overall size 63mm. 105mm. 13mm.

Especially designed to a strict specification. Only the finest com-
ponents have been used and the latest solid-state circuitry incor-
porated in this powerful little amplifier which should satisfy the

most critical A.F. enthusiast.

Stabilised Power Supply Type SPM80

SPMB8O is espécially designed to power 2 of the AL60, Amplifiers,
up to 16 watts (r.m.s.) per channel simultaneously. With the addi-
tion of the Mains Transformer BMT80, the unit will provide out-
‘puts of up to 1.5A at 35V. Size: 63mm. 105mm. 30mm. Incor-
porating short circuit protection.

Input Voltage: 33-40 V.A.C.

Output Voitage: 33V D.C. Nominal

Output Current: 10mA-1.6 amps '

Overlead Current: 1.7 amps approx.

- Dimensions:
105mm x 63mm x 30mm b
Transformer 8MT80: .

it i 7+7 WATTS R.M.S,
e Stereo 30 comprises a complete stereo pr ifi
S . A e-amplifier,
;?glg;%?ngngiﬁog::a supply;].'Tnns, wlnh only the addﬁion of%ltra';'- ?r:\v::
or / 2uce a high quality audio ynit suitable for use with
,;/;ld: aan e of inputs j.e. high quality ceramic pick-up, stereo tuner, :{arag
pe deck, etc. Simple to install, capable of produgin really first class
with full instructions. black ?ront panel, knobs,

P a S se holder and univer i
enabling it to be installed in a record plinth ratnounting Brackets

plus 62p p&p
YEAK CASE £3.65 plus 62p p&p
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for stereo, mono and other audio equipment

IT'S NEW!
IT'S POWERFUL
IT'S THE AL250
125 watts

R.M.S.

POWER AMPLIFIER

Specially designed for use in:
Disco Units, P.A. Systems,
high power Hi-Fi, Sound
- reinforcement systems.

The module has a sensitivity of
450mV and a frequency response
extending from 25Hz to 20KH:z
whilst distortion levels are typically
below -1%. The use of 4, 115w tran-
sistors in the output stage makes
the unit extremely rugged while
damage resulting from incorrect or
short-circuit loads is prevented by a
4 transistor protection circuit.

SPECIFICATION :
Output Power 125watt
R.M.S. Continuous.
Operating voltage 50-80.
Loads 4-16ohms.
Frequency response 25Hz-
20kHz Measured at 100
watts.

Sensitivity for - 100watts
output at 1kHz. 450mV.
Input impedance 33kohms.

onty £19.95. v

MARCH 1976

Total harmonic distortion
50 watts into 4ohms, 0.1%.
50 watts into 8ohms, 0.06%.
S/N radio better than 80dBs.
Damping factor, 8ohms, 65.
Semiconductor complement,
13 transistors, 5 diodes.
Overall size: Heatsink width
190mm, Length 205mm,
Height 40mm.

MPA
30

Enjov the quality of a magnetic cartridge with your existing ceramic
suipment using the new Bi-Pak M.P.A. 30 which is a high quality pre-
anwlifier enabling magnetic cartridges to be used where facilities exist for
the use of ceramic cartridges only. Used in conjunction are 4 low noise,

nehvideq it s standard DIN £2 6 5
] : )
POSTAGE & \3%
PACKING

input socket for ease of connection.
Supplied with full, easy-to-follow
instructions.
Postage and Packing dd
25p unless otherwise
shown. Add extra airmail
minimum £1.00

AL10-20-30

AUDIO AMPLIFIER [ iCausmeasoumis e snis
MODULES &

VAT
ADD
5%

specification. However, careful selection of
the plastic power devices has resulted in a
range of output powers from 3 to 10 watts
R.A?.S. The versatility of their design makes
them ideal for use in record players, tape
recorders, stereo amplifiers and cassette
and cartridge tape players in thé home.
Harmonic Distortion Po=3 watts
{ 1KHz 0.25%

Load Impedance B-16ohm.

Frequency response + 3dB Po=2 watts
50Hz-25KHz

Sensitivity for Rated O/P — Vs=25V.
RL=8ohm f=1KHz 75mV. RMS.

Size: 75mm x 63mm x 25;pm

ALTO 3w R.M.S. 22.30 AL20 5w R.M.S. £2-65 AL30 10w R.M.S. £z.95

wew- PATZ

£6.90

Power supply for AL10/20/30, PA12, S450 etc
In{ur voltage 15 - 20v A.C. Output voltage
2. 30v D.C. Output Current 800 mA Max.
Size 60mm x 43mm x 26mm.

Transformer T638 £2.30

NEW 'PA12 Stereo Pre-Amplifier
completely redesigned for use with
AL10/20/30 Amplifier Modules.
Features include on/off volume.
Balance. Bass, Treble controls.
Complete with tape output.
Frequency Response:

20Hz — 20KHr (—3db)

Bass and Treble range + 12dB
Input Impedence 1 meg chm
Input Sensitivity 300m

Supply requirements 24V.5mA
Size 152mm x 84mm x 33mm

£1.20

PS12

BI-PAK

PO BOX 6, WARE; HERTS.
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| tecknowledgey in consumer ICs -and their applications.

SGS Audio ICs

The much heralded TDA2020 is here. And just
to make sure that you don’t go wrong, so is the
SGS application test circuit PCB for a stereo
15+ 15 (RMS) Hi Fi amplifier.

Prices : IC__|AUDIO DISCRETES
+ J
SO T raoms
st 299 |2TX413(LN) 170
°9 121X212/3/4 16p
FM LINEAR ICS 1BD 535 npry  7A/60v 52p |
BD536 pnp! 53p
P vac  voa {BD377 npm 3A/50v 20p
TBA120  +QC 100 |BD378 pnel . 320
BD515 npny 2A/45v 27p
MPX LINEAR ICS |BD516 pnp . 30p
MCI310P  +LED 2.20 |BDOOS npny 10A/50v 70p
CA3090AQ +LED 375 [BDE10 pn 102p

\

Weve moved

To accomodate expanded R & D
facilities, AMBIT has moved sales
and administration to 25 High St.
Brentwood. The existing 37 High
Street premises are retained for the
engineering activities.

One of the first products of this
move has been the development of

.a TV sound tuner, from an "off

air’’ system, using its own varicap
UHF TV tuner, with ICIF am-
plifiers and block fifters by TOKO.
And then one of our best ever
circuits - an electronic touch tuner,
with scanning mode, and facilities
for 6 preset stations. The unit is
suitable for use with FM, and now
AM of course, and offers a com-
plete tuner system without any
maving parts. Selection is by means
of touch tuning in all cases, with
manual scan and preset switching
automatically interlocked.

Qur R&D facilities are available for
general consultancy to OEMs: further
details on application. Standard project
estimation fee, including project evalus-
tion comment data is £15.00 payable in
advance.

y

Modules & Kits

New module -

8011 Totally tuned varicap controller built £14.99.

8005 Larsholt set accesory unit, with pilot tone filter
and audic  .ges, rectifier, |C stabilizer, mete. driver
ciréuits. £ .99 (kit}

8001 55kHz low pass filter {(mpx birdy filter) £2.36 built
£1.75 (kit)

2001 Stereo scratch and rumble filter, with continuously
variable operating frequencies. £5.80 {(built)
£4.60 (kit}

3000 Stereo control preamp - a wige dynamic range, low
distortion AF preamp, with vol, bal, bass and treble
controls. kit £5.78

2020k The TDA2020 stereo amp kit photographed on the
left. £7.85

7700 TV off air UHF sound tuner - built £26.00
{4 preset stations)

9000 kit AM/FM mpx tuner chassis, with mech. tuner £17.50

7004 kit MwW/LW varicap tuner module, inc. ferrite rod £9.95

7252 HiFi MOSFET FM tuner module by Larsholt £24.00

7253 HiFi FET FM tuner module inc decoder £24.00

5600 Hi Q MOSFET varicap tunerhead by TOKO £11.25

EC3302 FET tunerhead from TOKQ £5.00

Complete FM Tuner kits, inc case, for use with the above
modules: details SAE please. Prices range from £40 - £60.

Amongst our various accessories for enterrainment
electronics is a range of FM tuning, frequency and
sig. strength meters with 12v, 50mA bulb. £2.50 ca.

s
—

ambit international
25 high street, brentwood,

tel: (0277) 216029
tix: 995194 "

essex. cm¥4 4rh.

Free price list with an SAE, catalogue of modules and parts
40p., including postage and VAT.

General Terms:
please note min. invoice £7.50. PP for CWO orders 22p per
order. (UK and Eire). Overseas customers please include suffi-
cient for postage.
at 25%, In stock orders despatched within 48 hours.

CWO please, official bodies and companies

VAT is not included, and must be added

Fa

Comprising
768 pages
inc. index

AUGUST 1974
to JULY 1975

o

i g
|
: 8
* H

LATEST BOUND VOLUME No. 28

“Radio & Electronics

FOR YOUR LIBRARY

PRICE £2.75 P&P 65p

—
of

Constructor”’

BOUND VOLUME No. 25 (August 1971 to July 1972)
BOUND VOLUME No. 27 (August 1973 to July 1974)
Limited number of these volumes still available

PRICE £2.00 p. & p. 65p
PRICE £2.40 p. & p. 65p

Available only from

We regret all other volumes are now completely sold out.

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

460

WwWw.americanradiohistorv.com

RADIO & ELECTRONICS CONSTRUCTOR




SPEAKERS
'Baker Group 25, 3, 8 or 15 ohms £8.64
Baker Group 35, 3, 8 or 15 ohms £10.25
Baker Group 50/12 8 or 15 ohms £14.00
Baker Group 50/15 8 or 15 ohms £18.62
‘[ Baker Deluxe 12” 8 or 15 ohms £13.75
Baker Major 3, 8 or 15 ohms £€11.87
Baker Superb 8 or 15 ohms £18.12
Baker Regent 12” 8 or 15 ohms £10.00
Baker Auditorium 12" 8 or 15 ohms £16.25
| Baker Auditorium 15" 8 or 15 ohms £21.56
Castle 8RS/DD £10.31
Celestion G12M 8 or 15 ohms £12.95
Celestion G12H 8 or 15 ohms £15.95
Celestion G12/50 8 or 15 ohms £16.50
Celestion G12/50TC 8 or 15 ohms £18.00
Celestion G15C 8 or 15 ohms £26.95
Celestion G18C 8 or 15 ohms £34.50
Celestion-HF1300 8 or 15 ohms £7.75
Celestion HF2000 8 ohms £9.50
Celestion MH1000 8 or 15 ohms £13.50
. Celestion CO3K £4.95
Decca London ribbon horn £32.00
Decca London CO/1000/8 Xover £7.50
Decca DK30 ribbon horn £19.06
Decca CO/1/8 Xover (DK30) £5.00
‘EMI 14 x 9 Bass 8 ohms 14A770 £13.25
EMI 8x 5, 10 watt, d/cone, roll surr. £3.95
EMI 61" d/cone, roll surr. 8 ohms £4.37,
Elac 59RM 109 (15) 59RM114 (8) £3.44
Elac 61" d/cone, roll surr. 8 ohms £4.06
Elac 10" 10RM239 8 ohms £3.95
Eagle Crossover 3000hz 3, 8 or 15 ohms £1.75
Eagie FR4 £6.12
Eagle FR65 £9.62
Eagle FR8 £12.31
Eagle FR10 £15.62
Eagle HT15 £4.40
Eagle HT21 £6.81
Eagle MHT10 £4.44
Eaglte FF28 muiticell. horn £9.00
Fane Pop 15, 8 or 16 ohms £5.25
Fane Pop 25T, 8 or 16 ohms £7.50
Fane Pop 33T, 8 or 16 ohms £8.75
Fane'Pop 50, 8 or 16 ohms £12.00
Fane Pop 55, 8 or 16 ohms £15.,50
Fane Pop 60, 8 or 16 ohms £17.25
Fane Pop 70, 8 or 16 ohms £18.75
Fane Pop 100, 8 or 16 ohms £25.95
Fane Crescendo 12A, 8 or 16 ohms £34.50
Fane Crescendo 12BL, 8 or 16 ohns £36.50

Fane Crescendo 15/100A, 8 or 16 ohms £47.50
Fane Crescendo 15/125, 8 or 16 ohms £57.95

SPEAKERS

Fane Crescendo 18, 8 or 16 ohms
Fane 810 Mk.Il horn

Fane 920 Mk.Il horn

Fane HPX1 crossover 200 watt

Fane 13 x8, 15 watt dual cone

Fane 801T 8" d/c, roll surr.
Goodmans Axent 100

Goodmans Audiom 100 15 ohms
Goodmans Audiom 200 8 ohms
Goodmans Axiom 402 8 or 15 ohms
Goodmans Twinaxiom 8, 8 or 15 ohms
Goodmans Twinaxiom 10, 8 or 15 ohms
Goodmans 8P 8 or 15 ohms
Goodmans 10P 8 or 15 ohms
Goodmans 12P 8 or 15 ohms
Goodmans 12PG 8 or 15 ohms
Goodmans 12PD 8 or 15 ohms
Goodmans 12AX 8 or 15 ohms
Goodmans 15AX 8 or 15 ohms
Goodmans 15P 8 or 15 ohms
Goodmans 18P 8 or 15 ohms
Gundmans Hifax 750P
Goodmans 5" midrange 8
Gauss 12" 200 watt
Gauss 15" 200 watt
Gauss 18" 200 watt
Jordan Watts Module, 4, 8 or 15 ohms
Kef T27

Kef T15

Kef B110

Kef B200

Kef B139

Kef DN8

Kef DN12

Kef DN13 SP1015 or SP1017
Lowther PM6

Lowther PM6 Mk.t

Lowther PM7

Peerless KO10DT 4 or 8 ohms
Peerless DT10HFC 8 ohms

Peerless KO4OMRF 8 ohms
Peerless MT225HFC 8 ohms
Richard Allan CA12 12" bass
Richard Allan HP8B

Richard Allan LP8B

Richard Allan DT20

Richard Allan CN8280

Richard Altan CN820

Richard Aflan Super Disco 60W 12"
STC 4001G

Tannoy 10" HPD

Tannoy 12" HPD

Tannoy 15 HPD

Wharfedale Super 10 RS/DD 8 ohms

ohms

WILMSLOW AUDIO

THE Firm for speakers!

£62.95
£14.95
£33.95
£2.50
£6.50
£9.95
£8.44
£13.90
£13.90
£20.00
£10.14
£10.75
£5.50
£5.80
£13.95
£15.95
£16.95
£36.50
£45.00
£22.50
£39.00
£16.00
£4.50
£73.00
£83.00
£110.00
£17.06
£6.06
£6.94
£8.37
£9.50
£16.95
£2.31
£5199
£4.50
£27.50
£29.95
£48.00
£8.06
£9.18
£10.31
£3.12
£22.00
£13.25
£9.25
£6.75
£18.00
£3.50
£16.95
£6.56
£75.00
£81.95
£97.95
£15.00

COMPLETE KITS IN STOCK FOR

Construction
Radford, Kef, Jordan

RADFORD STUDIO 90, MONITOR 180, STUDIO 270,

STUDIO 360, HIFI ANSWERS MONITOR, HIFI NEWS

NO-COMPROMISE, WIRELESS WORLD TRANSMISSION

LINE, PRACTICAL HIFI AND AUDIO (GILES)
MONITOR ETC.

leaflets for
Watts, Tannoy etc.

free on request.

PA Amplifiers, microphones etc. by
Linear, Shure, Eagle, Beyer, AKG etc.

FREE with orders over £10
"Hi-Fi Loudspeakers Enclosures’’ Book

SPEAKER KITS

Baker Major Module 3, 8 or 15 ohms each £14.75
Goodmans DIN 20 4 or 8 ohms each £14.786
Goodmans Mezzo Twin kit pair £47.19
Helme XLK 20 pair £15.00
Helme XLK 30 pair £19.00
Helme XLK 35 o palr £24.00
Helme XLK 40 pair £35.00
Helme XLK 50 pair £56.00
KEFkit 1 pair £53.00
KEFkit 11t each £48.00
Peerless 20-2 each £17.44
Pegerless 30-28 each £24.38
Peerless 20-3 each £26.56
Peerless 50-4 each £40.50
Peerless 3-15 each £17.19
Peerless 1060 pair £56.00
Peertess 1070 each £46.00
Peerless 1120 each £50.00
Richard Allan Twin assembly each £14.95
Richard Allan Triple 8 each £22.50
Richard Ailan Triple 12 each £27.95
Richard Allan Super Triple each £32.50
Richard Allan RA8 Kit pair £42.00|
Richard Allan RA82 Kit pair £66.00
Richard Allan RA82L Kit pair £73.00
Wharfedale Linton Il Kit pair £23.12
Wharfedale Glendale 3XP Kit pair £58.00
Wharfedale Dovedale It Kit pair £63.121

HI-FI
ON DEMONSTRATION
® in our showrooms:
Akai, Armstrong, Bowers & Wilkins, Castle,
Celestion, Dual, Goodmans, Kef, Leak, Pioneer,
Radford, Richard Allan, Rotel, Tandberg, Trio,
Videotone, Wharfedale, etc.
—Ask for our HiFi price list—

Complete RADFORD range in stock
Amplifiers, Preamps, power amps, low
distortion oscillator, distortion
measuring set, etc.

All items guaranteed new and perfect
Prompt despatch

PRICES INCLUDE VAT
and are correct at 6/2/76
Carriage: 50p per speaker{12°° and over 75p each)
Tweeters, crossovers 30p each
Kits 80p each (£1.60 pair)

Send stamp for free booklet
“Choosing a Spasker’

WILMSLOW
AUDIO

DEPT RC
LOUDSPEAKERS: SWAN WORKS
BANK SQUARE, WILMSLOW,
CHESHIRE

AMPLIFIERS, RADIO ETC,
10 SWAN ST., WILMSLOW, CHESHIRE

MARCH 1976
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COMPONENTS

HOBBYIST - PROFESSIONAL - DOMESTIC - SURPLUS - INDUSTRIAL
JUSTA FEW OF OUR BARGAINS ARE LISTED BELOW - SEND STAMPED
ADDRESSED ENVELOPE FOR A QUOTE ON OTHER REQUIREMENTS.
PAY US A VISIT. OVER 90% OF STOCK BELOW QUANTITY
WHOLESALE PRICE. RETURN POSTAL SERVICE UNLESS CHEQUE.

post) or compensation fee {parcel post) included.

Goods sent at customer's risk, unless suficient payment for registration (1st class letter

JAP 4 gang min. sealed tuning condensers New 25p

Clear perspex sliding lid, 46 x 39 x 24mm 10p
ABS, ribbed inside 5mm centres for P.C.B., brass corner inserts,
screw down lid, 50 x 100 x 25mm orange 48p; 80 x 150 x 50mm

Ex-eqpt. 2 or 4 gang 15p
VALVE BASES - TO3 or TO66 ELECTROLYTICS MFD/VOLT. Many others
Printed circuit BO9A — B7G 2p | Mica Washer 2p lin stock 70— 200— 300- 450-
Chassis B7 — B7G 4. 4p | 18 volt 4 amp charger, [ yp 10 10V 25V 50V 75V 100V 250V 350V 500V
Shrouded chassis B7G — B9A 6p bridge rectifier 50p | piEp
B8A — BYA chassis — B12A tube 6p | GC10/48 £3.001 10 4p 5p 6p 8 8 12p 16p 20p
PY . . Telescopic aerial 25 4p 5p 6p 8p 8p 15p 18p 20p
Speaker, 6” x 4%, 6 ohm, ideal for car radio etc. £1 Closed 93, open 383" | 50 4p 5p 6p 9p 13p 18p 25p
TAG STRIP - 6 way 3p | VHF Radio Tuner Head| Fitted right angle TV | 100 5p 6p 10p 12p 19p 20p — —
9 way 5p Single 1p| Takes ECC 85 80p| plug, 50p 250 9p 10p 11p 17p 28p — 85p £1
BOXES — Grey polystyrene 61 x 112 x 31mm, top secured by 4 500 10p 11p 17p 24p 45p — — —,
Self tapping screws 32} 1000 13p 17p 40p 75p — f£1.50 — —
P 2000 23p 37p 45p — —.

As total values are too numerous ;“SL_JSE this
price guide to work out your actual requirements
8/20,10/20,12/20 Tubular tantalum 16p each

S.P.S.T. 10 amp 240v. white rocker switch with

3N’s. Type / connector /
perimeter details. £1.50

3 pin din to open end, ”%d twin screened 35p
Phono to Phono piug, 6ft. 35p

COMPUTER AND AUDIO BOARDS
VARYING PANELS WITH ZENER, GOLD BOND,
SILICON, GERMANIUM, LOW AND HIGH POWER
TRANSISTORS AND DIODES, HI STAB RESISTORS,
CAPACITORS, ELECTROLYTICS, TRIMPOTS, POT
CORES, CHOKES ETC.

3Ib for 85p + 75p post and packing

7Ib for £1.75 + £1 post and packing
Skeleton Presets

Slider, horizontal or verti-
cal standard or submin. 5p

3" Tape Spools 8p
1" Terry Clips 4p
12 Voit Solenoid 30p

KNOBS

SILVER METAL PUSH ON WITH POINTER, OR
WHITE PLASTIC, GRUB SCREW WITH POINTER AND
GOLD CENTRE 8p EACH. -0

17 DIAM. WITH 13” SKIRT SPUN ALUMINIUM
GRUB SCREW FIXING, 1” 30p EACH.

ZM1162A INDICATOR TUBE
0-9 Inline End View. Rectangular Envelope 170V
2:5M/A £1.50

RESETTABLE COUNTER
English Numbering Machines LTD.
MODEL 4436-159-989
6-14 volt, 6 digit, illuminated, fully enclosed. £2.50

Ferric Chloride,

Anhydrous mil. spec. 1lb. bag 50p°

THE RADIO SHACK

neon. 1” square flush panel fitting 30p{ No VAT
AUDIO LEADS POTS
5 pin din plug 180° both ends + Mtr.,, 80p |Log or Lin carbon 14p

Switched 25p
Dual Pots 38p
Dual & switch 50p
Lin wirewound  25p
Slider Pot 25p
Dual Slider. 35p
1.5m Edgetype 8p

black 70p; 109 x 185 x 60mm black £1.04 16-32/275, 32-32/275, 100<100/150, 100—
ALUMINIUM 8 x6"x3" 99p 100/275 50-50/300 . . 20p each
3'x2"x1"  39p 4"x21"x2" 45p 10" x4} x 3"£1.02 50/50-385 o i - 30p
23"x51"x13"46p 4" xB51"x11"54p 12" x5°3 3"£1.20 12,000/12, 32-32-50/300, 700/200 100-100—
4"x4"x 17" 45p 6"x4"x2"  65p 10"x7"x3"£1.22 100-150-150/320 .. ] 50p each
4" x23"x13" 45p 7"xB5"x21" 79p 12" x8”x3" £1.50 20-20-20/350 o ;K 40p each
SWITCHES RESISTORS RS 100—0:10(3“miéro”amp null indicator
Pole Way Type 41— watt 1p | Approx. 2_ X raary - o [ ST
1 watt . 2p
d I , o INDICATORS
i 2 Sub. Min. Slide 18p 1 Up to 5 watt wire 10p | gyigin D676 red, takes M.E.S. bulb 20p
B A llidegec, 20p 110 watt wire 12 volt or Mains neon, red pushfit 18p
g % éﬁ\éerShde :gp )|N50undtt - }ig R.S. Scale Print, pressure transfer sheet .10p
Slide p watt . >
1 3 13 amp small rotary 12p 5o~ 5 5 CAPACITOR QUIDE — maximum 500V
ki i emiconductor. Datalyp o .01 ceramic 2p. Up to .01 poly 3p.
2 2 Locking with 2 to 3 keys Book 263 Cove . -
£1.50 2?\102 : tzages. h° "S Up to 1000PF silver mica 5p. 1,200PF up to .01
2 1 2 Amp 250V A.C. rotary 24p INEB5S prl(l)Jlsjgsomg silver mica 10p. .013 up to .25 poly etc. 4p.
Wafer Rotary, all types 30p .27 up to .68 poly etc. 6p

Over 500 volt order from above guide and few
others listed below.
6p. .1/600:10p. .01/1000, 1/350, 8/20, .1 /900,
.22/900, 4/16. .25/250 AC (600vDC) .1/1500
40p. 5/150, 9/275AC, 10/150, 15/150, 40/150.
TRIMMERS, 20p each
100PF Ceramic, 30PF Beehive, 12PF PTFE
2500PF 750 volt, 5 x 50pF, 2 x 220pF,
50PF CERAMIC.
CONNECTOR STRIP
Belling Lee 11469, 4 way polythene. 3p each

THERMISTORS
VA1008, VA1 034,)
VA1039, VA1040,
VA1055, VA1066, -
VA1082, VA1100 |
vA1077,
VA1005, VA1026

10p

1
j 150

RELAYS

12 volt S.P.C.0 octal
mercury wetted high
speed 75p
P.O. 3020 type, 1,000
OHM coil, 4 pole ¢c/o

60p
Mains or 12v d.p.c.0.
heavy duty octal 60p

Boxed GEC KT88

valve £2

161 ST. JOHNS HILL, BATTERSEA, LONDON S.W.11

Open 10°a.m. till 7 p.m. Monday to Saturday — Also Sunday afternoons
Terms: Payment with order Telephone: 01-223 5016

462

1 glass fuses 250 m/a or 3 amp (box of 12) 18p
Bulgin, 5mm Jack plug and switched socket (pair) 30p
17 or 14" or 2” or §” CAN CLIPS 2p
MAINS DROPPERS
36479 ohm 15p
6616611568 ohm, 664664137 ohm
174-1446 ohm, 2664144193 ohm 20p
504 404-1k5 ohm
2854-575-- 148435 ohm } 30p
254354974594 30 ohm
53" x 23" Speaker, ex-equipment 3 ohm 30p
2 Amp Suppression Choke . 5p
3x2Lx4" PAXOLINE 2p
43 x 3 x L, A y .. 2for1p
PCV or metal clip on MES bulb Holder . .5p
VALVE RETAINER CLiP, adjustable 2p
OUTPUT TRANSFORMERS
Sub-miniature Transistor Type 25p
Valve type, centre tapped or straight 40p
12 volt 250M/A or 6 volt 3A

Transformers £1
Whiteley Stentorian 3 ohm constant impe-
dance volume control way belowtrade at80p

Drive Cord 1p per yd.

RADIO & ELECTRONICS CONSTRUCTOR




SEMICONDUCTORS ) I BSX20/21 13p OTHER DIODES
_Full spec. marked by Mullard. etc. Manv other types in stock BSY40 . . .. 28p | IN91G .. . 6p
AC107 .. .. 12p] BCI184C - 9p| BF180/1/2/3 15p | BSY95A 9p | 1IN4148 .. 15p
AC128 .. .. 5p | BC186/7 . 13p| BF184/5 15p | BU105-01 93p | BA145/148 11p
AC176 .. 9p | BC213L/214B ..  9p| BF194/5/6/7 .. - 4p | CV7042 (0C41 0caas, Centercel 10p
ACY28 .. 18p | BC261B .. 10p| BF194A/195C/200 10p | ASY63) 7 Bé:m . ; 1gp
AD149 . 40p | BC327/8 10o| BF258/262/263 20p | GET1N 40p | BB103/110 Varicap 18p
AD161/2 matched pr. 69p BC337/8 .. 11p| BF336 .. 25p'|OC35 323p |BB113 Triple Varicap37p
AF116 .. 12p | BC547/558A .. 7p | BFS28 Dual Mosfet 92,, ON222 30p | BA182 .. 18p
AF124/6/7 .. 20p | BCHK48/557 .. 9p | BFW10/11 F.ET. 26p | TIP30 43p | 0A5/7/10 .. 10p
AF139/178/180/18130p { BC548/A/557/559 9p| Brw3o £1.35 |-TIP3055 50p | BZY88 Upto33volt 6p
AF239 .. .. 20p| BCX32/36 .. 12p| Brw57/58 20p | TISBBA FET 23p | BzX61 11 volt 16p
ASY27/73 25p | BCY40 . .. 60p| BFX12 . .. 20p | Z7X300 L 5p | BR100 Diac. 19p
BC107AorB .. 9p | BCY70/1/2 .. 9p | BFX29/30/84/88 16p | Z1X341 -~ 15p
BC107/8/9 .. 6p | BD112/3/5/6 .. 40 2N393/MA393..  30p INTEGRATED CIRCUITS
8/ p /3/5/ P| BFX89.. .. 35 b TAA700 £2.95
BC108A/B/109B/C 10p | 8D131/2/3/5/7/9  30p| BFY50/1/2 12p |2N706 .. .- 6p :
BC147/8/9 .. 6p| BD142.. .. 45p| BEY90 .. _ s0p |2N929 ¥ 14p | 723 reg. 45p
BC147A/B . 8p | BD201/2/3/4 £1.00| BR101 30p | 2N987 . .. 35p | 741 8pind.il.op. Amp 18p
BC148A/B/C, 9B/C/S BD232 4 Programmable 2N1507/2219 .. 14p | TAD100 AMRF  £1.00
/B/C, 9B/C/ 89 D232/4/5 6p [ BRY39 }unjJunction 31p ERaiDI R A 50
BC157/8/9 ..  6p| BDX77 £1.40| BRY56 3ap | 2N2401/2412/2483 25p . F. Amp p
BC158A/B .. 11p| BF115 .. 10p| BSV64 .. 40p |2N2904/5/6/7 .. 10p | TAA300 1wt Amp £1.25
BC159B/C,157A 11p | BF167/173 10p | BSV79/80 F.ET.s £1 {2N2907A . 13p | NE555v Timer. 40p
BC178/B/179B. 10p| BF178/9 20p | BSV81 Mosfet .. 9up | 2N3053 .. 13p | TAASB0 Y or G 31p
: 2N3054/305 5{or equiv) 35p TAA263 Amp 62p
BRIDGE RECTIFIERS IN3133 18p 8p
Amp Volt Amp Volt ] 7402 4/10/2 10
1,600  BYX10 30p | 2 30 LT120type  30p | 3Na797 L Ll 2/4/10/20 €5 ash
1 140 OSH01-200 20p | 0.6 110 EC433 15p 3
B 5 n o 58 2N5036 .. 60p | 7438/74/86 25p
£ 2 o3 PR 400 Texas 75p | 25A141/2/360 .. 31p | 7483 80p
RECTIFIERS OPTO ELECTRONICS 2SB135/6/457 .. 20p | LM300, 2-20 voit  50p
Amp Volt BPX40 65p Photo transistor {40250 60p | 74154 . 67p
IN4004 1 400  3p | BPX42  £1.00 | BPX29'  £1.00
IN4005 1 _eoo} ' BPY10  £1.00 | OCPT1 30p [Amp Volt THYRISTORS
IN4006 1 800 ap "BIGL.E.D. 02~ N 23
VOLTIAC ED. 027 |1 240 BTX18-200 P
IN4007 1 1,000 ( ) 2v 50m/A max. |1 400 BTX18-300 25p
BY103 1 1.500 15p | BPY68 RED 13p {1 240 BTX30-200 23p
SR100 15 100 7p | BPY69 ¢ £1.00 | ORANGE 15 500 BT107 .. £1.00
SR400 15 400 8p | BPY77 GREEN .+ 15p (g5 500 BT101-500R 90p
RECS3A 15 1,250 14p Diodes YELLOW 6.5 500 BT109-500R 75p
g{‘)g‘; : gs 630 18" cLip 2p [20 600 BTW92-600RM .. . £3.00
BYX38:388R 25 308 36y | PHOTO SILICON CONTROLLED |15 ?gOOBzT;(Ti:SO 8€0R 'Lul:)e Modulated .. gg-gg
BYX38-900 25 900 45p | SWITCH BPX66 PNPN 10 amp £1.00 | 30 0 (Less Nu - £3.
gziigéggo gg 1,200 3403) 3" red 7 segment LE.D. 14| PAPER BLOCK CONDENSER Multicore Solder
= - 600 P | D.I.L.0-9 + D.P.display 1.9v, | 0 256MFD 800 volt 30 18SWG 3p per foot
BYX49-300 25 300 26p 10m/a segment, common 1MED 250 volt 15:: et
BYX49-900 25 900 40p | anode 650 |>mED 250 volt 20p | ENAM. COPPER WIRE
BYX49-1200 25 1,200 52p . COQY11B LE.D. 10MED 500 volt 80p SWG. PER YD.
BYX48-300 6 300 40p | Infra red transmitter. £1 20p | 20-24 2p
BYX48-600 6 600 50p One fifth of trade 4MFD 250 volt p
BYX48-900 6 900  60p : 26-42 1p
BYX48-1200 6 1,200 80p ; . CK ~ARRARD
BYXT2-150R 10 150 3sp | Yire ended glassneons 5p Chaan/I::iLaICHASSIS SOCKETS GCS2%T gl e
BYX72-300R 10 300 45p 2 ; ¥ Crystal Stereo Cart-
BYX72-500R 10 500 55p | Plastic, Transistor or Diode | Coax o £1.00
BYX42-300 10 300 30p | Holder 1p |5 or 6 pin 240° din 9p | ridge o
BYX42-600 10 600 65p | Transistor or Diode Pad 1p | Speaker din switched HANDLES
‘gg((g-?ggo }g ' ggg ggp Holdersorpads50pper100 | 3.5mm Switched Socket Rigid light blue nylon
BYX46-300° 15 ‘300 51‘08 Philips lron Thermostat ... 15p | 8 way Cinch standard 63 with secret f|tt|gg
BYX46-400* 15 400 £1.50 | Bulgin 2-pin flat plug and socket 10p | 0.15 pitch edge socket |SCrews P
BYX46-500* 15 600 £1.75 | McMurdo '_:%1 3()8H8EX'aIySi eﬁae plug 10p 20p Belling Lee white
BYX46-600* 15 600 £2.00 SINK s . VTS kel e
BYX20-200 25 200 60p | Europlec HP1 TO3B individual ‘curly ch 'E'ncech{ ,’°2§§(¥oo"'" piz;?els uboax 30p
BYX52-300 40 300 £1.75 | powertransistortype. Ready drilled 20p on 00 o L
BYX52-1200 40 1,200 £2.50 o s e OA1P1 P | Miniature Axial Lead
*Avalanche type o acs T 105 (VL) (E ) e ::J(;E.n(i.(l:.t.orzo way pin | Ferrite Choke form;r;
Amp Vol ACY17-20 8p | 0OC71/2 5p -
6 800 PlasicRCA  90p | ASZ20 8p | 0C200-5 10p | 2AB0000A1P20 20p | B Tum Pot 1%
25 900  BTX94-900 £4.00 | ASZ21 15p | Tic44 24p [ UEC.L 10 way pin | 250 500 0: 1, 50
25 1200  BTX94-1200 £6.00 | BC186 . 11p | 2G240 2-50 | socket 2B60600TR10 | T00k " '£1.50
12-0-12 50M/A Min. Txfmr. 90p | BCY30-34 10p | 2G302 5p 10p |[———————
- BCY70/1/2 8p | 2G401 10p — | Copper coated board
RS meBTe'"""a'S tor 40p | BF115 10p | 2N711 25p | UECL. 20 way pin | 10" x 9" approx. 32p
e Bl Taoet R S it L BY127 7p | 2N2926 7p | socketB260800A1R20 : i
Chrome Car Radio facia 15p | BZY88 series 5p | 2N598/9 6p 20p TIE CLIPS
Rubber Car Radio gasket .. 5p | HG1005 2p | 2N1091 8p | 3e——cTrRE0 PLUG | NYlon self locking 7
DLL Pal Delayline 50p | HG5009 2P B2 E02 82 | Metal screened ~ 38p |27 3%" 2p
| s e HG5079 2p | 2N1907  2-50 18 _ T
e Ll ety dl P | L78/9 2p { Germ. diode 1p | Philips electronic eng- Rl Lk
Take miniature 2PCO relay M3 10p | GET120 (AC128]| ineer kits add on series | 8-1 ratio 13" diam,
87G or B9A valve can 2p | OAB1 2p | in1"sq. heatsink) | E1004 £1.00 each black 60p
0-30, 01 0-15, black pvc, 3600 0A47 gp 2% | 71b Mixed nuts, bolts,
dial, sulver dlgns self adhesuve. 0A200-2 3p GET872 12p | RS Yellow Winzderzs washers etc, 35p
41" dia. 10p | OC23 20p | 253230 30p | Plug Box of P
TSI L O LSGE BTG MAIL ORDER CUSTOMERS ONLY ADD
STAMPED ADDRESSED ENVELOPE % VAT
ARGE ORDERS, ADD SUFFICIENT FOR ; 5 B e e
hihe et o L ALL ENQUIRIES, ETC., MUST BE ACCOMPANIED BY A
TOTAL GOODS PLUS CARRIAGE, ADD V.A.T. STAMPED ADDRESSED ENVELOPE
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CHNAGLIA

PROFESSIONAL QUALITY
" TESTEQUIPMENT °

MINOR .

33 RANGES @ ROBUST CLASS 1.5 PRECISION MOVEMENT
20k /V d.c. @ ACCURACY 2.5% D.C. AND 3.5% A.C.
4k /Va.c @® 12MONTH GUARANTEE
T @ SELF-POWERED AND POCKET-SIZED
® OPTIONAL 30kV.D.C. PROBE

PRICE £19.00 Inc. VAT (P. & P. 80p)
PROBE £9.50

For details of this and the many other exciting
instruments in the Chinaglia range. including
multimeters. component measuring, automotive
and electronic instruments please write or
telephone:

CHINAGLIA

u K L‘I’ 19 Mulberry Walk, London
o\ . SW36DZ Tel:01-352 1897

TRADE ENQUIRIES WELCOMED

ENGINEERS

YOURSELF FOR A

with a still more up-to-date catalogue

- f !
l In relatively few years, Electrovalue has risen to a position of
- WITH . pre-eminence as mail-order {and industrial} suppliers of

semi-conductors, components, accessories, etc. There are

et reriew due April st

D ant promotion, a better job, higher This helpful guide to success should be read i 3
“,!F"-‘-’ﬁ"w (fppormniu:e“.. DS b l:mypmg\ilﬁous ‘nsinw_ wide ranges and large stocks to choose from as well as
|34 l.h_ﬁ‘l thraugh out l°{"°¢§°§, hom;atudy Send &nr t‘!’xli,u hélpl'ul ds page Fl?ilzlli.tff’gh many worthwhile advantages to enjoy when you order from
. There are no books to buy al ] now. No obligation and nobody w K
gg=nl‘;‘:‘)7'fl!-.\"’“'|9'“’0- v p? . Tt could he the best thing you ever did. Electrovalue.
Pr;. S CUT OUT THIS COUPON 8 MIN mm B CATALOGUE 8 ISSUE 2
OS)\V CHOOSE A BRAND NEW FUTURE HERE! Secomt printing now ready. revised and up-dated on prices, etc.
No 2. : 'y . 144 nayes. New itetns. Opto-electronics, Dlagrams of components,
"lf Tick ur stuts subN'Ct of IRLCr st Post Lo the uddryss bulow. 7 applications. |.C. circuits, etc. Post free 40p. including voucher for
J Maotor Mechanics Qa  lost. nog. & Techs o 40p for spending on order over £5 list value.
- C & G Motor V Mechs O Maintnce Eng. a '
I ruv, iadi & Flectronics  Gien, Auto Eng S ig i o l DISCOUNTS
l-;l;:-vt.:‘l;n?;l.:‘.ng. Cert. g Air Regn Brd. Certs. O lx:::pc:}%oslm—g- Manage-u On all Cw.0. mail orders, except for some items marked NETT.
Conibe Eng, Cort. © MAALML Din. D ment Accts. a I 5% 2 8rders list value 10% & grders list value
C &G ,Iect.‘}n"«\;«ailli g Hetau. :\i tilating & Air tien. Draughtsmp. a ¢ i B ° (TS
Flect, Install or Canditionin; o AMIED. a $
I " & G Blect. Techs. O Architectural E)raughu- Elec. Draughtsmp. a FREE POST & PACKING o
Colour TV Servicing.....0 manship & Dessgp QO — — On all CW.0. mail orders in U K. over £2 list value. If under, add 15p
(" & G Telecoms. %Fech- {..l.().B.t Gd o : GCE 58 '0° and ‘A"l handling charge.
nician's Cert. a Uarpentry & dJoinery : iacts l
€ &G Radio, TV & Elec.  Plumbing Tech. g | ,";',";'u;"hg'::up e PRICE STABILIZATION POLICY :
tronic Mech. Cert. O i 8 [l Prices are held and then reviewed over minimum periods of 3 months

) Paintg & Decs.
Ty bnﬁ c‘"""g AMS.k. ‘Mech.) o Coaching for many

ep-
Radio Amateur's Exnm g General | ‘ech. Eng. O mujor examinations 7
I To ALDERMASTON COLLEGE, Dept. TRE 15 READING RG7 4PF ' QUA%,"IVZ,Y&"';’&E&NTEENo,,,‘,, T AT

Avenve, Moorgate, London, EC2Y SEJ Tel: 01-628 2721

= NAME (Block Capitals Please) I ELECTRGV— )3 LTD

And at our London Advisory Offics, 4 Fore Street — or sub-standards merchandise.
TRE 15] l

ADDRFSS, All communications to: Section 6/3, 28, ST. JUDE'S ROAD, ENGLEFIELD
POSTCODE. ....other 8ubjects ....ccoceiniiierennenn Age.. ... GREEN, EGHAM, SURREY TW20 OHB. Telephone Egham 3603, Telex
Accredited by C.A.C.C Member ofA B.C.C 284475. Shop hours 9-5.30 daily. 9-1 pm Sats. 3

NORTHERN BRANCH: 680, Burnags Lane, Burnage, Manchester M19'
1NA. Telephone {061) 432 4945. Shop hours Daily 9 .30 pm. 9-1 pm Sats.

HOME OF BRITISH INSTITUTE OF ENGINEERING TE
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Bl-PRE-PAK

Bargains in Sem

B-P-P Packs

Originated in 1959 by managing director Bernard
Davis, his were the first semi-conductor and compo-
nent packs to be marketed in this country, and indeed,
the company's name grew out of “British Industrial

Pre-Packed Components”. Today, Bi- Pre-Pak con-
tinues to occupy a position of pre-eminence in the
supply of packs as well as a vastly extended range of
products detailed in our latest 24 page A.4-size free
catalogue. Send 10p stamped large self-addressed
envelope for your copy by ref

IT'S ALL IN OUR FREE CATALOGUE

Gomponent Packs

CP1 150 Capacitors, mixed bag of paper. slivar mica, elec~
rrolytlcs. atc. Approx quantity, counted by weight. (posl &

CP2 200 Resistors, mixed bag of different tvues, values, wat-

tages, etc. Approx. quantity, counted by weight ... ..80p
g 40 Wirewound resistors, mixed types. values and wal-

tages 60p*

CP4 12 Potentiometers, pre-sets, w/wound, carbon, etc
ered types and values

CP5 5 Earphones, single low impedance for transistor radK‘
cassettes, etc. Less plugs, for suitable plugs see PAKs CP9
and CP10
CP68 50 TO-5 mountin
board, for that pro. finish.
CP8 500 Cable clips for ‘G.P.O. 4~ dia. cable. Nylon wnF
hardened steel pin {probably tungsten} per sealed bo):_kr‘):

CP9 5 3-6mm plugs, in P/{K
CP5...
gmo 5 2.6mm sub mini in P/(K

pads, fits betwean transistor and
80,

jack, to fit by

Jack, to fit h

CP11 6 Screwdrivers, 1 x malns neon tester, 5 x grub scraw~
drivers 80p*

CP12 10 Reed relay inserts, 1~ long }” dia. These will
operate from an external magnet or coil. For magnets see
PAK CP13 80p'

€P13 10 magnets of various sizes for operating
reedsvrlmches in PAK CP12. Ideal for burglar alarms on doors
and dows, etc.

CP1440F i ts, carbons, wnth
and without switches etc. Mmed values and wattages£1.20
CP15 12 Standard crocodile clips. screw fixing, goo

quality. Op*
CP18 5 P.C. boards each containing a BF 180 UHF lif

-Semi-Gonductors

TESTED AND GUARANTEED

TP4 3 SN7490 Integrated circuits, 14 pin dual in line TTL
type. Decade counter. Get one FREE these are 60p each.i in
singles. £1.20°

All the foliowing ere at 60p sach pack
TP9* 5 SN7400 integratad circuits, 14 pin dual in line TTL
rype Quad 2-input NAND gate. Get one FREE, these are 15p

ach.
TP10 2 hghl dependant resistors. 400 ohms light. 1 megohm
dar| ia.

11 10 Transistors XB102 and XB112 equiv. to AC128,
tC.

AC156 0C81/2, 0C72. etc
TP1'2 4 BY127 Silicon rectifiers 1000 phv 1 amp. Plastic TV
rectifier.

TP13* 5 OCP71 Light sensitive lranslstors

1P14 20 OC7i1 germanium PNP audio pre-amp transistor,
black glass tE

TP15 20 0 81 germanium PNP audio output transistor,

whule %
0 0C?00/1/2/3 transistors, PNP silicon TO-5, un-
ma

e
TP17 20 1 watt zener diodes, mixed voltages, 6-8 to 43

volts.
TP'IB 20 2N3707/8/9/10 transistors, NPN silicon plastic,
unmarked

TP19 100 Diodes, mixture of germanium, gold bonded,
silicon. etc. a useful selection of many types, marked and un-

arked.
TP20 10 Mullard OC45 transistors, I.LF. amp, PNP ger-

manium.

TP23 20 BFYSO/UZ 2N696/7, 2N1613, elc NPN silicon

T0O-5 uncoded. Complementary to PAK TP2:

TP24 20 BFY64, 2N2904/5 etc, PNP silicon TO-S uncoded.
glornanuly to PAK TP23.

TP3 20 NPN silicon planar transistors, TO-18 similar to

BC108 etc. uncodad.

TP31 20 PNP sllicon planar trangistors. TO-18 simitar to

BC178 etc. uncoded.

TP32 20 2N2928 silicon plastic transistors, uncoded and

ungraded for colours.

UNTESTED PACKS - 80p EACH
Speclaily for keen bargain hunters
UTL 50 PNP germanium transistors, AF and RF. Very good
LTZ 150 Germanium diodes, miniature glass type.

UTS 40 Zener diodes, 250 mW QAZ240 range, average 50%
good.

transistor. A qood basig for building a T.V. aerial pre- amp as
various parts in
CP17 25 Electrolync Capac-lors
voltages. many useful tvpss, 'rom
Hi-Fi {post and packing 23, E
CP18 1 Light activated S(?R 50 voits 1.6 amps type L9
Ready mounted on PC board with gate resistor and leads
fitted. Full data and circuit diagrams for 14 projects, Include
slave phota flash unit, burglar alarm. etc...
19 3 Mrcro switches 1 poie change over, standard mo e|

various values ar\d
to transistor radio and

C 20 O Relays, assorted types. ex-GPO and othevsfr‘lv\;?)d

CPZf ZgO Squara inches of copper laminate P.C. board ln

approx

(1:P2_z 3 Flbreglass plain printed circuit boards, approx 26&
P

70 Rer; NOB2OAIG

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO BDF

SINGLES
i Bridge Rectifi Plastic d
PIV 50v 100v 400v
1 amp 125p° 36p° 45p°
-2 amp 36p° 46p* 66p°
4 amn 45p‘ 60p° 80p*
GOp' 90p*

-Conductors,components, modules &equipment.

POWER TRANSISTORS

Vce Watts  1c Amps Price
40P1 15 20 3 20p°
40N2 40 40 a 30pe
40P2 40 40 4 30p*
90Nt 16 45 4 25p*
90P1 15 45 4 26p*
90N2 40 90 8 36pe
90P2 40 90 8 36p*

Many other types availabla from 3 to 115 watts

Integrated Circuits: MM5314 Dual in line clock chip£3.00°

LMS 380/SL 60745 Dual in line 2w audio amp. with dala,

atc.. 76p

?galm ling IC sockets 8 pin — 14p; 14-pin — 16p*; 16-pin —
1)

Signal Generator: For MW and IF covers 550 KHz to 1-6
MHz for MW and 400 to 550 KHz for {F. Fully portable (x&p
£

Pockst Sl?nnl Injector: Fountain-pen type. Invaluable .for
finding fau

Ex G 0 6" Sidecutters: Not new, but in perfect order per

Ex-GPO 8" Long Nose Pliers: Not new, but in perfect order,
per pair p®
Mains Transformers:
MT6 6v 0 6v 100mA
MT12 12v O 12v 5OMA.......coooccie s
SST9/1 9v lamp

£1.22¢
£1.22¢
£1.87°

SST12/1 12v 1amp 2.05%
SST18/1 18v 1amp .. 2.50°
S$S8T25/2 25v 2amp 3.00°
SST30/2 30v 2amp 4.26%
SST35/4 35v 4amp 5.60°
PC EDGE CONNECTORS
i Tgpe Sizes Pitch Price
SSEC 6 way e 136" 32p
SSEC 10 way 1% 156" 60p
SSEC 12 way “ 156" 60p
SSEC 16 way 2!" 156" 76p
SSEC 18 way " .156" 86p
SSEC 22 way 33" .156° 100p
Other untested packs 60p ea.
UT10 15 power transistors, PNP germanium and NPN

sll or\, mostly TO-3 but some plastic and some marked.

15 Integrated circuits, experimenters pak. dual in line,
TO 5 E marked and unmarked, some definitely good
but old tvpes

For full ranges — See Catalogua
BOOKS
All free of VAT — Wae carry very large stocks of technical
books by Babani & Bernard Publishers, b N-wm: and
Butterworth as well as reference bookx tha Com-
mon Market in English [ Germen [Italian. AII detalled In
our catelogue.

B-P-P SECURITY CHECK POINT

- BIPRE-PAKLTD

@ Write your own name and ad-
dress clearly in block capital

2N3919 18p. 2N4416 20p
3N‘|41/MEM616 -
gﬁlzsllgacﬁ;n ransistors:
N .
855", inceee 4o | [N

@ Chack that your order is cor-
rect for description, quantity
and price.

unless

-NAME AND ADDRESS

MAKE SURE YOU GET OUR

RIGHT WHEN ORDERING
@® Cash {(cheque, money or
postal order) with your order,
please.

® Mention this journal when
ordering if you don't want to
cut out the coupon’

Also: ¥
¥ p ® Don't forget V.AT. at 256% of
?3%‘.21%'&“55' total value of order
ACs, otherwise stated.

l AC,
ZENER DIQD 3
2?10 ELECTRONICS TERMS OF BUSINESS:

tc.

EXCITING NEW
STIRLING SOUND
AUDIO MODULES

SEE P. 397 OF r

FEB.ISSUE I Please send . ..
for which 1 enclose. ... ...............
NEME, oo 5 et os e e
Address .......coiieenn

TELEPHONE: SOUTHEND (0702) 46344,

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED
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VAT at 25% must be added to total value of order except for items marked *
or (8%), when VAT is to be added at 8%. No VAT on overseas orders. POST &
PACKING add 25p for UK orders unless marked otherwise. Minimum mail
order acceptable — £1, Oversaas orders, add £1 for postage. Any difference
will be credited or charged. PRICES subject to alteration, without notice.
AVAILABILITY: All items avallable at time of golng to press when every ef-
fort is made to ensure correctness of information.

h-------- I N N N

N DN S P G NN BN BN SN NN SN N
To BI-PRE-PAK, 224-226 WEST RD.. WESTCLIFF-ON-SEA, ESSEX

”~ coo.inc. VAT

'—_-J

REC. 3A

.l
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Soldering ?

You should be — with the LITESOLD
CONQUEROR

A superbly handling lightweight iron,
fully insulated and earthed for safety.
Bits are interchangeable, non-seize, and
are available in 16 different shapes and
sizes, from 1/16" up to 1/4"", in

copper and long:-life types. (Standard
fitting, 1/8" copper single chisel shape).
Covers a range of work often needing
several different irons.

A special spring stand gives safe, easy
location of the iron and spare bits. The
heavy heat-resistant base is complete
with non-slip pads and bit cleaning
sponge.

Send cheque/PO direct, or ask for leaflet.

—
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THE MODERN BOOK CO
NEW EDITION

THE RADIO AMATEUR'S HANDBOOK 1976

by A.R.R.L.

FOUNDATIONS OF WIRELESS & ELECTRONICS

by M. G. Scroggie PRICE: £4.25
BEGINNER'S GUIDE TO TRANSISTORS

by J. A. Reddihough PRICE: £2.15
UNDERSTANDING SOLID-STATE ELECTRONICS

by Texas inst. PRICE: £1.45
SEMICONDUCTOR CIRCUIT ELEMENTS

by T. D. Towers PRICE: £5.80
T.V. ENGINEER'S POCKET BOOK
by P. J. McGoldrick PRICE: £3.00

RADIO VALVE .& SEMI CONDUCTOR DATA

by A. M. Ball — New Edition PRICE: £2,50
BEGINNER'S GUIDE TO RADIO

by G. J. King PRICE: £1.80
PRINCIPLES OF PAL COLOUR T.V. &

RELATED SYSTEMS

by H. V. Sims PRICE: £1.80
HANDBOOK FOR RADIO OPERATORS

by H.M.S.0. PRICE: £1.25

110 SEMICONDUCTOR PROJECTS FOR THE
HOME CONSTRUCTOR

by R. M. Marston PRICE: £2.60
INTRODUCING ELECTRONICS SYSTEMS \
by I. R. Sinclair PRICE: £1.70

Price £4.85 ’

TRANSISTORIZED RADIO CONTROL FOR MODELS
by D. W. Aldridge PRICE: £2.80
PRINCIPLES OF TRANSISTOR CIRCUITS

by S. W. Amos PRICE: £3.65
TRANSISTOR ELECTRONIC ORGANS FOR

THE AMATEUR

by A. Douglas PRICE: £4.70
99 WAYS TO USE YOUR OSCILLOSCOPE

by A. C. W. Saunders PRICE: £1.70
INTRODUCING AMATEUR ELECTRONICS

by I. R. Sinclair : PRICE: £1.45
RAPID SERVICING OF TRANSISTOR EQUIPMENT
by G. J. King PRICE: £2.10
ELECTRONICS SELF-TAUGHT WITH EXPERIMENTS
& PROJECTS

by J. Ashe A PRICE: £2.15
BASIC THEORY &'APPLICATION OF TRANSISTORS
by Dover PRICE: £2.00
A GUIDE TO AMATEUR RADIO

by P. Hawker PRICE: £1.10
R.S.G.B. AMATEUR RADIO CALL BOOK 1976 Ed.
by R.S.G.B. PRICE: £1.45

WORKING WITH THE OSCILLOSCOPE

by A. C. W. Saunglers PRICE: £1.80

ALL PRICES INCLUDE POSTAGE
We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2 INP

Telephone 071-723 4185

Conqueror Iron Only
Iron & Spring Stand
Iron, Stand & set of
4 spare copper bits
(Prices include 8% VAT
and p. & p.)

LIGHT SOLDERING DEVELOPMENTS LTD

97-99, Gloucester Road, Croydon, CRO 2DN. 01—689 0574

RADIO & ELECTRONICS CONSTRUCTOR

£3.35
£5.66

£7.30




electronics. 'radié“ﬁmat ur.

_ Step by step, we take you through Learn how ‘to become aradioo
~all the fundamentals of electronics amateur in contact with the v@hole@ o
< Rl * and show you how easily thesub- world, We give skulle&preparatuon g
~ © jectcanbe mastered usingour . :f°" the G.P. o liwence, .o 1

=
e
-

umque Lerna-Klt course.
e S
il

(1) Build an oscdloscope
{| (2) Read, draw and understand
 circuit diagrams, ‘
(3)' Carry out over 40 expen-
“ments on basic electronic
circuits and see how

e
S
G
S
e

Brochure, without obligation to: l
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL., Dept REX 36 1
P.O. Box 1586, Jersey, Channel Islands. 1
NAME |
ADDRESS Block caps-please |

NEW STYLE SELF-BINDER

for
“ : . The “CORDEX" Patent Self-Binding
Radio & Electronics Case will keep your issues in mint

Constructor" 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 PERMANENT
PRICE 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

including V.A.T. springs, as a safety check
grveast device is fitted to each.
P.& P.25p

Available only from:—

Data Publications Ltd. 57 Maida Vale London W9 ISN
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Sometimes | order my bits and pieces from Home Radio
Components by post, but often | pop in to their Mitcham
shop and buy over the counter. Over the years |'ve got quite
pally with their Managing Director {nice bloke he is too) and
the other day we got chatting about the mechanics of
producing their catalogue. | was amazed at the amount of
work that has gone into it. In fact, you could say that it has
taken 20 years to produce, because the present 240-page
edition de luxe has gradually evolved from the duplicated ef-
fort they turned out in 1956.

The Managing Director says that all through the years he
has worked "up to a standard; not down to a price” in
producing the catalogue. That principle is evident in every
aspect of the catalogue — the illustrations, the indexing, the
layout, the method of listing, the guality of printing and so
on. It’s not surprising that today it is in use all round the
world, and is recognised as the finest components catalogue
money can buy. Talking of money, the catalogue costs
£1.30 (85p plus 45p post and packaging) but every copy
contains 14 vouchers, each- worth 5p against orders, so
there’s 70p you soon get back. So the catalogue is quite in-
expensive after alll And when you consider the time, care
and effort that has gone into it to make it the superb produc-

Today’s finest Components
Catalogue 85p plus 45D rickine
I

POST THIS GOUPON

withcheque or PO.for £1-30

The price of £1.30 applies only to customers in the
UK and to BFPO Addresses.

——" e e S—

I Please write your Name and Address in block capitals

| vame

tion it is, it's almost a give-away! Talking of ‘give-aways’
Home Radio Components do literally give you a new up-
dated catalogue free when you have been a credit account
customer for one year. Full details about the many advan-
tages of having a credit account are given in the catalogue.
Just fill in the coupon below and send it with your cheque or
postal order for £1.30. You won't regret it. | can assure you
of that because the Managing Director told me that as far as
he knew not one of the thousands of electronic enthusiasts
who had invested in their catalogue had regretted it. Their
only regret was that they didn’t know about it sooner!

— e e e e e e S T, it

HOME RADIO (Components) LTD., Dept. RC
234-240 London Road, Mitcham, Surrey CR4 3HD

Regd. No. 912966. London

L—-‘————m—-‘_——_-_——J
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HOME RADIO (Components) LTD. Dept. RC, 234-240 London Road, Mitcham, CR4 3HD. Phone: 01-648 8422
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LOW

COST

WOBBULATOR

by P. R. Arthur

A very simple and inexpensive design which is primarily in-
tended for the investigation of the r.f. and i.f. passbands of a.m.

receivers.

Its fundamental output may be tuned in on the

medium wave band and the second harmonic on a short wave .
band.

Most electronics enthusiasts would probably con-
sider a wobbulator to be something of a luxury and,
admittedly, a comprehensive instrument is rather ex-
pensive. However, a basic wobbulator may be built for
a very modest monetary outlay, and can prove to be
very useful for anyone who has an oscilloscope and is
involved in the building and alignment of receivers.

This article describes a simple wobbulator which

will enable any oscilloscope having a timebase output

to display the passband of medium wave and some
short wave receivers. Not all oscilloscopes have the
requisite timebase output facility but the wobbulator
can still be employed with such oscilloscopes if an ex-

Front view of the completed wobbulator uriit
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ternal timebase generator is employed. Details of a
suitable generator which, like the wobbulator, is an

.inexpensive design, will be given in next month’s

issue.

WOBBULATOR FUNCTION

The function of a wobbulator is to trace the pass-
band of a receiver on an oscilloscope screen. This can
be extremely helpful when testing and aligning com-
plex i.f. filters, and can even be useful when aligning
an ordinary medium wave broadcast superhet
receiver. Here the i.f. transformers would normally be
set up to the same frequency, resulting in a com-
paratively narrow and peaked response.

Improved audio quality can be achieved by slightly
detuning one or more of the i.f. transformer coils, giv-
ing a slightly broader response towards the centre ol
the passband but without significantly increasing the
overall bandwidth. This process can be very quickly
and accurately carried out with the aid of an os-
cilloscope and wobbulator, but without these it
becomes a matter of guesswork.

Fig. 1 illustrates the way in which a wobbulator
functions. The timebase output of the cscilloscope is:
used to control a voltage controlled oscillator (v.c.o.)
operating about the centre of the receiver’s reception
frequency. As the timebase signal sweeps the spot
across the face of the oscilloscope tube, it also sweeps
the v.c.o. frequency across the receiver’s passband.
The output of the v.c.o. is loosely coupled to the input
of the receiver. The Y input of the oscilloscope is con-
nected to the output of the receiver detector, and so
the vertical deflection of the spot at any instant is
proportional to the gain of the receiver at the par-
ticular frequency of the v.c.o. to which igcorresponds.

As the spot is swept across the face of the tube it
thus traces out the i.f. passband of the receiver,
always providing of course that the basic v.c.o. fre-
quency and level of sweep are correct.

RADIO & ELECTRONICS CONSTRUCTOR
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Detector
output
(mV)

Frequency or sweep voltage
- -

Fig. 1. lllustrating how a wobbulator and os-
cilloscope may display the response curve of a
tuned amplifier

THE CIRCUIT

The circuit diagram of the wobbulator appears in
Fig. 2. As we have already seen, a wobbulator basical-
ly consists of a radio frequency v.c.o.

A simple feedback oscillator using TR1 as a com-
mon emitter amplifier forms the basis of the unit. L2
is the collector load for TR1 and L1 provides positive
feedback to the transistor base via C2, which is a d.c.
blocking capacitor. VC1 permits some variation in the
operating frequency of the unit, and R1 is the base
bias resistor.

The timebase input is coupled to VR1 by way of the
input socket and C4. A controlled amount of the input
1s then fed by way of R2 to a pair of parallel connected
variable capacitance diodes. As the timebase signal

COMPONENTS

Resistors

R1 560kQ 1 watt 5%

R2 100k Q 1 watt 5%

VR1 470k Q potentiometer, linear
Capacitors

C1 0.1pF plastic foil, type C280 (Mullard)
C2 470pF ceramic or silvered mica

C3 680pF polystyrene or silvered mica

C4 0.47uF plastic foil, type C280 (Mullard)
VC1 100pF variable (see text)

Inductor
L1, 2 Miniature Transistor Tuning
Coil, ¥Yellow,
Range 2T (Denco)

Semiconductors
TR1 BC108
D1 BA102
D2 BA102

Switch
S1 s.p.s.t., toggle

Sockets
B9A valveholder
2-off coaxial sockets, flush mounting

Miscellaneous
9 volt battery type PP3 (Ever Ready)
Battery connector
Aluminium box type AB13, 6 x 4 x 2in.
2-off control knobs
Plain Veroboard, 0.1in. matrix
20 s.w.g. aluminium
4-off small rubber feet

Si
- l +9Vv
Ry iE C T 26
5
L2
L|§ -
Timebase
57 i input
1 9
- C
T E Output
Ca
® | ~f
™R ! ! VR,
BCIO8
BC108
Lead-outs

Fig. 2. The circuit of the low cost wobbulator. Despite its simplicity it offers a very useful frequency

sweeap
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voltage increases, the reverse bias across the diodes
rises and their depletion layer becomes larger. The
depletion layer of a diode forms the dielectric for the
capacitanee it possesses so that, as the timebase signal
voltage increases the diode capacitance reduces.

The two diodes are coupled via C3 to VC1 and L2,
and their reducing capacit. nce causes a correspon-
ding increase in the frequency of the oscillator. Two
diodes are needed to provide an adequate capacitance
swing.

VR1 controls the sweep level, and S1.is the on-off
switch,

Ideally, there should be a linear relationship
between frequency change and sweep voltage but this
is not realised with the present simple arrangement,
resulting in some distortion of the trace in this respect.
Another factor when comparing the unit with more
complex instruments is that it is not equipped with a
calibrator to enable the graticule of the oscilloscope to
be directly related to frequency. However, for a very
small initial outlay the unit described here provides a
reasonably accurate picture of a receiver’s passband,
and it has proved to be a very useful alignment aid in
the author’s workshop.

The components are mounted on the rear of the
front panel. VR1 is behind the component panel

THE CASE

The prototype is housed in an aluminium box type
ABI13. which measures 6 bv 4 by 2 in. The lid is
employed as the front panel and, in the author’s unit.
was modified by having the flanges on the two long
sides cut off. This modification is not reaily necessa ry,
however, and other units may employ the lid in its
original form. Four small cabinet feet are secured to
‘the bottom 6 by 2in. side of the box.

Drilling details for the front(ganel‘are given in Fig:
3. A single hole is shown for VC1, but if this is of the
Jackson ‘00" or ‘01" type it will also require three 4BA
clear holes for short mounting bolts which pass into
4BA tapped holes in its front plate. Spacing washers
are required on the bolts between the panel and the
capacitor, and the bolt ends must not pass the inside
surface of the capacitor front plate or they may
damage its vanes. The value required in VC1 should
be around 100pF, and the author employed the 176pF
section of a Jackson type ‘00’ 2-gang 208 + 176pF
capacitor which was to hand at the time of construc-
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- - 6 -
' !
138" o
! e Dia ;'o_suit
/8dia switch Yyl
/8 dia s
DpoY : . [ -
R i R
! V?I S| VCI
- Y"dia 4 §BA clear |
i e e »\oOo
78" T/8 input Output
1 :
g - 1YE, - R & O

Fig. 3. Drilling details Yor the front panel

tion. If a variable capacitor is to be obtained
specifically for the project, a Jackson 100pF type
C804 component would be a good choice, and this re-
quires only a single bush-mounting hole.

The coil fits into a B9A valveholder, and the latter
is mounted on the bracket shown in Fig. 4. The
bracket is affixed to the rear of the front panel in the
position shown in the accompanying photographs.
The author secured the bracket in place with an epoxy
adhesive but it can alternatively be mounted by
means of two 6BA bolts and nuts, for which the re-
quisite holes will need to be drilled.

The coil is fitted with an adjustable dust core, but

~ this is not required and is removed. The coil has a se-
-cond coupling winding, not used in the present circuit,

which connects to its pins 8 and . This winding is not
shuwn in Fig: 1 and no connections are made to its two
pins,

6BA clear —————__

=

T b ) N A e

~ o I
Ty 90%bend

Material: 20 swq aluminium

Fig. 4. The coil fits into a B9A valveholder
mounted on the bracket shown here
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COMPONENT PANEL ,

All the small compenents with the exception of C4
are wired up on a small plain perforated s.r.b.p. board
having a matrix of 0.1in. This has 22 by 18 holes and
the layout and underside wiring are shown in Fig. 5.
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Fig. 5. Layout and wiring of the components on
the perforated panel

Short insulated heavy gauge wires are used to con-
nect the board to S1, the output socket and the slider
of VR1. The board is positioned behind VR1 with C1
at top right as viewed from the rear of the front panel.
As it is quite light, the three thick wires provide it with
a perfectly adequate mounting. The bhoard is fitted in
place after connections have Eeen made to the track
tags of VR1.

Thinner wires pass from the board to pin 7 of the
coil holder and to chassis. The chassis connection is
given by a solder tag under one of the mounting nuts for
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the output socket. Also connected to this tag are the
negative battery lead and the earthy end of VR1
track. The frame of VC1 is earthed to chassis via its
mounting, and a lead travels from its moving vane tag

_to pin 5 of the coil. The output socket tag connects to

the fixed vane tag of VC1 and then carries on to pin 1
of the coil. Pin 6 of the coil is connected to the same
tag of S1 as is the thick wire from the board. The
positive battery lead connects to the other tag of S1.
C4 connects between the input socket and the remain-
ing track tag of VRI1.

Oscillogram obtained with a double beam os-
cilloscope. The lower trace shows an if.
amplifier response obtained with the aid of the
wbbbulator. The upper trace is the output
sweep of the timebase generator which will be
described in next month’s issue

The battery fits beneath VC1 and should be
positioned so that it is firmly held lengthwise between
the tront and rear of the case when the panel is screw-
ed into position.

Should it be found when the unit has been com-
pleted that TR1 does not oscillate, the effect of
transposing the connections to pins 5 and 7 of the coil
should be tried. The winding to which these pins con-
nect is an inter-stage coupling winding which is not
normally intended for oscillator feedback, and it may
be connected to its pins with the alternate phase in
some coils. The current consumption from the 9 volt
battery will vary with different transistors, and is
typically 4.5mA.

USING THE UNIT

If the oscilloscope has a timebase output which
provides a positive-going sweep voltage with an
amplitude of 4 volts peak-to-peak or more, this output
is coupled to the input of the wobbulator. Should
there be no timebase output, the separate timebase
generator to be described next month will be needed.
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Some oscilloscopes incorporating valves have quite
hi%h timebase output voltages, these often being 50
volts peak-to-peak or more. If the wobbulator is;
employed with such an oscilloscope, VR1 must always
be kept turned well back to avoid possible damage to
the two variable capacitance diodes. These have a
maximum reverse voltage rating of*20 volts. In cases
where the wobbulator will always be employed with a
particular oscilloscope having a high timebase output
voltage a fixed resistor of appropriate value may be
inserted in series between C4 and VR1 to ensure that
the latter cannot be accidentally set to apply too high
a voltage to the diodes.

It is normally quite a simple matter to connect the
Y input of the oscilloscope to the receiver detector
load, as this is usually the volume control. It is
therefore merely necessary to connect the oscilloscope
input across the receiver volume control.

A fairly low timebase frequency must be used or the
set-up will not function satisfactorily. A frequency of
25 to 100Hz should be satisfactory. There should not
be a tight coupling between the wobbulator and the
receiver input as this can cause a.g.c. action in the
receiver to give a flat top to what should be a rounded
trace. The wobbulator output is high, at about 1 volt
peak-to-peak. It is also at a_high impedance since it
connects directly to the oscillator tuned winding. The
self-capacitance of a screened cable connected to the
output socket is added to the capacitance.tuning the

Looking at the rear of the front panel from its
right hand end

i

G i

=
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-
=
2
G
o
s
i
-
-
-~

Another view of the parts behind the front pan-
el. The component panel is held in place by the
three stout leads which connect to it

winding; however, the self-capacitance of the 1 to 2ft.
of coaxial cable which will normally be used will not
cause any difficulties here. A very loose coupling to
the receiver, given by positioning an unscreened sec-
tion of the output lead near the receiver aerial input
circuit should in many cases be sufficient. .
" The basic operating frequency of the wobbulator is
about 1.4MHz, but this can be reduced somewhat by
adjusting VC1. It is essential that the wobbulator be
tunable, as it must be set to a part of the band that is
free from stations. If a signal from a station is present
inside the wobbulator sweep it will beat with the wob--
bulator output and modulate the trace. VC1 and the
receiver tuning control are adjusted to produce a trace
which is properly centred on the screen.

VR1 controls the level of sweep, and is normally
adjusted so that the curved part of the trace virtuall{
fills the screen from side to side. The oscilloscope
gain is adjusted for a trace of suitable height. By ad-
vancing VR1 a little and adjusting VC1 it is possible:
to effectively magnify any part of the trace so that it
can be examined in detail. Taking VC1 on either side
of the setting which gives a central trace will also show
up any spurious i.f. responses that may be present;
these frequently occur when crystal or ceramic
devices are usedy in the receiver i.f. stages.

The second harmonic of the wobbulator output
gives a range of about 2 to 3 MHz, and this can be
used to display the passband of short wave receivers
which cover these frequencies. Apart from the fact
that the second harmonic is being employed the set-
up is essentially the same as with a medium wave
receiver. E

L e B Bt e R SR
BACK NUMBERS

For the benefit of new readers we would draw attention to our back number service.

Wae retain past Issues for-a period of two years and we can, occasionally, supply copies more than two
years old. The cost Is the cover price stated on the issue, plus 11p postage.

Before undertaking any constructional project described in a back issue, it must be borne in mind that
components readily available at the time of publication may no longer be so.

We regret that we are unable to supply photo copies of articles where an issue is not available.
Libraries and members of local radio clubs can often be very helpful where an issue is not available for
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SUGGESTED CIRCUIT
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Capacitdr
combination lock

By G. A. French

Combination locks which operate by
electronic rather than mechanical
processes offer an interesting field for
design work. One possible method of
making up such locks consists of
providing a series of rotary-switches
which have to be adjusted to a precise
combination of settings before the lock
will open. Another way of presenting
the combination is to make available a
number of press-buttons arranged in a
random pattern which have to be
pushed in a certain order and manner
to make the lock open. This is the
method employed in the lock to be
described in the present article. An at-
tractive feature of the circuit is that it
can accommodate any number of dis-
abling buttons which, if pressed, bring
the circuit back to the starting condi-
tion. The circuit is also sufficiently
versatile to incorporate variations in
operating routines. As with all locks of
this natuie, an energising current is
fed to a solenoid which operates a
mechanical release latch when the
combination has been correctly follow-
ed through.

BASIC CIRCUIT

The basic circuit of the combination
lock is given in Fig. 1. In this diagram
there are a number of press-buttons in
addition to a standard on-off switch,
all of which are mounted on a panel on
the surface of the door or lid which is
protected by the lock. The switch is in-
cluded to ensure that there is no
current flow at all from the 9 volt
supply when it is opened. If the switch
is closed and no buttons are pressed
the current drain from the supply con-
sists of a few microamps leakage
current in the thyristor, TH1, which 1s
in the non-conductive state.

The on-off switch is S1, and this has
to be closed before any attempt can be
made at opening the lock. The next
operation consists of pushing S2, and
this press-button has to be closed for a
sufficiently long time to enable the
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electrolytic capacitor Cl1 to charge up
to a voltage of around 6 volts or more.
The time during which S2 must be
maintained closed depends upon the
value chosen for R1 and can range
from around a second with R1 at
10kQ to more than a hundred
seconds with R1 at 1MQ.

After S2 has been held depressed for
the requisite time period the lock may
be opened by pressing S3. This allows
a pulse of current to flow from the
charged capacitor via zener diode D1
and R2 to the gate of the thyristor
which,- in consequence, becomes con-
ductive and a?lows an energising
current to flow in the coil of the relay.
The relay contacts close and the
solenoid operates.

Thus, only two press-buttons have

to be operated to open the lock

Relay
contacts

P

(although, as we shall see shortly,
further press-buttons can be brought
into this opening sequence). First, S2
has to be pressed for a period of time,
after which S3 is pressed. There are,
however, many hazards for the would-
be lock opener who is unaware of the
simple sequence required. These are
provided by the press-buttons S4 and
S5 proceeding to Sn. If any of these but-
tons shpuld happen to be pressed the
electrolytic capacitor will be im-
mediately discharged and any advan-
tage obtained by initially pressing S2
will be completely lost. If more than
one button is pressed in addition to S2
during the charging period the
capacitor will either remain in the dis-
charged stite or will attain a voltage -
which is too low to fire the thyristor.
‘This second circumstance is given if S3

L——-f-P To solenoid
circuit

Relay
coil

§ b
ral_ 1 &, 20,

0 470
0_4‘_an_‘ ¥ H

GAC CRsI/OS

e
w
A
YYYV

R|-Rg4 /4 watt 5%

CRSI/O5
Lead-outs

A

Fig. 1. The basic circuit of the capacitor combination lock
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and S2 are both pressed together
before the capacitor has charged to the
trigger level. What happens then is
that a potential divider is set up con-
sisting of R1, the zener diode, R2 and
R3. The voltage across the capacitor
cannot increase above the level dic-
tated by this potential divider. At the
same time the voltage across R3 is too
low to allow the thyristor to be
triggered and become conductive. The
capacitor will also become partly dis-
charged if S2 is opened before 1t has
reacl%ed the 6 volt charge level and S3
is then pressed.

As may be seen, the lock cannot be
readily opened by anybody who does
not know its principle of functioning. Of

articular value here is the fact that

1 can be given a value which makes it
necessary for S2 to be pressed for what
is relatively a considerably long
period.

There can be any number of press-
buttons in the series from S4 to Sn; all
of these being connected in parallel.
The greater the number of press-
buttons here the lower becomes the
chance of the lock combination being
broken.

CIRCUIT DETAILS

'Turning to more detailed aspects of
the circuit, some of the components
may next be discussed.

}{esistot R4 is included to provide
current limiting. If it were omitted and
the press-buttons in the S4 to Sn se-
%uence were connected directly across

1 there could be excessive discharge
current surges from the capacitor
together witg sparking at the press-
button contacts.

Resistor R3 is included in the gate
circuit of TH1 to provide the potential
- divider effect just mentioned. If this
resistor were omitted the thyristor
could be fired by lower potentials
across C1. Zener diode D1 contributes
to the voltage delay in the firing of the
thyristor, since the zener voltage
appears across it when S3 is pressed
and C1 is charged. Any small 3.9 volt
zener diode with a dissipation rating
from 250mW to 400mW may be
employed here.

he thyristor specified for THI is
listed in different catalogues as
CRS1/05 and CRS1/05AF. Both type
numbers apply to the same compo-
nent. The author checked several
thyristors in the circuit and these all
fired when the voltage across C1 was of
the order of 6 volts. There is, however,
a slight risk that spread in triggering
sensitivity may necessitate that a
widely different voltage be present
across C1 for the thyristor to be turned
on when S3 is pressed, and this fact
could upset circuit operaton.
Constructors who wish to check this
point may do so by applying varying
voltages to the cathode of D1 with S3
left open. If a power supply with a con-
tinuously variable voltage output is
available this may be coupled to the
circuit in the manner shown in Fig.
2(a). The power supply voltage is slow-
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Fig. 2(a). Finding the voltage required at D1 cathode for the
‘thyristor to be triggered
{b). An alternative method of finding the voltage i a variable
voltage supply is not available

ly increased from a low value until the
thyristor triggers, whereupon the ap-
propriate voltage is indicated by the
meter. Alternatively, check volbéages
may be obtained from a battery and
several 1.5 volt cells, as in Fig. 2(b). If
the thyristor triggers at the 6 volt or at
the 7.5 volt leve%, and not at the 4.5
volt level, then all is well.

If it is found that the voltage re-
quired at D1 cathode for triggering is
excessively high the value of R3 should
be increased accordingly. If the
voltage is excessively low the value of
R3 may be decreased. Judging from
the writer’s experience, however, it is
very probable that there will be no
necessity to alter the value of this
resistor.

The length of time needed for C1 to
charge via R1 to around 6 volts is close
to the time constant of these two com-
ponents. Time constant defines the
time needed for the voltage across a
capacitor charging via a series resistor
to reach 63% of the applied voltage
and, in seconds, is equal to the product
of the capacitance in microfarads and
the resistance in megohms. The time
constant for 100uF and 10kQis 1 se-
cond whilst that for 100xF and 1MQ is
100 seconds. In the present circuit, it
will in most instances be necessary to
press S2 for a period somewhat longer
than the time constant because the

required voltage across Cl is a little
higher than 63% of 9 volts and
because, due to tolerances, the actual
valué of an electrolytic capacitor is on
average higher than its nominal figure.
Also, when R1 has a value above some
200k or so leakage current in the
capacitor becomes significant, with the
result that a gropottion of the current
flowing in the resistor is capacitor
leakage current whilst the remainder
is charging current. This last effect will
further lengthen the period required
for C1 to charge up to the requisite
voltage. The capacitor employed must
be a modern component in good condi-
tion.

When initially checking out the cir-
cuit it is hel fu¥to fit a 10kQ resistor
for R1.-as there are then no undue
delays in testing circuit operation. R1
may later be replaced by any value up
to IMQto give whatever time delay 1s
required. As has just been discussed,
the resistance required in practice will
be somewhat lower than the calculated
time constant value.

After TH1 has fired it will only re-
main conductive if an adequate
holding current flows through it from
its anode to its cathode. In general, this
holding current should be 10mA or
more whereupon, allowing for a small
voltage drop in the conducting
thyristor, the resistance of the relay
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Fig. 3(a). Opening the lock is made more. difficult if S1 is made a

press-button

(b). Additional press-buttons may alternatively be added in series
with 83
{c). Another variation, in which additional press-buttons are con--
nected in series with $2
(d). With this circuit the lock is disabled if the three press-buttons
are not pushed in the correct order

coil should not be greater than 800
Minimum relay coil resistance is
mainly dictated by the current which
is drawn from the 9 volt supply when
the relay. energises and should
preferably be of the order of 200Q. In
the prototype circuit the author
employed a ‘Miniature Open P.C.
Relay’ with a 410Q coil, which is
available from Doram Electronics.
The relay coil could be replaced by the
lock solenoid coil if the latter has a suf-
ficiently high resistance. Diode D2
prevents the appearance of back-e.m.f.
voltages across the relay (or solenoid)
coil when the supply is turned off.

VARIATIONS

A number of alteratons to the basic
circuit of Fig. 1 can be effected to
make the lock more difficult to open.

A simple variation consists of
replacing S1 with a press-button, as in
Fig 3(a). With the circuit amended in
this manner S1 has to be pressed con-
tinually whilst S2 and then S3 are
operated.

An alternative scheme consists of in-
serting one or more press-buttons in
series with 83. In Fig. 3(b) two more
press-buttons are so connected. After
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82 has been pressed for a sufficiently
long time all the three buttons shown
in the diagram have to be pressed
simultaneously to trigger the thyristor.
The same idea can be used in the S2
circuit by having one or more ad-
ditional press-buttons in series with it,
as in Fig. 3(c). All ‘the push-buttons
have to be pressed continually if the
capacitor is to charge.

A further variation on the scheme in
Fig. 3(b) is possible if the press-
buttons have a double-throw switching
action, and this is illustrated in Fig.
3(d). In this diagram S3 connects to
the capacitor via R4 to obtain dis-
charge current limiting. After the
capacitor has charged, both the ad-
ditional press-buttons in Fig. 3(d) have
to be pressed before S3 is pressed. If
this is not done, pressing S3 causes the
qi;apacitor to be discharged immediate-

y.

Lock solencids may be obtained
from various sources or may be home-
constructed. Two miniature solenoids
are listed by Henry’s Radio, one hav-
ing a coil resistance of 55Q and
operating at 15 to 28 volts and the
other having a coil resistance of 150
and operating at 4.5 to 9 volts. i
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Picture above shows typical plane using the
Simprop remote control system powered by
General Electric nickel-cadmium batteries.
Below, the various elements of the RC system.
In the centre: the portable ground unit. Left:
the servos. Centre bottom: the receiver and the
Simprop power pack using GE Power-Up 15
batteries

Model Planes

Radio controlled model plane flying has become an
increasingly popular pastime in this decade.

The choice of the optimal battery to power the
equipment is crucial. During the entire flight period,
sufficient power must be available for the RC
receiver, servo units and motor in the air, and for the
control panel on the ground. A sudden drop in power
could mean the total loss of a generally expensive
“toy”, usually assembled after months of painstaking
efforts. After 'extensive tests, one of the leading
manufacturers of model planes and RC systems, Sim-
prop (Electronics), chose General Electric nickel-
cadmium rechargeable batteries for their equipment.

GE batteries feature a longer than usual life span:
as many as 1,000 discharge/charge cycles and a ser-.
vice life of up to 50,000 hours are possible. GE
“Power-Up” batteries can be recharged in as little as
15 minutes. This is particularly valuable for model
planes whose electrically powered motor draws sub-
stantially on the battery; with a 1,000 mA (19V)
battery, expected flight time may reach 40 minutes,
depending oa propeller diameter, pitch and speed.
After a short charging lapse, the plane can be in the
air again.

According to Mr. Bosch, General Manager of Sim-
Erop Electronics, ‘‘the Simprop systems would never

ave been conceivable without General Electric’s ad-
vanced technology in batteries, partly arising from
space programmes. Investment in nickel-cadmium
batteries,” he added, “pays off in ruggedness, longer
service life and higher power. The batteries have
offered sportsmen substantial savings on operating
costs and have made hobby flying more challenging.”

A.C. Mains Connector-Filter

Roxburgh Electronics Limited announce the
availability of a new combined a.c. mains connector
and interference filter.

The SDP range of mains connector-filters combine,
in a single panel-mounted assembly, a 3-pole connec-
tor and an a.c. mains interference filter. All the filter-
ing components are enclosed in the integral steel case,
which provides full electromagnetic screening, and
the units are supplied with electroplated copper solder

tags.

Three different versions of the SDP are available.
These are rated at 1 amp, 3 amps and 5 amps at 250
volts r.m.s., and conform fully with existing and
proposed U.K. and Continental specifications for a.c.
mains filter urits.

_Typical applications include the protection of
digital equipment from the effects of transient in-
terference on their a.c. mains supplies, and the
prevention of damage to semiconductor circuits by
high energy voltage transients. They can also be used
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to prevent excessive interference due to electro-
mechanical systems, relays, etc., being fed back into
the a.c. mains power supply.

The address of the manufacturer is Roxburgh Elec-
tronics Limited, 22 Winchelsea Road, Rye, Sussex.

The Roxburgh Electronics combined a.c. mains

connector and interference filter. This protects

supplied equipment from transient interferance
on the a.c. mains supply.
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1976 ‘Scotch’ Wildlife Sound Recording Contest

Prizes worth more than £1,000 are to be awarded in
the 1976 ‘Scotch’ Wildlife Sound Recording Contest.

Top award for the overall winner of the contest,
which is open only to British amateur tape recordists,
is\a Sennheiser MKH 815T transistorised condenser
gun microphone, together with power pack and
accessories, donated by Hayden Laboratories. New to
the competition are special awards for cassette recor-
dings and stereo entries: a Wollensak 4766E hi-fi
cassette deck with Dolby hoise reduction circuitry
(recommended price £288) goes to the entrant submit-
ting the best entry made on a cassette machine, and a
pair of Monitor MA5 Series II speakers will go to the
recordist entering the best stereophonic recording.

In addition, a Grampian parabolic reflector with
DP6 microphone, and a pair of Rotel stereo
headphones will be awarded for the most original
recording, and specially commissioned watercolours
featuring the subjects of their recordings will go to the
six class winners.

Subject categories are: birds, mammals and insects,
and outdoor habitat. Scotch Classic recording tape or
cassettes will be bonus prizes for all winners and
runners-up, and all entrants will be invited to the
prizegiving luncheon in London.

There is no entry fee, and copies of the rules and en-

try forms — together with hints on wildlife recording .

Pictured above are some of the prizes for 3M’s
‘Scotch’ Wildlife Sound Recording Contest

by lecturer, author and international recording con-
test winner Richard Margoschis — are available from
Bill Bowles, Public Relations Executive, 3M United
Kingdom Ltd., 380 Harrow Road, London W9 2HU.
Closing date for receipt of entries is March 31, 1976.

Laskys claim first
solar energy watch

Laskys, Europe’s largest hi-fi retailer, have
specially imported what is believed to be the
world’s first digital watch, incorporating a
wrist-based calculator and powered by solar
energy.

It is called the Uranus Time Computer and
represents ‘“the State of the Art” in digital in-
tegrated circuit technology. This was first
demonstrated in England recently on the BBC
TV’s “Tomorrow’s World” programme.

The watch function displays on command,
hours, minutes, day of the month and seconds.

The calculator is a four-function, +, x, +, —,

machine with an 8-digit display full floating

decimal and automatic stand.

The Time Computer contains a solar cell
which draws its power from sunlight, daylight
or artificial light. The batteries, therefore,
never need replacing.

The heart of the Time Computer is a tiny en-
capsulated “chip” of silicone containing many
thousands of transistors and other active elec-
tronic devices.

The Uranus Time Computer is on special dis-
play at 481 Oxford Street, Laskys’ major store.

It is available to special order for £295 in-
cluding VAT.
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The ‘Drachma’ S.W.
and V.H.F. Portable

The author of this article, which appeared in the
last December and January issues, has advised us of
several points arising from experience with the
receiver. Should VR1 become noisy when adjusted,
C8 may be increased to 80uF 10 V. Wkg. If hand
capacitance effects appear on parts of the short wave
bands, they can be cleared by connecting a 3ft. length
of flex to the negative suppf; rail. This hangs down
below the receiver and forms a counterpoise earth.
Also, VC1 may be employed, if desired, as a Vernier
reaction control.

“Don’t worry Sergeant — with the aid of this new issue
wireless set I'll get help through in next to no timel”
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160-80 METRE BAND

€

by

A. P. Roberts

In this novel receiver design signal pick-up is achieved by a combination
of telescopic and ferrite aerials. Coverage is from 1.6 to 5MHz and a par-
ticularly attractive feature is an extremely low battery current consumption.

Considering the large aerials and high receiver
gains normally employed for reception on the 160 and
80 metre amateur bands, it might at first seem a little
over-optimistic to design a self-contained t.r.f.
receiver for operation on these bands. Nevertheless, it
is possible to receive many amateur transmissions
with a simple receiver of this type, and with good
propagation conditions it is even possible to pick up
stations as far away as Italy and Yugoslavia.

The circuit utilises three transistors including one
field-effect type, together with a detector diode and a
variable capacitance diode. The output is intended for
high impedance 4,000@headphones, and could also be
connected to an a.f. amplifier having a medium or
high impedance input. g

THE CIRCUIT

The receiver circuit is given in Fig. 1 and incor-
porates an f.e.t. r.f. amplifier, a diode detector and a
2-stage audio amplifier.

L2 is the tuned winding of the ferrite aerial and is
coupled direct to the gate of the f.e.t., TR1. The coil
also maintains the gate at the same d.c. potential as
the negative rail, whereupon source bias is developed
across R3 which is bypassed by C4. An f.e.t. has an
extremelf.hiFh input impedance and this ensures a
very low level of loading on the tuned circuit with con-
sequent good selectivity. TR1 functions in the com-
mon source mode of operation. .

VCl1 is the main tuning capacitor, with the varicap
diode D1 coupled across it via C3. The capacitance

N
Ry N, Si

e
! e oY,
Yvyy
|
! Zro =
| I R 2%
| J {h - Cp2
> il = L
L ZVR, | Re 2 C
= 2I” Telescopic 6z E 1
m aerial 5 L D2
il Z OASI
m P
’: \) 5.4‘ .ﬁsu Cg R @
=| 7 TRy S VYVY VWY “‘8“ L +{]lO A sk
1 I” 2N3819 WW |—9Pphom
T°2 et
i
1 ! .
i L it #\’C' ‘ohc, _@> TRy TR3
z BC i | e BCI09 BCI09
VR 1] C4T gER3 C7T
.
[ e D, € b
T p, BAIO2 C3 Q
.'.'.:.'. .l DGS c
2N3819 BCIO9
Lead-outs Lead-outs

Fig. 1. The circuit of the 160-80 metre band receiver. This covers the 160 and 80 metre amateur bands
as well as the “Trawler Band”. The chassis connéction shown here is to the metal front pane/
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RECEIVER

COMPONENTS
Resistors

(All fixed values } watt 5%)

R1 8.2M

R2 4.7k

R3 3.3k

R4 6800

R5 2.2M

R6 8.2kn

R7 680Q

R8 1.2M

R9 3.9k Q

VR1 500k QO potentiometer, linear

Capacitors
C1 125uF electrolytic, 10 V. Wkg.
C2 1,000pF polystyrene
C3 47pF polystyrene
C4 0.022uF type C280 (Mullard)
C5 0.22uF type C280 (Mullard)
C6 0.022uF type C280 (Mullard)
C7 0.01yF type C280 (Mullard)
C8 0.22uF type C280 (Mullard)
C9 0.01uF type C280 (Mullard)
C10 10pF electrolytic, 10 V. Wkg.
C11 125uF electrolytic, 10 V. Wkg.
C12 0.022uF type (%280 {Mullard)
VC1 365pF variable, type 01 (Jackson)

Inductors
L1, L2 see text

Semiconductors
TR1 2N3819
TR2 BC109
TR3 BC109
D1 BA102
D2 0A91

Switch
S1 s.p.s.t. toggle, part of VR2

Socket
SK1 3.5mm. jack socket

Miscellaneous

9 volt battery type PP3 (Ever Ready)
Battery connector R
Telescopic aerial type E171 (Henry’s Radio)
Ferrite rod, 4-41 x {in. diameter

24 s.w.g. enamelled copper wire _
Plain perforated s.r.b.p. panel, 0.lin. matrix
Large control knob

2 small control knobs

4 small cabinet feet

Headphones, 4,000 Q

VR2 5kQ potentiometer, linear, with switch S1

Case, 130 x 100 x 50mm., A.B.S. type M3 (Doram)
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offered by D1 is varied by VR1, which functions in
consequence as a bandspread control. This circuit is
more complex than would be given by a simple low
value variable capacitor connected directly across
VC1 but, with the current high cost of variable
capacitors, it actually proves to be less expensive.

In order to provide an efficient signal transfer the
telescopic aerial is connected direct to L2 instead of
being coupled to it by way of a coupling winding on
the ferrite rod.

Regeneration, from TR1 drain via L1, is incor-
porated to increase the level of r.f. amplification and
selectivity. The level of regeneration is controlled by
VR2, and if it is taken just beyond the oscillation
point it is possible to resolve s.s.b. and c¢.w. signals. C2
provides d.c. blocking in the regeneration circuit.

C12 couples the drain of TR1 to the germanium
diode D2, which in turn connects to the r.f. filter given
by C6, R4 and C7. Despite the fact that there isno d.c.
path across the diode, the overall circuit functions

satisfactorily in practice. Indeed, there were problems

of pick-up of mains hum and 1.f. interference by way
of the ferrite rod when attempts were made to employ
TR1 as a regenerative detector on its own, and the
present arrangement gives a much improved signal-
to-noise ratio.

TR2 and TR3 form the 2-stage audio amplifier with
both transistors in the common emitter mode. The
two base bias resistors are R5 and R8 respectively,
with C8 providing inter-stage coupling. C10 gives d.c.
blocking at the output.

S1 is the on-off switch and is ganged with the
regeneration control, VR2. C11, R7 and C1 are supply
decoupling components. Power is obtained from a 9
volt PP3 battery. This has a very long life as the
current consumption of the receiver is only about
2.25mA.

FERRITE AERIAL

The ferrite aerial rod should have a diameter of 2in.
and a-length of 4 to 41in. It may be broken from a
longer rod by filing a deep V-cut all round at the ap-

" propriate point and rapping the rod against a bench

edge. Alternatively, a 4in. ‘rod of the required
diameter may be purchased and used as it is. A
suitable rod, listed as 10lmm. long and 9.5mm. in
diameter, is available from Henry’s Radio, Ltd.
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Fig. 2. Details of the ferite rod aerial windings

L2 consists of 15 turns of 24 s.w.g. enamelled wire
close-wound direct on the rod. The winding starts
38mm. from one end of the rod as shown in Fig. 2.
Plastic insulating tape anchors the winding ends and
prevents the coil from springing apart.

L1 simply consists of 2 turns of the same wire. The
lead-outs are twisted together close to the winding so
that it fits fairly tightly around the rod.

COMPONENT PANEL

Apart from C2 and C5, all the small components
are assembled on a plain s.r.b.p. perforated panel of
0.lin. matrix having 30 by 33 holes. This also provides
a mounting for the ferrite aerial rod. Full details of the
component layout and the underside wiring on this
panel are given in Fig. 3.

First start by cutting out the panel with a hacksaw.
The cutting must be carried out very carefully as the
material tends to be brittle. Next drill out the two 6BA
clear holes. Then mount the components in the
positions indicated in the diagram. Their lead-outs
are bent over at right angles under the panel and con-
nected up as shown.

The ferrite aerial is tied to the panel by two lengths
of twine or similar. It must not be secured by pieces of
wire as these would constitute shorted turns and
would upset aerial performance. When the receiver
has been checked out after completion the ferrite rod
may be held more securely by a generous “blob’’ of a
good' adhesive. However, for the time being the two
pieces of twine will suffice as it may be necessary to
move L1 along the rod. It may also be necessary to
transpose the connections of L1 during checking in
case it is wired with incorrect phase.

FRONT PANEL

The prototype is housed in an “A.B.S. Case” type
‘M3 which is available from Doram Electronics, Ltd.
This has nominal dimensions of 130 by 100 by 50mm.
and consists of a plastic body with a metal front panel.
Any other case of similar dimensions having an in-
sglated body and a metal front panel could also be us-

ed.
Details of the drilling required in the front panel
are given in Fig. 4. A 6mm. giameter hole is shown for
the 3.5mm. jack socket SK1, and this will be correct
for most sockets of this type. However, a few 3.5mm.
jack sockets require a slightly larger hole and this
point should be checked before the hole is drilled out.
VC1 is mounted by three 4BA countersunk bolts
which pass through the 4BA clear holes in the panel
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The componént board and the front panel
assembly wired together before installation of
the board in the case

into tapped holes in the capacitor front plate. The
panel holes may be marked out with the aid of a paper
template prepared in the following manner. Cut a tin.
diameter hole in the centre of a small piece of paper
and pass this over the spindle of the capacitor. Then
mark on the paper the centres of the three holes in the
capacitor front plate. Remove the paper and place it
on the receiver front panel with the Xin. hole central in
the 10mm. hole. Mark up the panel at the three marks
in the paper and then drill the three holes.

When fitted, the ends of the three 4BA bolts must
not pass more than fractionally beyond the rear sur-
face of the capacitor front plate as they may theni
damage the capacitor vanes. In consequence, the bolts
have to be short. Also, thin spacing washers are fitted
on the bolts between the receiver %ront panel and the
capacitor front plate to give clearance for the
capacitor ball race housing.

Here the component board is in position and
the front panel has only to be screwed in place
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Fig. 4. Drilling details for the front panel of the
receiver

The telescopic aerial specified has an integral
mounting bracket and it is secured to the right hand
side of the case by means of two short 6BA bolts and
nuts in the position indicated in the photograph of the
completed receiver. A small hole is drilled lower down
to allow a lead to pass through for connection to the
bottom of the aerial. The connection is made by way
of a solder tag mounted by a short 4BA screw.

Four small cabinet feet are bolted to the bottom of
the case. The perforated s.r.p.b. component panel will
be secured, after final wiring has been completed, by
two 6BA bolts and nuts to tﬁe inside of the case rear
with the ferrite rod horizontal at the bottom. Spacing
washers between the case rear and the component
panel prevent undue strain on the latter as the bolts

are tightened up. The panel will be mounted to the

right so as to leave sufficient space on its left hand
side for the battery. A simple clip for the battery may
be deviged or it may be held in position with pieces of
foam rubber or plastic when the front panel of the
receiver is secured in place. The battery should be

Fig. 5. Final wiring details. The chassis connec-

‘tion to the front panel is made via the tuning

capacitor frame, and also via the output socket
when this is of the open construction type
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spaced away from the ferrite aerial rod by some
12mm.

The final wiring operation consists of first fitting
the controls and output socket to the receiver front
panel and of then making the connections between
these and the component panel. The wiring required
here is illustrated in Fig. 5. All the interconnecting
leads must, of course, be insulated. They should also
be kept reasonably neat and short, but not so short as
to make it difficuf,t, or impossible, to bolt the compo-
nent panel in place after the wiring has been com-
pleted. The connections to SK1 illustrated in Fig. 5
are applicable to most standard jack sockets of open
construction, but if any doubt exists the socket tags
may be identified by visual inspection or with the aid
of a continuity tester or ohmmeter. The lead from
VC1 moving vanes connects to the tag corresponding
to the jack plug sleeve and the lead from C10 connects
to the tag corresponding to the jack plug tip. Incorrect
connections to tlk)le socket could result in the receiver
output being short-circuited via the metal front panel.

When the wiring has been completed, the compo-
nent panel is bolted to the inside rear of the case in the
manner just described.

USING THE RECEIVER

In order to obtain the best results from the receiver
it is essential that the controls be operated correctly.
VC1 is the main tuning control, whilst VR1 is a
bandspread or fine tuning control. It has a much more
restricted tuning range than has VC1. At the high
frequency end of the range covered by the receiver
tuning is difficult with VC1 alone, as a small rotation
of this control can pass over dozens of stations. The
correct approach is to set VC1 to the centre of the
band to be tuned and then use VR1 to search for
signals.

VR2-81 is the combined regeneration control and
on-off switch. The regeneration control is not the same
as a conventional volume control and it must be ad-
justed critically to obtain maximum receiver sen-
sitivity.

For the reception of a.m. signals the spindle of VR2
is turned clockwise until it is at a setting just below
that at which the circuit breaks into oscillation. The
nearer regeneration is to the oscillation point the
greater the receiver sensitivity and selectivity. The
onset of oscillation is indicated as a whistle of varying
pitch which is heard as the receiver is tuned across an
a.m. signal.

C|,R6:!cr

Telescopic
aerial /

Moving"
vanes sK;

Battery connector
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Taking another look at the completed receiver

C.W. (morse) and s.s.b. (single sideband) signals
can be received by setting VR2 just on to the point of
oscillation. VR1 is then adjusted to give an audio
signal of the desired pitch for a c.w. signal, or to
resolve the modulation with an s.s.b. transmission.

VR2 should not normally, in these instances, be ad-
vanced further than is necessary to just obtain oscilla-
tion since the receiver sensitivity then commences to

fall. The only occasion when it might be advantageous.

to advance VR2 beyond the just-oscillating point is

when receiving a very strong s.s.b. signal. Such a.

signal may swamp the receiver and cause heavy audio
distortion, whereupon increasing the level of regenera-
tion will eliminate this.

If it is not possible to obtain oscillation by adjusting
VR1 it may be necessary to slide L1 along the ferrite
rod to bring it closer to L2. Should this not allow os-
cillation to occur it is very probable that L1 has been
connected into circuit with incorrect phase and its
lead-out connections should be transposed.

The receiver covers the whole of the “Trawler
Band” from about 5 to 1.6MHz. Many marine and a
few broadcast stations can be received, but the 160
metre (1.8 to 2MHz) and 80 metre (3.5 to 3.8MHz)
amateur bands will probably be of most interest to the
short wave listener.

Since the 160 metre band is used mainly for local
contacts it is likely to offer relatively few amateur
transmissions; indeed, in some areas such
transmissions may be completely absent. 80 metres,
on the other hand, will usually provide numerous
signals, particularly during the evenings and at
week-ends. The signals will almost certainly all be of
U.K. origin, although a few more distant ones may be
heard as well at times. The best time for picking up
distant stations on this band is late at nignt. ‘A
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APRIL ISSUE FEATURES
AMBIPHONIC ADAPTER

Part 1 (2 parts)

The Ambiphonic Adapter described extracts the
difference signal from a stereo system and
produces from this two rear channels in anti-
phase, each with its own volume and bass and
treble controls. The result is an added ambience
which ,adds richness of sound to many stereo
recordings.
* * *

Also

SINGLE RANGE OSCILLATOR
SUPERHET

Part 1 (2 parts)

By the use of techniques common in transceiver
circuits, this receiver employs a single oscillator
tuning range to obtain reception from 700kHz
to 18MHz with a small gap only at 2.6 to
3.6MHz.

ALL THE USUAL FEATURES
PLUS
MANY OTHER ARTICLES

PRICE 35p

Copies may also be obtained direct from the
Publishers, 46p including postage. Published by
Data Publications Ltd., 57 Maijda Vale, London W9
ISN.

RADIDSELECTRONICS
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By Frank A. Baldwin

Times = GMT

As reported elsewhere in this article, Radio Pathet

Lao ceased functioning way back last November and
so from the short wave scene passed one of the most
exciting of the so-called clandestine transmitters,
Transmissions from Vientiane now occupy the former
Pathet Lao channels.

Liberation Radio operating from Hanoi is no longer
termed in that manner. Now that North and South
Vietnam are as one country, Hanoi operates two
networks radiating programmes specifically designed,
and directed to, the former South Vietnam.

The First Network has been logged by us on a
measured 6449 at 1640 when a programme of local
music and songs was- being radiated. Sign-off was at
1657 after i(fentiﬁcation, without any National
Anthem. This channel has also been heard at 22186.

Another First Network channel is that of a
measured 7374 at 1506 with a programme similar to

that above and a further frequency in this Network is -

t},17at of 10060, logged by us at 1525, this signing-off at
1715.

The Second Network to the former South Vietnam
may be heard on 4995 where we logged it at 1542, the
programme content being largely as described above.

Other Second Network channels heard have been
on a measured 6426 with a parallel channel on
10010 at 1530.

All programmes are, of course, in Vietnamese. The
former Saigon (now renamed Ho Chi Min City)
transmitter on 4877 has ceased to function.

CURRENT SCHEDULES
® GREECE

The ‘“Voice of Greece'’, Athens, radiates
programmes in English (newcasts) to Europe from
0715 to 0730 on 8960 and from 1920 to 1930 on the
same channel.

® LAOS

An External Service from Vientiane is presented on
7145 from 0400 to 0630; 1100 to 1400 and from 2300
to 0130. Programmes in English, for South East Asia,
are radiated from 0600 to 0630; 1330 to 1400 and from
0100 to 0130.

The Domestic Service, in Laotian, is from 2300 to
0030 on 5160 and 6130; from 0030 to 0200 sign-off
on 4245, 5160, 6130, 6200, 6210 and 7310; from
sign-on at 0400 through to 0600 sign-off, programmes
are radiated on 4245, 5160, 6130, 6200, 6210,
7310, 7480 and on 8630.

Some of the frequencies being used by the
“National Radio Broadcasting Station”, Vientiane,
were formerly those of the clandestine “Radio Pathet
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Frequencies = kHz

Lao”, which latter transmitter ceased operations in

November last, all this information according to the
BBC Monitoring Service.

‘® SWEDEN

“Radio Sweden”, Stockholm, has an External Ser-
vice in English to Europe as follows — from 1100 to
1130 on 9630 and 21690 (also directed to Africa);

from 1600 to 1630 on 6065, 9665 and on 11735

(also to the Middle East); from 1830 to 1900 on 6065,
9625 and on 11780 (also to Africa); from 2030 to
2100 on 6065, 9605 and on 9685 and from 2300 to
2330 on 6035, 6045 and on 9605 (also to North
America).

® CHINA

The P.L.A. Fukien Front Station broadcasts
programmes, mainly in Standard Chinese, to Taiwan
and other offshore islands as follows — Network One
from 1000 to 1902 on 2600, 3300 and on 3900; from
3000; from 1159 to 2240 on 3535 and 3640; from
1000 to 0530 on 4045; from 1000 to 0030 on 4330;
from 2240 to 0530 on 5240 and 5265; from 2315 to
0530 on 5900; from 0001 to 0530 on 6765 and from
0030 to 0530 on 7850.

Network Two operates from 1159 to 1902 on 2430;
from 1000 to 1902 on 2600, 3300 and on 3900; from
0930 to 1902 on 3200, 3400 and on 4140; from 0230
to 1902 on 4380 and on 4840; from 0230 to 1127 ori
5170; from 0230 to 1000 on 6000, 6400, 7025 and
on 7960 and from 0230 to 0930 on 5770, 7280 and
on 8195, all according to the BBC Monitoring Ser-
vice.

‘“Radio Peking” radiates in English to Europe from
2030 to 2130 on 6270, 6410, 6860 and on 75690 and
from 2130 to 2230 on 6270, 6960 and on 9030.

o CUBA

“Radio Havana” directs its External Service
programme in English to Europe from 2010 to 2040 on
11715.

® U.S.S.R.

Programmes in English to the U.K. from. “Radio
Moscow” may be heard from 1130 to 1230 on 9450,
11705, 11745, 11830 and on 15190; from 1900 to
1930 on 5920, 5980, 6010, 6020, 6175, 7280 and
on 7360; from 2000 to 2030 on 5920, 5950, 5970,
5980, 6010, 6020, 6175, 7280 and on 7360; from
2100 to 2200 on 5920, 5970, 6010, 6175, 7280,
7300 and on 7360; from 2200 to 2230 on 5920,
5970, 6010, 7300 and oh 7360.
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@ SYRIA

The external Service from Damascus features
programmes in English for Europe from 0700 to 0730
on 7105 and from 2030 to 2200 on 9855.

AROUND THE DIAL

@ CHINA

Radio Peking on 4800 at 2103, OM with a talk in
Chinese followed by some typical local music with a
vocal by a young lady having a most charming voice.
This is the Home Service 1 during the scheduled 2000
to 0100 period of transmission.

Radio Peking on 3920 at 2003, programme of local
music, orchestral style in the Home Service 1st
Programme, schedule as above.

Lanchow on 4865 at 1515, womens chorus in a
drama production — very stirring stuff — the chorus,
not the women! This transmitter is scheduled from
0950 to 1600 and from 2120 to 0600.

The PLA (People’s Liberation Army) Fukien Front
station on the not-so-often reported frequencies of
2430, 3535, 4330 and 4380 all logged around 1430,
programmes of usual format, lots of talk and some
music in between.

@ INDIA

AIR (All India Radio) Delhi on 3385 at 1532, long
discussion in Hindi. Afternoon schedule is from 1230
to 1735, the power is 10kW and the news in English
should have been at 1530 — wonder what went wrong?

AIR Kurseong on 3355 at 1508, OM and YL in
local dialect The schedule of this one is from 1130 to
1700 with newscasts in English at 1230 and 1530, the
power is 10kW.

AIR Hyderabad on 4800 at 1825, programme of
local music with songs both by solo and choral ar-
tistes. Schedule is from 1130 to 1830 and there is an
English newscast at 1530, the power is 10kW.

IR Lucknow on 3205 at 1605, YL with songs,
local-style music. Schedule is from 0025 to 0215 and
from 1130 to 1830 with an English newscast at 1530,

power is 10kW. For insomniacs, Lucknow often putsa’

good signal into the U.K., around 0130 or so; I’'m not
one of those — I just stay up late!

AIR Gahauti on 3235 at 1445, with a programme
of rather suprising content — no less than a piano ren-
dition of “Beautiful Dreamer Awake Unto Me” —
well I never! Gahauti is on the air from' 1300 to 1800
and from 0100 to 0200 with English newscasts
scheduled for 1232 and 1530, power is 10kW,

AIR Bombay on 4840 at 1510, usual local
programme format of songs and music. This regional
transmitter operates from 1200 to 1830 and from 0215
to 0400 and the power is 10kW.

@ PAKISTAN

Rawalpindi on 3400 at 1502, a discussion in Urdu
and then into a local-style music programme. This is
the West Pakistan Service being carried on this
channel from 1415 to 1620 from November through to
February and in addition from 1700 to 1810 from
November through to April, the power is 10kW.

Islamabad on 3395 at 0255, YL with songs in a
musical programme for local consumption. The
schedule of this one is not known at present and yes, I
did stay up late for this logging!

Peshewar on a measured 3328 at 1516, OM with a
talk in dialect then into a programme of local music
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and sortzs. Listed on 3330, the afternoon schedule is
from 1415 to 1810 but has been reported closing as
late as 1900.

A word of warning about Pakistan transmitters.
The frequencies on which these stations operate are
liable to vary literally from day to day, on one recent
occasion Rawalpindi being measured on 3403.5.
Confusion can reign if you abdicate care!

@ MALAGASY REPUBLIC

Tananarive on 3232 at 1820, OM with an-
nouncements in French then African orchestra in
typical drum-beat style. This programme was part of
the Home Service 2 in French which is scheduled
from 0300 to 0500 and from 1600 to 1900, the Foreign
Service programme in English being from 1500 to
1600. The power is 10kW and the channel is a difficult
one owing to the commercial interference which
abounds on the band.

@ LIBERIA

Monrovia on 3227 at 1815, the throbbing beat of
African drums intertwined with chords of local music
from equally local instruments must be heard to be
appreciated — and this I certainly did! Schedule is
from 0610 to 0800 and from 1805 to 2220 and the
power is 10kW.

e CAMEROON

Garoua on 5010 at 2135, African drums, local-style
orchestral music complete with YL’s in a thrilling
trilling chorus — whicﬁ alwasy reminds me of Arabic
women with their high-pitched cries when their men-
folk set out for battle, Lawrence knew the sound very
well. The schedule of this 30kW transmitter is from
0500 to 0700 and from 1700 to 2200 with the English
programme scheduled from 1830 to 1845.

I must confess to a “soft-spot” for this particular
station, often listening to their programmes whilst
attending to other matters in the shack. An endearing
habit of this transmitter is the closing ceremony, after
the National Anthem one can hear tge interval signal
on a flute and tam-tam repeated. I know of no other
station having this charming trait.

® MALI

Bamako on 4788 at 0635, music from a locally
made stringed instrument, song by YL. The schedule
is from 0600 to 0800 and from 1800 to 0000 (Fridays
to Sundays from 1830) and the power is 18kW. The
frequency of this one is likely to vary at times.

@ ECUADOR

Radio Iris, Esmeraldas, on a measured 3381 at
0249, a very excited OM with an exciting sports com-
mentary in Spanish. Schedule is from 1100 to 0500
although the closing time is variable and has been
reported closing at various times between 0430 to 0630
— perhaps they-get excited about this as well!

® INDONESIA

Yogyakarta on 5047 at 1550, gongs, chimes, the
slow deliberate beat of South East Asian music,
soothing and exotic at one and the same time. The
schedule is from 2200 to 0230 and from 1000 to 1600,
the power is 20kW.
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An integrated circuit a.f. amplifier which is becom-
ing increasingly popular with constructors is the Tex-
as Instruments é) 76023N. This is typically capable
of providing 5 watts r.m.s. iri an 8Q load when using a
24 volt supply, and requires only a small quantity of
external components when employed without fone
controls.

This article describes a stereo amplifier incor-
porating two of these i.c.’s together with a comprehen-
sive tone control network. As an introduction to the
circuit an individual amplifier employing the
SN76023N will be described, and readers who wish to
do so may make this up on its own as a mono
amplifier. The main part of the article will then be
devoted to a stereo version incorporating two of the
amplifiers.

MONO AMPLIFIER

The circuit of the mono amplifier is given in Fig. 1.
The bias for the i.c. non-inverting input at pin 1 is
given, via R3 and R2, from an internal voltage
reference at pin 2/This reference voltage is bypassed by
C?Z to ensure that any noise on the positive supply rail
is not applied to the non-inverting input. C5 and C6
are included in the interests.of stability, whilst R4 and
C7 compensate for increase in speaker impedance
with rising frequency. C8 is a d.c. blocking capacitor
between the i.c. output and the speaker.

Negative feedback, both at d.c. and a.c., from the
output to the inverting input at pin 16 is provided by
way of the network comprising Ifs to R12, VR2, VR3,
C3 and C11 to C16. These include the tone control
components which appear in a quite conventional cir-
cuit offering both bass and treble cut and boost. VR2
is the bass control and VR3 the treble control, and
they provide approximately 10dB of boost and cut at
100Hz and 10kHz with respect to 1kHz.

A series resistor, R1, is included in series with the
input to volume control VR1. It increases the input
impedance of the circuit to give a good match to a
crystal or ceramic pick-up, and it also ensures that
there is a relatively low variation of input impedance
with alteration of the volume control setting. This is
helpful since the frequency response of crystal and
ceramic cartridges is largefy dependent on load im-
pedance, especially at bass frequencies. The signal
tapped off by the slider of VR1 is passed to the non-
inverting input of the i.c. via C1.

When used with the power supply to be described
later, the amplifier requires an input of about 70mV
for an output of 5 watts r.m.s. into an 8Q speaker.
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stereo amplifier has switched inputs for radio tuner or for
ceramic or crystal cartridge. The design features comprehensive
bass and treble cut and boost controls. For those who prefer a
simpler design, one of the printed circuit modules may be
employed on its own to give a 5 watt mono a.f. amplifier.
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COMPONENTS

MONO AMPLIFIER

Resistors

(All fixed values 4 watt 5%)
R1 560k Q.
R2 560k Q
R3 100k Q
R4 150
R5 390 Q
R6 3.9k
R7 10k Q
R8 10k Q
R9 100k
R10 1000
R11 8200
R12 27k
VR1 1M Q potentiometer, log
VR2 50k Q potentiometer, linear
VR3 50kQ potentiometer, linear

Capacitors

Cl1 0.1uF type C280 (Mullard)

C2 4uF electrolytic, 16V Wkg.

C3 10uF electrolytic, 16V Wkg.

C4 3308)F ceramic plate or silvered mica
C5 0.0015uF plastic foil

C6 0.001uF plastic foil

C7 0.01uF disc ceramic

C8 1,000uF electrolytic, 16V Wkg.

C9 100uF electrolytic, 30V Wkg.

C10 0.068.F type C280 (Mullard)

C11 0.47uF type C280 (Mullard)

C12 0.047uF type C280 (Mullard)

C13 470pF ceramic plate or silvered mica
C14 0.0022uF plastic foil

C15 0.022uF type C280 (Mullard)

C16 100uF electrolytic, 16V Wkg.

Integrated Circuit
IC1 SN76023N (d.i.l:)

Miscellaneous

3 knobs
8 O speaker WL |
Materials for printed circuit -board
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COMPONENTS

STEREO AMPLIFIER

Resistors

(All fixed values } watt 5% unless otherwise stated)
R1, R1(a) to R12, R12(a) As R1 to R12 of mono
amplifier
R13, R13(a) 56kQ
R14, R14(a) 47kQ
R15 0.5Q 5 watts wire-wound
VR1, VRi(a) 1IMao+1MQ dual-gang poten-
tiometer, log
VR2, VR2(a) 50kQ+50kQ dual-gang poten-
tiometer, linear k
VR3, VR3(a) 50kn+50kQ dual-gang poten-
tiometer, linear
VR4 2M Q potentiometer, linear

Capacitors

C1 Cl(a) to C16, Cl16(a) As Cl1 to C16 of mono
amplifier '

C17 1,500uF electrolytic, 30V Wkg.

C18 1,500uF electrolytic, 30V Wkg.

Transformer

T1 Mains transformer. Secondary 9-0-9V at 1A,
Osmabet type MT9V (see text)

Semiconductors

IC1, IC1(a) SN76023N (d.i.l.)
D1-D4 silicon bridge rectifier, 1A 100P.1.V.

Switches

S1, S1(a) d.p.d.t. slide
S2 d.p.d.t. toggle

Indicator
NE1 240V neon indicator with integral resistor

Sockets

Dual phono socket
5-way DIN socket
2-off 2-way DIN speaker sockets

Miscellaneous

7-way t,agstriT (see text)

4-off control knobs, aluminium 22mm. dia.
(Doram)

Aluminium chassis, 16 s.w.g., 9 x 7 x 2in. with
baseplate (see text)

Chifpboard (see text)

2-off 8Q speakers

Materials for printed circuit boards

3-core mains lead and plug
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One of the stereo amplifier boards may be
employed on its own to give a simple mono
amplifier

Speakers with impedances lower than 80 must not be
employed, although speakers with a hi%her impedance
can be used with an attendant loss of output power.
The input impedance of the amplifier is of the order of
1IM@Q, and the input sensitivity makes it suitable for
an}I" crystal or ceramic cartridge.

he SN76023N is in a 16 way d.i.l. package, with

pins 4, 5, 12 and 13 missing.

PRINTED BOARD

All the components, with the exception of the
controls and R1, are assembled on a printed circuit
board measuring 24 by 44in. This is reproduced full
size in Fig. 2, which may be traced if desired.

Short leads connect to the three potentiometers,
and these leads are designated A, B and C to agree
with the corresponding letters in the circuit diagram.
Point C corresponds to full clockwise rotation of the
potentiometer spindle in each case. The leads to VR2
and VR3 should be kept reasonably short and need
not be screened. The leads from VRI to the board
need not be screened also if the amplifier is to be
housed in a metal case, which should be common with
the negative supply rail, or if it is well away from
mains fields. Should there be any risk of picking up
hum, however, the lead between VR1 and the board
must be screened, with the screened wire braiding
connecting to tag A of the potentiometer and to the
corresponding point on the board.

R1 has its leads cut fairly short and is soldered
direct to tag C of VRI1. The signal input lead, which
must be screened, has its central lead connected to the
free end of R1 and its braiding to tag A of VRI.

The two 6BA clear holes in the board allow it to be
secured to a metal plate or chassis, with 3in. metal
spacing washers on the screws to space off the under-
side of the board. This method of mounting causes the
mounting screws to be common with the amplifier
negative rail. A solder tag under one of the mounting
nuts then provides connection for the negative supply
and the speaker. The chassis connection to the copper
on the printed board is improved if shake-proof
washers are fitted at the top of the spacing washers
immediately under the copper.

The speaker employed with the amplifier should be
capable of handling at least 5 watts.
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Fig. 2. The copper and component sides of the printed board. The board is reproduced full size for trac-
ing. Two boards are employed in the stereo amplifier
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Another view of the mono amplifier

THE STEREO AMPLIFIER

The stereo amplifier which forms the main subject
of this article incorporates two of the printed circuit
assemblies just described. There are no changes to the
grinted board design, but VR1, VR2 and VR3 now

ecome dual-gang potentiometers, each with one sec-
tion for one of the boards and the remaining section
for the other board. Also added at the input circuitis a
balance control potentiometer and an input switching
circuit.

The new input circuit, for one channel, is illustrated
in Fiﬁ' 3. This employs one section of a d.p.d.t. slide
switch. The input wiring for the other channel is iden-
tical and uses the other section of the slide switch.
When the switch is set to select ceramic cartridge, the
input passes direct to R1, and input sensitivity and
impedance are the same as with the mono design, i.e.
70mV at an impedance of the order of 1mQ. With the
switch in the tuner position, the input is passed to R1
via a simple attenuator consisting of R13 and R14.
The input sensitivity and impedance are then 155mV
into approximately 100k Q.

The added balance control, VR4, is also shown in
Fi%j 3. This functions in conventional manner.

etails of the parts required for the stereo amplifier

‘Tuner

Ri3= Ceramic
7 cartridge
[ .—\o Cl
5 \ R, 1R (on board)
=z 7 P IETYY P Ze 1
Rz == -
VR4 J’
AAA Amm—

To slider of VR|q

Fig. 3. The input circuit for one channel of the

stereo amplifier. S1 is one half of the double

pole slide switch. The input circuit for the other
channel is identical
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are given in the accompanying Components List.
Where there are two components of the same value,
one in each channel, the second one is given the suffix
“(a)”. It is immaterial which channel is employed for
left hand or for right hand reproduction, and an arbi-
trary choice can be made which causes components
with the-suffix “(a)” to be associated with the right
hand channel. The Components List also gives details
of hardware and the parts required for the power
supply.

POWER SUPPLY CIRCUIT

The circuit of the power supply section of the stereo
amplifier is given in Fig. 4.

LS sR Ty
240V |INE| T
mains d>

L ]

o
N
E

D;-Dg4 Bridge rectifier

Fig. 4. The circuit of the power supply. This
may alternatively be employed to power the
mono amplifier

The SN76023N does not require a highly smoothed
or well stabilized supply, and so the simple un-
regulated design in Fig. 4 is quite adequate. It is im-
portant that tﬁz maximum supply voltage rating for
the SN76023N of 28 volts is not exceeded under quies-
cent conditions, and use of the mains transformer
specified ensures that this requirement is met. The
whole of the 9-0-9 volt secondary of the transformer is
applied to the silicon bridge rectifier, no connection
being made to the secondary centre-tap. The rec-
tified voltage appears across reservoir capacitor C17,
whilst R15 and C18 provide further smoothing.

he quiescent voltage measured across C18 is 27
volts. The neon indicator, NE1, must be a type having
its own integral series resistor and which is intended
for connection to the 240 volt a.c. mains. The mains
transformer used is available from Home Radio
(Components) Ltd.

This supply can also be employed for powering the
mono amplifier of Fig. 1.

The rear of the stereo amplifier, showing the in-
put and output sockets, together with the input
selector switch
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CONSTRUCTION

The stereo amplifier and its power supply are
assembled in a metal case consisting of a 16 s.w.g.
aluminium chassis measuring 9 by 7 by 2in. and com.
plete with baseplate. This can be obtained from H. L,
Smith and Co. Etd., 287 Edgware Road, London, W.2.
The baseplate is employed as the lid, the chassis be.
ing, in effect, used upside-down. The lid may be
secured in place when the amplifier has been com-
pleted by small self-tapping screws.

The two 9 by 2in. sides of the chassis form the front
and rear panels, and drilling details for these are given
in Fig. 5. The holes for switch S2 and neon indicator
NE1 are cut out to suit the particular components
employed. The slide switch, S1, is fitted on the rear
panel and has a double phono socket on one side and a
5-way DIN socket on the other side. Holes for the
switch and phono socket are also cut out tosuit the ac-
tual components used. The two loudspeaker. sockets
are 2-way DIN style to take a plug with one round and

" one flat connector. The hole for the mains lead is

fitted with a grommet of suitable size.

The case is completed by affixing two pieces of 4in.
chipboard, 7} by 24in., to the two short sides of the
chassis to give a “book-ends’” appearance. The pieces
of chipboard are covered, apart from a central area on
one side, with a self-adhesive plastic material such as
Contact or Fablon. MateriaF having a wood-grain
pattern was used with the prototype, and this gives an
attractive finish. The two chipboard pieces are then
secured to the chassis sides Ey means of an epoxy
adhesive, such as Araldite, applied to the uncovered
areas. .

The positioning of the two amplifier boards can be
seen in the photograph of the case interior. It is impor-
tant that the amplifier boards are mounted as far to
the right as possible, looking at the amplifier from the
front, and the mains transformer as far to the left as
possible. If this is not done the magnetic field from the
transformer may introduce a noticeable hum level in
the amplifier cKannels. The two mounting holes of
each board are towards the centre of the case.

The amplifier boards are mounted by means of

- = SR, et T
o= 14" 4" o 4 o V4 i 114" e | R
| T | W R |

! L l \ L

|
E3la”dia :
g0

VR2/a VR3jq VR4 VR|/q

e
W

N,
-
|

I
| |
e i ?Z @

FRONT

g r-7/a"T7/a"-1 - lT"/Z"'*r-"/?”‘-‘
| | |
] L

L i i L

[P ‘

[ olo 4§ S| 9 5/8'dia. 4 |
L s S B T
oo Mains
Phono IS ES
REAR

1

S-way DIN

Fig. 5. Drilling details for the front and rear
panels of the stereo amplifier case
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Looking directly down into the stereo amplifier

case. The use of printed circuit modules for the

two channels allows a neat and uncluttered
layout to be adopted

6BA screws and nuts, the screw heads being under the
case. The boards are spaced off by 4in. metal spacers
passed over the screws with shake-proof washers at
the top of the spacers to ensure good electrical contact
between the metal case and the earthed copper sec-
tions on the boards. There isno need to fit a solder ta
under any of the 6BA nuts, as the negative su ply ang
speaker connections are carried by the metafcase. If
it is felt that, even with the in. 'spacing, there is any
risk of the underside connections of the boards
touching the case, strips of p.v.c. insulating tape may
be affixed to the case surface under the boards before
these are mounted.

Before mounting the boards it is also necessary to
connect the various leads which will pass to the poten-
tiometers, speaker sockets and positive su ply. Xt this
stage it should not be difficult to ju ge the ap-
proximate lengths these leads will require; they can be
cut slightly on the long side and then shortened as
necessary when the boards have been mounted in
position. With regard to the dual-gang potentiometers,
1t is helpful to connect the forward board to the
forward potentiometer sections, and the rear board to
the rear potentiometer sections. The two leads to
VR1/VR1(a) are screened, with their braiding earth-
ed at the boards. The two earthy ends of the tracks of
VR1 and VR1(a) are connected together and provide
the chassis connection for the brai ing of the screened
wire from the input switch circuit. As with the mono
version, R1 is soldered direct to VR1, and R1(a) direct
to VR1(a). For convenience the forward board may be

A view, from the rear, at the controls mounted
on the front panel
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To volume control
B —__J via Rjand R

To phono socket tags

DIN (tuner)
input

Fig. 6. Wiring diagram illustrating the input
connections to the slide switch

looked upon as being in the left hand channel and the:

rear board as being in the right hand channel.

A solder tag is secured on the inside of the case un-
der one of the mounting nuts for the speaker sockets.
This provides the chassis connection for the two
speaker sockets.

Details of the input wiring around S1 are given in
Fig. 6. It will be seen here that the two tuner inputs
are applied to the 5-way DIN socket, and the two
pick-up inputs to the phono sockets. The phono
sockets obtain their chassis connection by way of their
mounting. The lead from S1 to R1 and R1(a) on the
dual-gang volume control is twin screened wire with,
as already mentioned, the braiding earthed at the
volume control.

The balance control, VR4, is wired to the dual-gang
volume control in the manner shown in Fig. 3. Screen-
ed leads need not be employed here provided the wir-
ing is kept short and direct.

alongside. The position of the tagstrip is shown in the
photograph of the case interior, the earthed tag being
to the rear. The two positive supply leads from the
amplifier boards are not soldered to the tagstrip at
this stage.

The live and neutral wires of the 3-way mains lead
connect to S2, whilst the earth wire connects to the
earthed tag on the tagstrip. Leads from S2 then con-
nect to the transformer primary and to the neon in-
dicator. The transformer secondary connects to the
tagstrip as indicated. There is limited clearance
between the top of the mains transformer and the in-
side surface of the lid. Since the transformer tags are
at the top, they should be covered with insulating tape
to ensure that there is no risk of their short-eircuiting
to the lid. The underside of the lid should also have in-
sulating tape affixed to it over the area above the
transformer tags.

If the sockets at the rear of the case, or their moun-
ting nuts, prevent the lid from sliding fully into posi-
tion, the rear flange of the lid may be filed down
slightly at the appropriate point or points.

After completion, all wiring must be checked very
carefully before applying the mains and switching on,
as a mistake can easily result in damage to com-
ponents. A testmeter, switched initially to a high
current range for safety, is then inserted in series with
the positive supply to the forward board and the
mains supply switched on. If the initial reading shows
that it is safe to proceed further, the mains is switched
off, the meter set to a lower current range and the
mains switched on again. The quiescent current

Mains input
from So

+27V outputs .
to boards ®

Ci7 Di=D4

Mains earth lead

Solder tag chassis
connection

Fig. 7. The wiring in the power supply section is carried out as shown here

POWER SUPPLY WIRING

The power supply components are assembled on a 7-
way tagstrip as illustrated in Fig. 7. This tagstrip is
cut from a 28-way tagstrip ‘“Type B”, available from
Doram Electronics, ftd-. After the four components
have been wired to it, the tagstrip is mounted with
6BA screws and nuts, being spaced off from the case
bottom by #in. spacers. Note that a solder tag under
one of the securing nuts is soldered to the end tag
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reading should be of the order of 12mA. The mains is
switched off, and the meter is re-set to the hiﬁh
current range and then inserted in series with the
positive supply to the rear amplifier board. The
process is repeated and, again, a quiescent reading of
the order of 12mA should be obtained. On completion
of this check the two positive supply leads from the
boards may soldered to the power supply tagstrip.
The amplifier is now complete and ready for use.
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Basic details on the winding of coils by the home-constructor.

by C. F. Edwards

A wide range of ready-wound inductive components
is available on the electronics retail market, these in-
cluding transformers, tuned coils and chokes.
Nevertheless, it is frequently desirable for the home-
constructor to wind some of his own coils, in most in-
stances either because a commercial coil of the re-
quired type cannot be obtained or because the coil is
of a relatively simple nature which involves little ex-
pertise or tedium in its winding.

VARIOUS WINDINGS

A common form of coil, as wound by a home-
constructor, is shown in Fig. 1(a), and it consists of a
single layer of wire with each turn touching the next so
that the overall length of the coil is the product of the
wire diameter and the number of turns. Coils of this
nature are referred to as ‘single-layer,’ ‘close-wound’
or as being wound with turns ‘side-by-side.” Once the
start of the coil has been anchored to the former on
which the coil is being wound it is normally quite a

- —Coil length— — =, Former

(a)

Coil length——

(b)

Fig. 1(a). A typical close-wound coil
(b). A coil with turns spaced along the former.
The means of anchoring the coil ends is not
shown here

MARCH 1976

Coil finish

Coil start

Coil tinish

Coil start

(b)

Fig. 2(a). A commercially manufactured wave-
winding has a characteristic wire pattern
(b). A home-made scramble-wound coil is not
as neat or quite as efficient as a wave-winding
but it is still adequate for many applications

simple matter to wind on the wire by hand. Coils of
this nature are used, typically, in medium and short
wave tuned circuits.

An alternative type of coil is shown in Fig. 1(b).
Here the wire is spaced evenly along the former and
the winding instructions will state the number of turns
required and the overall length of the coil. Such coils
are most commonly encountered in very high frequen-
cy (v.h.f) tuned circuits and require a small number
of turns only.

A common type of winding, illustrated in Fig. 2(a),
is known as a ‘wave-winding.” This coil is produced
by a factory winding machine in which a wire guide
continually oscillates across the coil surface as the
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coil is wound, thereby causing the wire to be laid in a
characteristic pattern with each turn alongside the
next. Wave-windings have the advantage of being self-
supporting and of having a relatively low self-
capacitance since the wire near the finish of the
winding is as far removed from the wire near the start
as the coil structure permits. Wave-windings are
encountered in i.f. transformers, long wave signa
tuned coils and the like. i

SCRAMBLE-WOUND COILS

The amateur cannot make wave-wound coils but,
where a relatively high inductance is required on a
short length of former, can produce a ‘scramble-
wound’ or ‘random-wound’ coil, as illustrated in Fig.
2(b). This has roughly the same inductance as an
equal length wave-wound coil having the same
number of turns on the same diameter former, but its
self-capacitance is higher because the turns near the
winding finish are not as well spaced from those near
the start as they are in a wave-winding.

A technique for reducing the self-capacitance of
wave-wo'ung coils is illustrated in Fig. 3(a), where the
coil is wound in a number of sections or ‘pies.” The
overall self-capacitance is equal to the series com-
bination of self-capacitances in each pie, and is smaller
than that of a single pie of the same inductance. 'I'he
winding approach in Fig. 3(a) is commonly employed
in r.f. chokes. It may also be used in tuned windings,
usually with an iron-dust core or ferrite rod inside the
pies to ensure tight inductive coupling between them.

(b)

Fig. 3(a). The overall self-capacitance of a
wave-wound coil can be reduced by winding it
in separate sections connected in series
(b). The same approach can be employed with
home-made scramble-wound coils

Coils having scramble-wound pies, as in Fig. 3(b), can
be wound by the home-constructor and offer a similar
reduction in overall self-capacitance. [ |

WINDING COILS FOR INDUSTRY

HIGH SPEED COIL WINDER

A new high speed coil winding machine has now
been introduced by Avo Limited, Archcliffe Road,
Dover, Kent, CT17 9EN. This, the type CW46, is
suitable for winding a large variety of electronic coils
at speeds of up to 10,000 r.p.m., with wire between
0.05 and 0.45mm. diameter. The machine is relatively
small, may be bench mounted and is suited to the
production of single coils.

Speed control is electronic and incorporates a slow
start-up actuated by a foot control. A 4-figure
predetermined turns counter is fitted, and this also
‘controls automatic slow-down and stop points. A
calibrated winding pitch control may be adjusted dur-
ing winding. The coil being wound is observed through
a transparent sliding safety guard.

The machine is supplied complete for winding, and
there is a choice of wire tension system. This may be
the type GTH Graduated Tension Unit together with
the RH12 static reel holder, as shown in the
photograph, or the RC2 General Purpose Reel
Carrier. The Graduated Tension Unit limits the
machine’s wire capacity to between 0.05 and
0.25mm., but is ideally suited for high speed produc-
tion of coils using wire diameters within its capacity.

Further information is available from the Coil
Winder Division of Avo Limited.
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The new Avo CWA46 high speed bobbin coil
winding machine. This incorporates automatic
slow-down and stop programming
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INTEGRATED L.F.
FUNCTION GENERATOR

This concluding article describes

the power supply and the construc-

tion of this comprehensive design.
Also given are details of the setting
up procedure.

In the article published last month a description of
the circuit operation of the 1.f. generator was given.

We now proceed to details of the power supp%y and
of construction.

POWER SUPPLY

A simple regulated power supply providing a
positive 10 volt output and a negative 10 volt output is
required. The circuit of this is given in Fig. 6. A mains
transformer with a centre-tapped secondary and a
single bridge rectifier provide the raw d.c. supplies, and
simple series transistor regulators with zener diode
references give the required stabilization.

TR;
2N2222
o Y
53
& 07
FLED.
240V
ov
—C)
Ve
N
Ry
E
5
TR ~loV
2N2222 2N2907 2N2907
Lead-outs
Fig. 6. The power supply for tha I.f. generator
employs simple voltage stabilizing circuits for
both positive and negative outputs
MARCH 1976

Part 2

By Steve A. Money

A light-emitting diode, D7, is connected across the
output of the power supply circuit to provide a “power
on’’ indication. The l.e.d. can be any standard type
and series resistor R11 limits the current which flows
in it to about 12maA.

The mains transformer has a secondary of 12-0-12
volts at 0.25 amp. Transformers with this rating
appear in the ranges of R. S. Components.

‘ COMPONENTS

Resistors
(All 5%)
R9 1ka! watt
R10 1k Q 4 watt
R11 1.5k Q | watt
| Capacitors

C8 470uF or 500uF electrolytic, 20 V. Wkg.
C9 470uF or 500uF electrolytic, 20 V. Wkg.

Transformer )
T1 Mains transformer, secondary 12-0-12V at
0.25A.

Semiconductors
D1-D4. Silicon bridge rectifier, 1A 50 p.i.v.
D5 BZY88C/10
D6 BZY88C/10
D7 Light-emitting diode
TR1 2N2222
TR2 2N2907

Switch
83 S.P.S.T. rocker switch (R. S. Components)

Miscellaneous
Instrument case, 8 x 5 x 2in.
2 graduated knobs (see text).
2 plain, knobs
2 insulated terminals
Printed circuit board
3-Core. mains lead
-Wire, nuts, bolts, etc.
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Fig. 7. The printed circuit board for the generator, viewed from the copper side. This is reproduced full-
size and may ‘be traced

CONSTRUCTION

A single printed circuit is used to carry both the
waveform generating.stages and the power supply cir-
cuit apart from the mains transformer. Fig. 7 shows
the layout for the circuit card. This is reproduced full-
size for tracing. ‘

The complete generator is built into an 8 by 5} by
9in. instrument case, to make a ccmpact and portable
unit. A suitable manufactured case is the Bi-Pak type
BV1. Fig. 8 shows the layout of the front panel and
positioning of the components inside the case. The
mains switch employed in the prototype for S3 is an
R.S. Components rocker type. The earth lead of the 3-
core mains lead connects to the case at a solder tag un-
der one 'of the securing nuts for the mains
transformer.

Since the current drawn by the generator is
relatively small it would be possii;le to make an alter-
native version powered by internal batteries, thus
producing a truly portable instrument,

Because the frequency scale is linear it is possible to
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use a simple calibrated knob with markings of, say, 0
to 10, on a frequency control potentiometer. A
similarly scaled knob can also be used for the output
level control Two rotary switches are also fitted to the
panel, one, S1(a)(b), selecting the frequency range
and the other, S2(a)(b), acting as a mode switch to
select the desired output waveform.

VR9 should be wired such that its slider
goes towards R4 (thereby increasing frequency) as its
spindle is rotated clockwise.

SETTING UP

Having completely assembled the instrument a
careful c%leck sﬁould be made for any errors in either
wiring or assembly which might cause trouble when
power is applied. Assuming that all is well the supply
can be switched on and the output voltages from the
power supply measured. Each half of the supply
should give approximately 10 volts output and the
light-emitting diode should be glowing.

RADIO & ELECTRONICS CONSTRUCTOR

Wwww.americanradiohistorv.com



3g”

\

r"l | .\\g‘::‘omput

LJ ) —®- T O — terminals
i

LT,TM .

w I
L L el

, K

ket L P L/ SR S L T

Fig. 8. The layout of components inside the
case, and control positions on the front panel

At this stage the outputs of the generator can be

checked and the frequency scale set up. Select the

“X100” frequency range (100 to 1,000Hz) and set the
frequency control to its mid-scale position. The mode
switch should be in the sine wave position and the

amplitude control at maximum. Connect an os-

cilloscope to the output terminals and check that a
sine wave of about 500Hz is produced. The waveform
may be distorted but this will be corrected later. Next
check that when the mode switch is in its other two
positions the appropriate triangular and square wave
forms appear at the output terminals.

Select the square wave mode and adjust the
balance control VR7 until the two half-cycles of the
waveform have equal time periods. At this stage the
triangular and sine waveforms should be
symmetrical.

Set VRS roughly to the middle of its range (or to in-
sert about 160Q if a 4700 potentiometer has been
used). With the “X100” range selected and the fre-

* quency control set to “10” an output frequency

around 1kHz should be given. Pre-set potentiometer
VR4 can now be adjusted to make the frequency ex-
actly 1kHz. Now set the frequency control to “1” and
adjust VRS until the output frequency is 100Hz. The
settings of these two potentiometers are to some extent
interdependent so the procedure of adjusting VR4 and
VRS should be repeated until the frequencies are cor-
rect at both ends of the frequency control scale. Now
the span of frequency is correctly set up and the scale
calibrations will be consistent on all six ranges.

Set the frequency control to mid-scale (“5” on the
dial) and select each frequency range in turn. Pre-set
potentiometers VR1 to 3R3, VR5 and VR6 are then
adjusted to give the correct mid-scale frequency on
each range.

With sine wave output selected, adjust VR10 to
produce minimum distortion of the waveform. Check
that the control VR11 allows the output level to. be
adjusted up to a 2 volt peak output at full amplitude.

MARCH 1976

The triangular wave produced by the function
generator has good symmetry

The square wave output. Rise and fall times are
very sharp and gvershoot is negligibly low

The sine wave output is produch by a shaping
network and, as can be seen here, has excelient
conformity with the true sine shape

All three outputs should be approximately the same in
amplitude.

The instrument is now ready for use.
(Concluded).
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winD N1/ FORCE
INDICATOR

Keep an eye on the weather outside
with the aid of this simple home-
constructed anemomaeter.

Many households have a barometer and ther-
mometer for “weather watching”’. The wind force in-
dicator described here provides further useful
information for making short-term forecasts.

The rotor assembly which senses wind force is
mounted in the open away from wind obstructions. It
is coupled to a read-out meter which can be positioned
at any convenient point inside the house.

ROTOR ASSEMBLY

In the rotor assembly are three plastic funnels,
modified to act as cups, which are fixed on arms spac-
ed out at 120° intervals, as in Fig. 1. The arms are
fitted to a metal skirt which is, in turn, secured to the
sEindle of a d.c. generator; the result is that both the
skirt and the generator spindle rotate in the wind, the
speed of rotation being proportional to the force of the
wind. The output of the generator couples via a pre-
set potentiometer to a 0-100#A meter, as in Fig. 2,

Metal skirt

6% 316" o/dia

Fig. 1. The rotor assembly has three arms at
the end of which are plastic funnels modified to
act as wind cups
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By V. S. Evans
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Fig. 2. The electrics comprise a small d.c.

motor which functions as a generator and

which is coupled to the rotor assembly. The

output of the generator deflects the needle of a
meter inside the house

thereby allowing the meter to give an indication of
wind force. The meter is inside the house, being coupl-
ed to the generator outside by the two'interconnecting
wires.

The d.c. generator used by the author is an
“Acadex’ low voltage d.c. motor, which is available.
from J. Bull (Electrical) Ltd., 102-3 Tamworth Road,
West Croydon, Surrey, CRO 1XX. It is found that the
motor is a snug fit in a 6in. length of plastic tube of
1iin. internal diameter, which may be obtained from
builders’ suppliers and the like. For added security a
few turns o? adhesive tape may be wrapped around
the motor at the top before inserting it in the plastic
tube. Two wires from the motor pass down along the
inside wall of the tube as in Fig. 3. In this diagram the
plastic tube is shown) wider than scale to illustrate
assembly more readily. Immediately under the motor
is a wooden dowel of 11in. diameter which is a tight fit
inside the plastic tube. The dowel can be any con-
venient length and its lower end is secured to the
mounting beam for the assembly. The dowel has a
vertical flat or groove in its surface to allow the
ﬁassage of the wires from the motor. It is advisable to

ave the motor on hand before obtaining or preparing
the plastic tube and dowel. Measurements for these
can then be taken from the motor itself.

The metal skirt on which the three arms are
mounted is a small can with an inside diameter of ap-
proximately 2in., and this may be prepared from a
Heinz baby food tin. It is secured to the motor spindle
by means of a Meccano gear wheel, the latter being,
bolted centrally to the top inside surface of the can.

The same bolts also hold the three arms of the
assembly on the top of the can. The arms consist of
6in. lengths of aluminium or aluminium alloy tubing
having an outside diameter of 3in. The ends which
secure. to the top of the skirt are partly flattened in a
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The rotor assembly and generator are mounted
out in the open. The generator output is con-
nected to a meter postioned inside the house.

vice and are then drilled for the mounting bolts. Each
cup is secured at the end of its arm in the manner
shown in Fig. 4. The cups are plastic funnels having a
diameter at their widest part of 34in. Each spout is cut
so that only }in. remains and this is plugged with a
suitable length of cork. The funnels used by the
author have a small handle at one edge; each 6in. arm
passes through this and then through a hole drilled in
the funnel proper. A smaller hole is drilled on the
other side of the funnel through which passes a large
self-threading screw. This passes into the end of the
arm, which may if necessary be flattened slightly to
enable the screw to obtain good purchase. Application
of a good adhesive to the inside surface of the funnel
and the arm will give added long-term strength.
Adhesive may also be applied to the inside ends of the
arms and the top of the metal skirt.

PREPARING THE MOTOR

The motor has a brass ferrule on the end of the
spindle which must be carefully reduced in diameter
with a small file to enable it to fit the Meccano

. - I/4"dia hole
6“arm -
. - —Metal skirt
Meccano -wheel 2“i/d
__Plastic tube
6“x 1114”i/d

Wood dowel 11/4°dia

Mounting beam length as required

A

==

Fig. 3. Sectional side view illustrating the
motor, the motor housing and the rotor
assembly
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Screw and washer

"y

Ly
|

Cork)

Fig. 4. Each plastic funnel is secured to its arm
in the manner shown here

wheel. This should be an easy fit with no force used, as
the motor can be easily damaged if harshly treated. A
1in. hole is'drilled in tﬂe metal skirt to allow access to
the locking screw of the Meccano wheel.

When the assembly has been checked out and com-
pleted, the {in. hole in the skirt may be covered with
tape. The whole may then be painted.

Initially, the pre-set potentiometer of Fig. 2 should
be adjusted to insert maximum resistance into circuit.
Its value can then be reduced as required after ex-
perience with the installation has been obtained.
Should it appear, on the other hand, that the meter
needle will be deflected excessively, further resistance
may be inserted in series to protect the meter. For
these reasons it is preferable to start using the equip-
ment on a day when there is just a moderate breeze.
The leads from the d.c. motor should, at first, be con-
nected without the electrolytic capacitor across the
meter. If the meter gives a reverse indication the leads
are transposed. The electrolytic capacitor may then
be connected. It causes meter reading changes to be
presented smoothly.

Beaufort Wind Scale
‘(Ratings up to Force 9)

Force Description Strength (m.p.h.)
0 Calm Less than 1
1 Light airs : 1-3
2 Light breeze 4-7
3 Gentle wind 8-12
4 Moderate wind 13-18
5 Fresh wind 19-24
6 Strong wind 25-31
{1 Moderate gale 32-38
8 Fresh gale 39-46
9 Strong gale 47-54

The writer calibrated his own meter to correspond
to the Beaufort Wind Force Scale used by seafarers,
yachtsmen and meteorological services. In this scale a
wind strength of 47 to 54 m.p.h. is a gale Force 9,
which is not often exceeded in the U.K. except in the
extreme North. The accompanying table gives the
relevant data, and observation of wind conditions over
a period will enable an approximate calibration to be
made. [ ]
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COLLECTING
QSL CARDS

by F. G. Rayer

An added interest for the short wave listener is the
collecting of QSL cards from amateur transmitters. This
article outlines the simple basic approach that is required
for obtaining these prized confirmations of successful Dx

reception.

When QSL cards are exchanged between amateur
transmitting stations they are a confirmation that
radio contact has been made. Various awards and cer-
tificates are issued, and can be claimed when the per-
son concerned can produce the QSL cards which show
the required contacts. These can be for working all
continents, for working one hundred different coun-
tries, or for some other activity set out by the
originators.

ransmitting amateurs will be conversant with
QSL cards, and the details given here are primarily
intended for short wave listeners. In the case of such a
listener, he may obtain a QSL card from a station
when he sends a report indicating reception of that
station, together witﬁ details of frequency, time and
other related information. Many short wave listeners
malée quite a sustained hobby out of collecting QSL
cards.

THE QSL CARD

The QSL card is normally some form of post-card,
which may be more or less ornate and which probably
has spaces for information about the station issuing
the card. This information will usually include details
of the power used, mode of transmission, type of
aerial, frequency band of operation, time at which
operation took place, and so on.

The photograph shows a number of QSL cards.
These particular cards were obtained by the author as
confirmations of 2-way radio contacts, but they are
the same types of card which would be issued to a
short wave listener.

Enthusiastic short wave listeners usually have their
own cards, which are of somewhat similar design and
have spaces for the entry of information such as signal
strength, time of day and other details. Such cards are
occasionally home-made, but are more frequently ob-
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tained from printers who specialise in their produc-
tion. Printe(i) cards are almost essential for the
enthusiastic short wave listener who regularly
provides reports of stations received.

REASONABLE RETURN

It is not to be supposed that every amateur
transmitting station will be wishing to receive all
listener reports which may reach him. Nor will every
transmitting amateur automatically send a QSL card
to the listener who has sent a report.

For a reasonable return of QSL cards the short
wave listener should provide a reception report which
is of some interest or use to the transmitting station
concerned. Some reports would be of very %ittle in-
terest and it would be pointless to send them. For ex-
ample, if a station in a local town is regularly in con-
tact with friends and other amateur stations in the
neighbourhood he will be obtaining instant reports
over the air from them, and a listener’s report from
nearby would be of little use or interest.

It is for this reason that care and selection is needed
to obtain a reasonable return of cards. If a station is
failing to obtain contacts or is perhaps conducting low
power tests or using portable equipment, this is an oc-
casion when even a local report, promptly received by
post, could merit a QSL card. There are also special
activity stations which usually acknowledge all
reports with a card. Otherwise reports are best sent
only to stations considered “distant” for the band in
use.

THE RST CODE

. The RST code allows Readability to be classified
from R1 to R5, and signal Strength from S1 to S9. For
c.w. transmissions, Tone is classified from T1 to T9.

Readability and Strength can be estimated from
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RST Code For Reception Reports

Readability
R1 Unreadable
R2 Barely readable, occasional words dis-

tinguishable L L

R3 Readable with considerable difficult
R4 Readable with gractxcally no difficuﬁy
R5 Perfectly readable

Signal Strength

S1 Faint, signals barely perceptible
2 Very weak signals
3 Weak signals
S4 Fair signals
S5 Fairly good signals
S6 Goo s1§'nals .
S7 Moderately strong signals
trong signals y
S9 Extremely strong signals

Tone

T1 Extremely rough hissing note g
Very rough a.c. note, no trace of musicality
Rough, low-gxtched a.c. note, slightly musical

T4 Rather rough a.c. note, moderately musical

T5 Musically modulated note .

T6 Modulated note, slight trace of whistle

T7 Near d.c. note, smooth ripple .

T8 Good d.c. note, just a trace of ripple

T9 Purest d.c. note.

the figures in the table, though some receivers, and es-
pecially those designed for short wave reception of
this kind, will have signal strength meters. Signal
strength may exceed 9, and can then be given in
decibels over 9, or as 9-plus. All signal strength
reports are to some extent comparative only, as results
naturally depend on the listener’s receiver and aerial.

Another code, the International SINPO code, may
also be used. The letters stand for carrier Strength,
Interference, Noise, Propagation disturbance and
Oveérall merit, and each item is classified by a figure
from 1 to 5, with 1 representing the worst condition
and 5 the best condition. (Details of the SINPO code
and other reception codes, together with much other
information of value to the short wave listener, are
given in Radio Amateur Operator’s Handbook which
18 available from the publishers of this journal:
Editor).

AMATEUR PREFIXES

The amateur prefixes allow-the country of origin of
the signal to be identified. A list will be found in such
sources as the Radio Amateur Operator’s Handbook.
The prefixes most likely to be heard when starting will
depend largely on the band chosen. As examples, on
80 metres g (England), GW (Wales), GM (Scotland)
and GI (N. Ireland) would probably be heard first. On
a higher frequency such as 20 metres, the reception of
may Europeans would be possible, including F
(France), EA (Spain), Germany, Norway, Sweden
and others. More distant signals, such as those from
the U.S.A., Canada, U.S.S.R. and other countries out.-
side Europe will also be heard at suitable times. At
least some days of the week will usually provide
reception of remote signals such as ZL (New Zealand)
or VK (Australia) provided the correct times of day
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are chosen. There is, of course, more interest in the
reception of calls seldom heard, or from remote coun-
tries, when using the DX (long distance) bands.

SENDING REPORTS

Probably the quickest return of cards will be
obtained by sending reports directly to the station
without delay, enclosing an International Repl
Coupon and a self-addressed envelope for the carc{
This approach is worth-while with a “rare” country
which may not be heard again for a long time. Inter-
national Reply Coupons can be obtained from most
Post Offices.

Because of the expense of direct osting, and often
due to the lack of the station’s fuli) address, reports
and cards are often distributed through the variour
QSL card bureau systems which are available for
enthusiasts. There is, for instance, a QSL bureau
operated for members of the Radio Society of Great
Britain, 35 Doughty Street, London, W.C.1.

RECORDS

Transmitting amateurs are required to keep a log
book showing periods of transmission and other
details, and many short wave listeners keep a
somewhat similar book for their own reference. ’Fhis
can have its pages ruled in columns in which can be
entered details of time, the frequency or frequency
band, station call, signal strength, station contacted
by the station logged and so on, in addition to details
of the:station receiver, changes made to the aerial and
other related information. 8ver a quite short period
this will become a valuable reference to results ob-
tained, and columns can be provided to note when a
report is sent and a QSL card received. [ |

“I'll go Dear. It's probably the postman with
that rather spacial QSL card that arab fellow
promised”’,
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DISCRIMINATING
CONTINUITY

- TESTER

By F. G. Lloyd

This tester gives an audible indication of continuity and is also able
to discriminate between different values of resistance.

A continuity tester is hardly a glamorous item of
test equi?ment and, in its simplest form, may merelx.
consist of a testmeter switched to a low ohms range.
tester which gives an audible instead of a visual in-
dication is usually to be greferred, however, par-
ticularly when complicated wiring is being traced
throuﬁh, since this enables the eyes to be kept con-
tinually on the wiring being traced. ;

An audible continuity tester could comprise an a.f.
multivibrator coupled to a speaker with the two test
leads in series with the multivibrator supply. Other
similar arrangements can be readily conceived, but
these are all capable of giving evidence of continuity
when relatively large values of resistance are applied
to the test leads. False indications can in consequence
be obtained when checking continuity in circuits
which are partly or fully wired up.

The continuity tester to be described here is
capable of discriminating between different values of
resistance and responds only to resistances which are
lower than a pre-determined level. The pre-
determined levef)rangés from 1 to 10Q. If, for in-
stance, the tester is set up to just give a response at
50, it will not respond to resistances of 5.5 or more.
Similar degrees of resolution can be obtained at other
resistance values within its range.

UNIJUNCTION TRANSISTOR

The circuit of the continuity tester appears in the
accompanying diagram, in which it will be seen that it
is powered by a 9 volt battex;y. .

R2, R3, gl, R4 and LS1 form an a.f. unijunction
transistor oscillator. If TR1 is ignored, this functions
in the following manner. After switci’x-on, Cl com-
mences to charge via R3 until the voltage on its upper
plate reaches the triggering level for TR2 emitter. The
capacitor then rapidly discharges via the emitter and
base 1 of the transistor into the loudspeaker, after
which it commences to charge once more until another
pulse is fed to the speaker. A series of pulses are thus

504

Si
: Rg
TR2
2N2646 L
B T
ov L
5
Tus
Test 15
terminals BC107
[o
£ e A8 £ —.B!
& &)
b o
© < B2
TIL209 BC1O7 2N2646
Lead-outs Lead-outs Lead-outs
The discriminating continuity tester has the cir-
cuit shown here. Continuity indications are
given at resistances below a pre-determined
level
applied to the speaker, their frequency depending

upon the values of C1 and R3 and the triggering
voltage level of TR2. When the unijunction oscillator
is running, LS1 produces a tone of around 400Hz at an
adequate level for a normal workshop.

If we now bring TR1 into considefation we find that
operation of the unijunction transistor oscillator is
modified. When the test terminals are open-circuit a
relatively heavy current flows into the base of TR1 via
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COMPONENTS
Resistors

(All fixed values i watt 10%.unless otherwise stated)
R1 33Q 5%
R2 330Q 5%
R3 6.8kQ
R4 270Q
VR1 220Q potentiometer, linear

Cagacitor
1 0.22uF plastic foil

Transistors
TR1 BC107
TR2 2N2646

Light-Emitting Diode
EDI1 TIL209

Speaker y
LS1 150

Switch
S1 s.p.s.t. toggle

Battery ‘
B1 9 volt type PP9 (Ever Ready)

Miscellaneous
Knob
2 test terminals
2 test leads with prods/clips
Case

LED1, R2 and VR1. This base current causes TR1 to
turn hard on, whereupon its collector holds the upper
plate of Cl nearly at the same potential as the
negative rail. In consequence C1 cannot charge via R3
and the unijunction oscillator does not run. The only
current flowing in TR2 is the small standing current

~ between its base 2 and base 1.

If (after having adjusted VR1 to the requisite set-
ting) the test terminals are short-circuited the voltage
at TR1 base falls below the 0.6 volt level required to
keep this transistor conductive and it turns off. C1 is
now able to charge via R3 and the unijunction os-
cillator operates. No current flows into TR1 base, and
the current passed by LED1, R2 and VR1 now con-
tinues to flow through R1 and the short-circuit across
the test terminals.

In consequence, we have arrived at the condition in
which the unijunction oscillator does not operate
when the test terminals are open-circuit, and in which
the unijunction oscillator runs and the loudspeaker
produces an audible tone when the test terminals are
short-circuited. The basic requirement of an audible
continuity tester is in consequence achieved.

RESISTANCE ADJUSTMENT

As was just mentioned, VR1 has to be adjusted to
an appropriate setting if TR1 is to be turned off when
the test terminals are short-circuited. We can now ex-
amine this part of the circuit in more detail.

Assuming a voltage drop of 1.6 volts in the l.e.d.,
R2, VR1, R1 and whatever resistance is applied to the
test terminals form a potential divider, with a voltage
of 7.4 volts across them. It can be calculated that a
voltage of 0.6 volt will appear at the junction of VR1
and R1 (and hence at the base of TR1) if the test ter-
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minals are short-circuited when VR1 inserts a
resistance into circuit of 46Q. When a 100 resistor is
connected across the test terminals the calculated
value in VR1 for 0.6 volt at the junction of VR1 and
R1 becomes 157Q. TR1 will change from the non-
conductive to the conductive state, and vice versa,
when the voltage at the junction of VR1 and Rl is
around 0.6 volt, and this voltage will be given at about
the calculated values in VRI1. :

To visualise the operating sense of the circuit, it is
helpful to initially assume that VRI is set to insert
minimum resistance into circuit. This will cause TR1
to be turned on, and the oscillator to be silenced,
regardless of whether there is a short-circuit or a
resistance of 109 across the test terminals. If, now,
the resistance inserted by VRI1 is increased, a setting
will be reached at which TR1 turns off and the os-
cillator starts to run. With a short-circuit across.the
test terminals the oscillator will start to operate when
VR1 inserts about 46Q. When there ie 10Q across the
test terminals the oscillator will start when VR1 in-
serts about 157, ]

Unfortunately, VR1 cannot be calibrated directly
in terms of test terminal resistance because its setting
depends on battery voltage. As battery voltage falls
with time the required resistance settings in VR1
hecome progressively lower. A simple circuit of this
nature hardly merits supply voltage stabilization and
so VR1 is adjusted from time to time in the same way
as the zero adjust control of an ordinary chmmeter is
occasionally adjusted.

VR1 is wired such that the resistance it inserts into
circuit increases as its knob is turned clockwise. If it is
desired to have the continuity tester respond only to
direct connections between the test terminals, these
are short-circuited and VR1 is advanced clockwise,
from the extreme anti-clockwise position, until the
tone is heard in the speaker. Should it be desired to
have continuity indications for resistances up to and
including say, 7.5, a 7.5Q resistor is connected to the
test terminals and VR1 advanced clockwise for the

‘same effect. When VRI1 is turned clockwise, the initial

frequency of oscillation is a little lower than that given
when VR1 is further advanced. This is because there
is a small range of adjustment in VR1 over which TR1
is not fully turned off. This point does not affect the
operation of the tester. ' :
The light-emitting diode is included to give an in-
dication that the tester is switched on, and also to
make positive use of the fairly heavy current, of
around 15mA, which flows in, the potential divider
components below it. A large battery, such as the PP9,
is preferred, and it is discarded when it is found that
the oscillator cannot be silenced at any setting of VR1
with the test terminals short-circuited. With the

_prototype this occurs at a battery voltage just below 8

volts. Operation at a lower battery voltage may be ob-
tained, if desired, by slightly reducing the value of R2,
However, the value of R2 should not be so low as to
impair operation with a brand-new battery giving a
voltage in excess of 9 volts. The author found that the
value specified for this resistor gave the best com-
promise. The total current consumption of the tester
18 %%proximately 18mA.

e tester may be assembled in a small case with
LED1, VR1 and S1 on the front panel. An aperture
can be provided on this panel, also, for the
loudspeaker, which may be a small 3 to 4 inch type.
VR can be a standard size carbon potentiometer, or
wire-wound. [
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DUAL TRACE OSCILLOSCOPE

The Scopex 10MHz oscilloscope

type 4D-10. This is especially

suitable for test, fault-finding and

quality control applications in
elecronics factories

The first photograph illustrates the
Scopex dual trace 10MHz oscilloscope
type 4D-10. This is manufactured by
Scopex Instruments Limited, Pixmore
Industrial Estate, Pixmore Avenue,
Letchworth, Herts, and has been
selected by many electronics com-
paxllies for production and quality con-
trol.

The 4D-10 oscilloscope is:designed
for operation by semi-skilled per-
sonnel. Single trigger control selects
both the polarity and trigger level
functions, and a trace-locate facility
returns a “lost” trace to the viewing
area. The layout of the front panel of
the 4D-10 together with the lack of
superfluous controls makes it easy to
use, and it is stated that the test
engineer spends his time testing the

product and not trying to operate the
oscilloscope.

The accuracy rate is plus-or-minus
5% on both vertical and horizontal
systems.

The Scopex 4D-10 ‘has been in
production for over three years and in
this time has acquired a record.of high
reliability. Indeed, one of the produc-
tion instruments operated continuous-
ly for over 10,800 hours without
failure, the test being halted only by
power restrictions.

A recent purchase of 35 of the os-
cilloscopes came from Fidelity Radio
Limited for use in their 200,000sq. ft:
factory at Victoria Road,. London
NW10, where they are being applied to
make the task of testing the company’s
over 15 different products easier, and
more accurate and efficient. Fidelity
Radio’s range of products covers a
wide spectrum in the entertainment
field, ranging from radios and unit
audios to stereo amplifiers and tuners

To solve their testing problem,
Fidelity Radio developed a f)urpose-
built test console to supply all the test
signals required for checking
amplifiers and tuners under test, in-
corporating meters in the console to
monitor the performance of the
various sections of the test item (e.3.
scratch and rumble filters in the case
of an amplifier).

However, metering alone cannot tell
the whole story, as it does not allow
visual inspection of the outi)ut
waveform, and when working to low
distortion limits this becomes an im-
;S)ortant factor. This is where the

copex-oscilloscopes come in. The d.c.
to 10MHz bandwidth of the os-

The Scopex oscilloscope iri use at

the Victoria Road premises of Fideli-

ty Radio. Here, it is checking the
performance of a radio tuner

cilloscope gives ample performance,
and the dual trace facility allows both
the left and right hand channels of a
stereo system to be checked
simultaneously.

With the combined effect of the
purpose-built console and the Scopex
4D-10, Fidelity have improved test
times and therefore efficiency which,
in turn, guarantees the high standard
of their products, many of which are
destined for the export market.

The 35 type 4D-10 oscilloscopes now
employed at Fidelity are installed in
the final test and fault-finding areas.
The second photograph shows the os-
cilloscope in use during the checking of
a Fidelity Radio Type 20-20T tuner.

.Jermyn Manufacturing, of
Sevenoaks, Kent, announce an all-
silicon transistor version of their d.c. to
a.c. inverters.

When the mains electricity supply
fails due to strikes, power cuts or
failures, the inverter unit enables cen-
tral heating, tropical fish tanks,
professional equipments (such as den-
tist’s drills, telex machines, etc.), office
equipment and ordinary lighting to
keep functioniﬁg.

Even if nobody is present at the time
when the mains fails, the inverter unit
automatically switches to the load,
running it for up to three hours from
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NEW INVERTER

an ordinary car battery. The load is
switched back automatically to the
normal mains when the supply is
restored, and the unit then acts as a
battery charger, keeping the battery
topped up until the next mains failure.

'wo versions are available, depen-
ding on the size of the load. These are a
150 watt version running from one 12
volt car battery, and a 300 watt version
running from two 12 volt car batteries
in series.

The inverter unit also allows an or-
dinary car battery to run any normal
household mains equipment, such asa
power tool, in the garden or in the

WWww.americanradiohistorv.com

country away from mains electricity.
It can also power television receivers
and lighting when camping, boating or
caravanning. The unit is portable,
rzrétiasures 10 by 8 by 6in. and weighs

“THE VARIABLE ZENER”

In this article, which appeared on
page 348 of the last January issue, the
caption to Fig. 3 referrec{ to a 5Q
potentiometer. The potentiometer
value should have been 5k Q , to agree
with the text.
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‘'Won't play loud or modern
records’. With this
mysterious message to work
from, Smithy the Ser-
viceman, aided as always by
his able assistant Dick, em-
barks on the repair of a mono

record player.

A blustery March wind blew outside
the Workshop, causing the television
‘aerial mast on the roof to swing crazily
back and forth. A sudden gust made
the windows rattle, and the length of
corrugated paper, affixed to the door
that morning by Dick to stop the
draught, made a helpless fluttering
noise. A rush of hailstones clattered
against the windows, the lower edges of
which were opaque under an external
layer of dripping half-frozen water.

“A rough one today, Skip,” remark-
ed Dick. ;

“Arr, so it be, Dick lad,” replied
Smithy with a broad Cornish accent.

“Force 8 at times, I reckon.”

“Arr, that could be true, me boyo."

“l think,” said Dick, *“that I'd
better nip round and batten down the
hatches, throw out the fenders. splice
the mainbrace and make ready to
heave to.”

“Arr,” said Smithy.

“Arr,” said Dick.

RECORD PLAYER

The pair looked at each other and
chuckled. They had reason to be pleas-
ed with themselves. All was warm and
snug inside the Workshop and they
had both had a very successful day,
with the result that the ‘‘Repaired”
rack groaned under the weight of
satisfactorily serviced radio and tele-
vision receivers. There was only an
hour to go before they made their ways
home, and they looked forward to a
comfortable evening in front of the box
watching BBC2 (Smithy) and ITV
(Dick).

“There’s just one job left.” remark-
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ed Smithy, pointing to a solitary
record player on the “For Repair”’
rack.

“Shall we,” asked Dick, “have a go
at it together?”

“That would be an excellent idea,”
replied Smithy. “Perhaps you could

. bring it over to my bench.”

Obligingly Dick rose, walked over to
the rack, picked up the record player
and carried it to Smithy’s bench. He
glanced at its exterior, noting that it
had its own internal speaker, then
opened its lid.

**Hallo,”” remarked Smithy.
“Someone’s tied a label to the turn-
table spindle.”

He leaned forward and quickly
removed the label.

“It’s got something written on it,”
said Dick, interested.

“You’re right,” confirmed Smithy,
as he peered at the label. “It says:
‘Won’t play loud or modern records’.”

“Stap me,” remarked Dick. “That’s
a bit cryptic, isn’t it?”

“It is rather,” agreed Smithy. “Ob-
viously it’s the customer who tied that
label on.”

Dick took it from him.

“The writing’s pretty shaky,” he
commented. ‘‘Perhaps this record
player belongs to someone who's get-
ting on a bit.”

“That’s possible,”” conceded
Smithy. “Let’s try and analyse what
the message means. It doesn’t make
sense to assume that the record player
will play any record provided that it
isn’t loud or modern, so the message
must mean that there are two faults in
the player. One is that it won’t play
loud and the other is that it won’t play
modern records.”

*T wonder,” said Dick thoughtfully,
“what is meant by ‘modern records’.”

“Perhaps,” suggested Smithy, ‘it
means l.p.'s. Perhaps this old bloke
has got a lot of 78’s which the record
player can cope with, whereas it won’t
work with Lp.’s.”

“Don’t tell me,” said Dick in-
credulously, “that anybody actually
plays 78's these days.”

“They could do,” replied Smithy
defensively. “If the chap who owns
this record player is an old geyser he
may be quite happy playing 78’s. In
any case, how otherwise can you ex-
plain the reference to ‘modern
records’?"”

“Well,” said Dick doubtfully, “if
that’s the case there must be a fault on
the pick-up head which allows only
78’s tu be played.”

Smithy came to a decision.

“All right,” he said. *“Then we'll
proceed from that supposition and
check the player first with a 78
record.”

He looked more closely at the record
plaver.

“Ah yes,” he went on. “I recall this
job now. It's a fairly recent model and
it gives a mono output on its own inter-
nal speaker. You can get stereo out of
it by plugging another amplifier and
speaker into a jack socket at its side.

The external amplifier then handles
the left-hand channel whilst the inter-
ral amplifier deals with the right-
hand channel. Dig out a 78 record and
put it on, Dick, whilst I have a look for
the service manual.” )

Smithy walked over to the filing
cabinet. Dick looked through a small
stack of records on the shelf of
Smithy’s bench and selected a 78
r.p.m. disc with a scratched label. He
set up the record player for 78 r.p.m.
operation, plugged it into one of the
mains sockets at the rear of Smithy’s
bench and switched it on. Next, he
placed the record on the changer
mechanism and activated it. The disc
clattered down onto the turntable, the
pick-up arm rose and then obediently
lowered itself on the edge of the disc. A
scratchy hiss became audible from the
speaker of the record player, to be
folllowed by the sound of music at a
comfortable volume level.

“Humph,” remarked Smithy, “that
doesn’t sound too bad to me.”

The Serviceman had returned from
the filing cabinet and now stood
behind his assistant with a service
sheet in his hand.

“There’s only one tone control,”
stated Dick. *Let’s see what that
does.”

Dick adjusted the tone control, to
find that it operated smoothly, cutting
down the treble as it was turned
clockwise.

“Nothing wrong there,” commented
Smithy. “Try turning the wick up.”

Dick advanced the volume control.
The level of sound from the speaker in-
creased, and there was now obvious
distortion on the louder passages. As
Dick increased the volume level the
distortion became more and more evi-
dent, with only the quieter parts of the
recording being reproduced correctly.
Dick turned down the volume control.

“Well,” commented Smithy, “that
explains the ‘won’t play loud’ part of
the customer’s message. The amplifier
in this record player 1s obviously clip-
ping at a much lower signal voltage
level than it should do. We shouldn’t
have much of a problem here, so
switch it off and let’s take a look at the
circuit diagram.”

Dick turned off the record player,
after which Smithy opened the service
manual at its circuit diagram and laid
it out on the bench. (Fig. 1.)

“There aren't many complications
here,” remarked the Serviceman in a
pleased tone of voice. “‘In fact, it's a
very, nice straightforward circuit. You
don’t have to look far, for instance, to
see that there’s a voltage gain of about
100 times from the base of TR2 to the
emitters of the output transistors.”

VOLTAGE GAIN

Dick .peered at the circuit and
frowned.

‘“Where,” he asked, ‘‘does it say
that?"

“There isn’t a statement in so many
words,” replied Smithy. ‘“The voltage
gain is defined bv the values of the
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feedback resistors, and is equal to R13

divided by R12. This is 1k Q divided

by 10Q, which is equal to 100 times.”
N “Oh, I see what you mean now,” said
Dick. “There’s a.f. feedback from the
output emitters via R13 to the emitter
of TR2. This must give negative feed-
back because when, say, the emitter of
TR2 goes positive so also does its
collector, whereupon TR3 gives phase
inversion.”

“You've got the idea,” confirmed
Smithy. “The output emitters are in
phase with the collector of TR3 and so,
when the emitter of TR2 goes positive
the output emitters go negative and
apply feedback to TR2 emitter via
R13. The overall gain is then defined
by R13 divided by R12. There’s
negative feedback at d.c. as well. This
time the feedback is 100% by way of
R13 on its own since C7 can be looked
upon as an open-circuit at d.c. The
standing output emitter voltage is then
equal to the emitter voltage of TR2 less
a small voltage dropped in R13 due to
TR2 emitter current. The output
emitter voltage is set up at about half
supply potential by giving R8 and R9
values which cause the base of TR2 to
be just a little higher than half the
supply voltage.”

“Fair enough,” remarked Dick.
“You were pretty certain about the
voltage gain from TR2 onwards. What
about the voltage gain in TR1?”

“If,” replied Smithy, “the collector
load for TR1 is R4 on its own, the
voltage gain would be about 5 times.”
(Fig. 2(a).)

“Hell’s teeth,” snorted Dick vexed-
ly. ““How on earth can you be so sure?”

“Just look at the circuit,” stated
Smithy in reply. “TR1 has an unbyp-
passed emitter resistor of 3.9kQ and a
collector load resistor of 20k{2. If a
signal voltage is applied to TR1 base,
emitter follower action will result in a
signal of almost equal voltage
amplitude appearing across R5. There
will then be a corresponding signal
current flowing in this resistor. Now
the collector current of the transistor
will be almost exactly equal to its
emitter current, and so the same
signal current flows in R4. Since R4
has about 5 times the value of R5, the
signal voltage developed across R4 will
then be about 5 times that across R5,
which is the same as saying that it’s
about 5 times the input signal voltage
at the base.”

“Oh, I get it,” responded Dick. “In
other words the voltage gain is simply
equal to R4 divided by R5.”

“That’s right,” confirmed Smithy.
“This only applies, of course, when the
emitter resistor is unbypassed. Also,
the relationship doesn’t i’:old true if the
collector load resistance is very much
higher than the emitter resistance
because the gain of thg transistor has
then to be taken into account. But for
low ratios, such as the 5 to 1 ratio we
have here, the gain is defined by the
values of the two resistors. Actually,
this is rather a good circuit for a low
gain single transistor a.f. stage because

Gram motor

ACI28 ACI76
Lead -outs

volume control

BCIO7
Lead-outs

BC214L
Lead-outs

Fig. 1. Representative circuit for a record player having an integral loudspeaker. The left-hand

channel can be taken to an external amplifier from the stereo jack. R6 is the tone control and R7 the

Stereo B \—o0=—

jack
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Fig. 2(a) Voltage gain of a single amplifier stage such as this

can be governed by the values of the collector and emitter

resistors (b) In the record player amplifier, the volume control
is effectively in parallel with the collector load

of its fixed gain and the fact that it in-
corporates a high level of negative
feedback.”

“You said,” stated Dick, “that the
gain figure of 5 times applies when
TR1 collector load 4s R4 on its own.”

“That’s right,” agreed Smithy. “We
have to remember that in practice R4
is coupled via C2 to the treble cut tone
control circuit given by C3 and RS,
and to the volume control R7. If we ig-
nore the tone control, and if we assume
that the volume control is at a low set-
ting, then the collector load becomes
R7 in parallel with R4, which works
out, rough check, at about 14kQ . So
the voltage gain in TR1 when R7 is
taken into account falls to about 14k Q
divided by 3.9kQ, or approximately
3.5 times.” (Fig. 2(b).)

“What happens if you put R7 to a
high volume level?”

“When R7 is at its maximum setting
the input impedance of TR2 base is
also coupled across R4. The input im-
pedance at TR2 base, in the negative
feedback circuit in which it a pears,
will be some 50k Q or so, and tfl’ls will
further reduce the gain in TR1 a little.
This reduction in gain will, however,
be much lower than the increasing
overall gain in the complete amplifier

-as the setting of R7 is advanced and so

the effect will be ynnoticed.”

“Will the tone control circuit also
affect gain?”

“Oh yes,” said Smithy. “The tone
control given by R6 and C3 is a bit of a
brute-force arrangement, but it is very
effective nevertheless. When R6 in-
serts minimum resistance into circuit,
C3 is virtually connected directly
across the collector load of TRI,
whereupon the effective collector load
value, and hence TR1 gain, decreases
as frequency increases. This gives a
high level of top cut. As the resistance
inserted by R6 is increased the top cut

_effect reduces until, with R6 at max-

inll(l;m resistance, it is nearly absent.
l7!1

0 %

‘“Yeah, sure.”

“Good,” said Smithy briskly. “Now
let’s stop nattering and think about
fixing this record player. We know that
it's clipping at a fairly moderate
volume level, so the next job is to get’
the works out and take a few voltage

MARCH 1976

measurements.”

Dick checked through the- service
manual instructions and then, after
securing the pick-up arm to its rest
and removing the record player mains
plug, he took off the bottom of the
case. After some minutes’ work he was
able to remove the printed circuit
board, which he rested against the
open bottom of the record player. The
board was coupled to the other com-
ponents inside the base by way of the
input and output leads and the power
supply leads. These leads_were short,
making it necessary for the case to be
on its side.

“Humph,” grumbled Smithy, “we
won’t be able to play any records
through the amplifier ‘if the dratted
case has to go on its side. Oh well, we’ll
have to see what we can find with
straightforward direct voltage checks.
Switch it on again, Dick.”

VOLTAGE CHECKING
Dick plugged the record player into

the mains supply, then switched on. .
Smithy pulled his testmeter towards -

him and selected a voltage range.

“Now, the first thing to do,” he
remarked, ‘“is the obvious one of
checking the main rectified supply
voltage. This amplifier has got the
positive I'ne at chassis potential, so I'll
clip the positive lead to its
metalwork.”

Having carried out this action,
Smithy examined the printed board
carefully. He then applied the negative
test prod to a copper area which snak-
ed across the board. (Fig. 3(a).)

“Ah,” he remarked. ‘“This is what
I’d expect: about 23 volts. The cutput
emitters come next, so let’s see what
voltage we’ve got there.”

Smithy applied his negative test
prod to tl‘;e board at the junction of the
low-value resistors, R15 and R16. (Fig.
3(b).) He looked at the meter and
grinned.

*“Bloed!” he exclaimed happily.
“The meter reading is only about 3
volts. Well, that explains the clipping
distortion we had. The output stage
can only handle output signals up to 3
volts peak, after which it starts clip-
ping on positive half-cycles.”

“Coulg this mean,” said Dick; “that
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Fig. 3. Successive steps in tracing the course of clipping at low

volume levels in the recora player amplifier. The supply voltage is

checked in (a).. and the voltage at the output emitters in (b). Next

to be measured is the voltage at TR2 base, and, finally, the
supply voltage after the decoupling resistor, R10

TR5 is faulty? Perhaps it’s drawing
too much current and is therefore pull-
ing down the voltage at the emitters.”

“That’s extremely unlikely,”
retorted Smithy a little irritably. “The
output transistors handled the signal
quite happily below the clipping level
and so there’s no reason to imagine
that either of them could be faulty. It’s
much more likely that they’re getting a
wrong control voltage from TR2. The
next thing to do is to see what sort of
voltage there is at TR2 base.””

After checking with the printed cir-
cuit layout diagram in the service
manual, Smithy applied his test prod
to the base of TR2. There was a
crackle from the record player
speaker. He glanced at his meter,
selected a lower voltage range and gave
a grunt. of pleasure. (Fig. 3(c).)

‘“Now, that’s what I like to see,” he
pronounced jubilantly.

“What’s the voltage?”’

“Just over 1.5 volts,” said Smithy
cheerfully. The voltage at TR2 base is
much too low and so, in consequence,
is the voltage at the output emitters.”

“Shouldn’t the voltage at TR2 base

WWw.americanradiohistorv.com

be higher than the voltage at the out-
put emitters? You said just now that a
voltage was dropped across R13 due to
TR2 emitter current. There will also
be a further 0.6 volt drop in TR2 base-
emitter junction.”

“The voltage at TR2 base will
almost certainly be higher than that at
the output emitters when I take the
test prod off,” replied Smithy. “Don’t
forget that I'm getting the base voltage
reading by way of the high-value
resistor, R8, and so the current drawn
by the meter will make the voltage read-
ing lower than its actual value. Still, I
must confess it shouldn’t be all that
low. I think I’ll risk a guess right now,
and say that R8 has gone high in value,
Before I commit myself, though, I'll
just confirm that it’s got a decent
supply voltage at its top end.”

Smithy switched to the previous

- voltage range and applied the negative

test prod to the decoupled rail supply-
ing R8. (Fig. 38(d).)

“There’s nothing wrong here,” he
remarked. “I’m getting a reading of
about 19-volts. Okay, Dick, switch the
record player off and I'll check the
value of R8.”

RADIO & ELECTRONICS CONSTRUCTOR
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Fig. 4(a). When Smithy first checked the value of R8m he obtained
: a falsely low resistance reading
(b). A more realistic reading was given when the test prods were
transposed

As Dick turned off the record player
Smithy removed the positive test clip
from the chassis, switched the
teéstmeter to a high resistance range
and adjusted its set zero control. He
then applied the test prods across RS.
(Fig. 4(a).) ) ]

“What'’s the meter reading, Dick?”

Dick looked down at the meter, then
frowned.

“Blimey,” he said. “That resistor
hasn’t gone high in value, it’s gone low!
The meter reading is only about
15kQ.”

Smithy chuckled, then reversed the

test leads. (Fig. 4(b).)
“What’s the meter say now?”’
“Ah,” said Dick, “that’s more like
it. It's showing about 600k .”
“Good, good,” remarked Smithy,
pleased. “Now, that’s much higher
than the 120k £ value which R8 should
have and so it looks as though we’ve
run this snag down to earth. Quite an
easy one, wasn’t it? I'll leave you to
replace that resistor, Dick.”
*“Okeydoke,” responded Dick
equably, as he walked towards the
spares cupboard. “It’s about time I
had a bit more of the action on this
player. Incidentally, why did the

Testmeter

meter -give a low resistance reading
when you first connected it to R8?”

Smithy glanced at the circuit.

“What was happening,” he remark-
ed, ‘“was that I’d connected the
testmeter with a polarity which caused
currerit from its internal battery to
flow through R10, R11 and the
forward biased collector-base junction
of TR2. So R10 and R11 were effec-
tive in parallel with R8. The readin
was higher than the actual value o%
these two resistors because of the 0.6
volt drop in the collector-base junc-
tion.” (Fig. 5.)

““Oh, I see,” replied Dick, returning
to the bench with a replacement 120k
Qresistor. “So you just swapped the
two testmeter leads.over?”’

“That’s right,” confirmed Smithy.
“All circuits employing transistors can

‘be looked upon as bristling with

hidden diodes when the power is
switched off, the diodes being given by
transistor base-emitter and base- |
collector junctions. So whenever
you're checking resistances in a tran-
sistor circuit you should always con-
nect the testmeter leads first one way
and then the other. If the two readings
so given are different, you then assume

——
T
Rio
R
= Rg “
M——
TR2

Fig. 5. lllustrating why a low reading was given in Fig. 4(a). The

internal circuitry in the testmeter when switched to read resist-

ance is shown in simplified form. Current flows from the positive

terminal of the battery through the meter movement, R10, R11

and the forward biased collector-base function of the transistor
to the battery negative terminal
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that the higher one is nearer the truth
and that the lower one is due to a tran-
sistor acting as a diode somewhere.
When you get that faulty resistor out

ou’ll find that its actua?'resistance is

igher than the 600k Q meter reading
we had just now. This is because,
whilst it’s on the board, it’s shunted by
R9, R12, R3 and R2 in series.”

It was not long before Dick removed
the resistor. As a matter of interest he
checked its value, and found it to be
approximately 1.5MQ.

MODERN RECORDS

Cheerfully, Dick set about soldering
in the new resistor. After some
moments he replaced Smithy’s
soldering iron on its rest with a
flourish, and then examined his han-
diwork. As was always the case with
Dick, the solder joints were im-
maculate.

“All ready to go, Smithy.”

“Fair enough,” replied the Ser-
viceman, switching the testmeter back
to its voltage range.

Dick turned on the record player
amplifier, and Smithy applied the
testmeter leads once more between
chassis and the output emitters at the
junction of R15 and R16. The needle
rose to indicate 11 volts.

“That,” said Smithy exultantly, “is
much more like it. Now, if you could
re-install that printed circuit tem-
porarily in the case we’ll check out the
performance of this amplifier.”

Smithy watched his assistant
benignly, as the latter replaced the
printed board inside the record player
cabinet. He then turned the record
player upright and once more set up
the 78 test record on the changer.
Unclipping the J)ick-up arm, he next
switched on and actuated the changer
mechanism. As the record rotated the
pick-up descended on it and the recor-
ding became audible from the speaker.

Dick adjusted the volume control.
The amplifier now operated satisfac-
torily at all volume levels up to max-
imum. Dick operated the “Reject”
control and the pick-up arm returned
to its rest.

“Well,” said Smithy, “it’s playing
loud now, so that’s got the first snag on
that label cleared.”

“There’s still the ‘modern record’
bit,” Dick reminded him. “We've got
it working with 78’s only up to now.”

“True,” agreed Smithy. ‘“So, turn
the pick-up over and ‘try an lp.”

Dick removed the 78 r.p.m. record,
and found a rather battered l.p. disc,
which he put on the changer. He
altered the turntable speed and turned
over the pick-ug indicator flag, then
started the mechanism again.

Dick and Smithy listened carefully.

“It sounds all right to me,” remarﬁ-
ed Smiithy criticafly, as he adjusted
the volume control. “Perhaps the full
volume level is a wee bit lower than I'd
expect, but it’s not so noticeably low as
to constitute a fault. Let’s have a look
at that label again.”

“Here it is.”
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Fig. 6. The input circéuit of the record player amplifier.
The plus -and minus signs indicate phase

Dick handed it over to the Ser-
viiceman who scrutinised it and frown-
ed.

“ ‘Won't play loud or modern
records’,” he repeated in a puzzled
tone. “But the darned thing is playing
a modern record.” ‘

The Serviceman scowled at the
record player, then re-examined its
circuit diagram in the service manual.

“REureka!” he said suddenly.

“Have you thought of something?”

“Indeeg I have,” replied Smithy ex-
citedly. “I think I've solved this ¥ittle
mystery.”

He rushed towards the pile of test
records, and selected another l.p.
Returning to the record player, he
placed the new disc on the changer,
then actuated the mechanism to reject
the existing one. The new record fell
onto the turntable and the pick-up
once more moved over.

The loudspeaker reproduced the
sound from the new record.

“There’s something wrong here,”
said Dick, scratching his head as he
listened. “I can’t quite put my finger
on it but that record doesn’t sound at
all right to me. It’s not distorted or
anything like that, it just sounds

But Smithy had no ears for his assis-
tant and was busily rummaging in his
spares box..Suddenly he found what he
was looking for: a fin, jack plug.

“Right,” he said. “Now, if I insert
this plug into the stereo jack socket I
should disconnect the left-hand output
from the pick-up.”

Smithy fitted the plug into the
socket. The sound from the speaker
remained unaltered.

““That’s it,”’ he called out
triumphantly. “What that label meant
by ‘modern records’ were not 1:p.’s but
stereo records. Only the right hand
channel is getting through and we did
not realise this because the first 1.p. we

ut on was an old mono recording.

his last record I'm playing is a stereo
one, and as you can hear, there’s only
one channel being reproduced.”

Exultantly, Smithy removed the
jack slug from the socket. At once, the
sound from the speaker acquired a
new dimension and was as full and
broall in character as any self-
respecting modern record should be,
even when played over a mono system.

“Hey,’ asked Dick, startled. “What
did you do then?”

“When I put that plug in and then
pulled it out,” said gmithy, “I must

have dislodged the dirt or whatever it
is in the jack socket contacts which
was preventing the left-hand channel
from the pick-up getting through.”

«T still don’t get it.”

“Look at the input part of the circuit
diagram,” said Smithy, pointing at the
service manual with his finger. (Fig.

“Yes?’l

“The right-hand channel from the
pick-up,’ stated Smithy, ‘‘goes straight
into the amplifier. But the left-hand
channel from the pick-up goes through
two contacts in the stereo jack socket
before it goes to the amplifier. The
idea is that you can put in a jack plug
to take off the left-hand channel if you
want to, whereupon it doesn’t get to the
amplifer in the record player.”

“Of course,” said Dick, light daw-
ning at last. “I see what you’re getting
at now. For mono operation from a
stereo record, the two pick-up outputs
have obviously to be in parallel. It
looks as though I'd better have a look
at that jack sockét and clean its con-
tacts up a bit.”

“That would be a good idea,” agreed
Smithy approvingly. “It was just a
stroke of luck that I displaced
whatever was preventing those two
jack contacts from touching when I in-
serted and took out the plug. Anyway,
we have now solved the problem of the
record player which ‘won’t play
modern records’.”

FINISHING OFF

Dick grinned.

“It had us guessing for a while.”

“It certainly did,” agreed Smithy.

He glanced at his' watch.

“Dear me,” he continued, “it looks
as though you’d better finish off the
record player tomerrow morning.
We've been so engrossed with it that
we've been working for nearly quarter
of an hour after packing-up time.”

“We've been so engrossed, too,”
stated Dick, looking at the storm out-
side, “that we’ve forgotten all about
the weather.”

“Arr,” said Smithy, reassuming his
Cornish accent, “we’ve been right snug
in our harbour, Dick lad.”

“Would you,” Dick asked, “be giv-
ing an old shipmate a lift home in your
car?”’ .

“Arr, likely I'll be, boy.”

“It’s foul weather in these latitudes,

Skip.”
“Arr,” said Smithy.
“Arr,” said Dick. u
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New Products mm—

LOOSE DRILL CHUCK FROM PARAMO TOOLS

A complete innovation from PARAMO Tools is the introduc-
tion of a loose drill chuck, mounted on a spiral ratchet bit.
This slides into any spiral ratchet screwdriver, either
PARAMO or their competitors, to replace the standard
screwdriver bit. Quickly fitted, the chuck will take twist bits
up to 6 mm for the smaller two sizes of spiral ratchet, and up
to 8 mm for the 131AH. The speed of replacement of the
drill chuck enables drilling and screwing operations to be
speedily carried out. The high speed attainable with the
spiral ratchet action, of course, makes drilling thin materials
easy.

The drill chucks are priced at £3.15 plus V.AT. for all
sizes, and will be available from yaur usual PARAMO Tool
stockist.

The precision manufacture of the chuck, combined with
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the hardened steel jaws ensure a long
accessory.

life from this

THERMOSTATIC TACKING IRON FOR MODEL
AIRCRAFT FILM COVERINGS

The tool is fitted with a polished chromium-plated shoe,
of sector shape, which is heated to a closely controlled
temperature by means of a powerful heating element,
under the control of a thermostat. This gives rapid
heating and recovery, and ensures that operating

e

-

L N e

The Litesold Thermostatic Tacking Iron has been special-
ly developed for use with model aircraft coverings of the
Solarfilm type.

temperature is always correct, regardless of variations of
room temperature or supply voltage.

The normal setting of approximately 160°C can be
altered to suit individual requirements by means of a
6.B.A. Allen Key, provided with the tool.

An indicator lamp mounted inside the handle glows
whenever the element is energised.

The lightweight, perfect balance and specially shaped
shoe of the tackling tool make it easy for the vital initial
tacking of film coverings particularly in awkward places.

The Litesold Tacking Iron costs £8.15 including
postage, packing and V.A.T. and is available from
Avicraft Limited, 6 Chatterton Road, Bromley,: Kent or
direct from Light Soldering Developments Ltd, 97-99
Gloucester Road, Croydon, Surrey, CRO 2DN.

NOISE CANCELLING MICROPHONE.

A noise cancelling microphone which the manufacturers
state has exceptional qualities of discrimination between the
voice and random noise is now in production at the
Eastleigh, Hampshire works of Selsound Limited.

The microphone design is based on an internationally
accepted patent and Selsound engineers, using their own
expertise, have substantially improved the design to provide
a highly efficient moving coil, low impedance instrument.
The microphone is specially built to withstand the more dif-
ficult environments and rigorous conditions of service and
industrial use.

In their search for the clearest possible transmission of
speech, Selsound engineers have demonstrated that the
microphone is able to eliminate extraneous noise to an ex-
ceedingly high degree. Exhaustive laboratory development
resuited in a high level of response within that band of fre-
quencies most important for clarity of speech, a marked
diminution on each side of this band and a steep gradient to
the sensitivity/proximity curve.

_Selsound microphones are available in the form of a
microphone insert, styled “Type 2500, but the company
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stale thal they can provide special housings to suit specific
requireinents and installations.

Full technical details are available from Selsound Limited
at Victory Close, Industrial Estate, Chandlers Ford, Eastleigh,
Hants.
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TV

FAULT FINDING
' MANUAL for
405/625 LINES

P. & P. 17p

REVISED & ENLARGED

EDITED BY J. R. DAVIES x
132 pages

Over 100 illustrations, including 60 photographs
of a television screen after the appropriate faults
have been deliberately introduced.

Comprehensive Fault Finding Guide cross-
referenced to methods of fault rectification des-
cribed at greater length in the text.

UNDERSTANDING
TELEVISION

by
J. R. DAVIES

Over 500 pages
300 diagrams

£3.25

P. & P. 50p

N\

UNDERSTANDING TELEVISION deals with:

Principles of 405 line reception
Principles of 625 line reception
Nature of the television signal
Receiver tuner units

A.F.and video amplifiers

Defiector coil assemblies
Automatic gain and contrast control
Receiver aerials

The cathode ray tube

Receiveri.f. amplifiers

Vertical and horizontal timebases
Synchronising

Power supply circuits

Colour television
COLOURTELEVISION —80 page

comprehensive introduction to
the subject

The reader is required to have only a basic
knowledge  of elementary radio principles. The
treatment is non-mathematical throughout, and
there is no necessity for any previous experience
in television whatsoever. At the same time
UNDERSTANDING TELEVISION is of equal value )
to the established engineer because of the very
extensive range it covers and the factual inform-
ation it provides.

To Data Publications Ltd., 57 Maida Vale, London, w9 1SN

Please supply the 4th revised edition of TV FAULT FINDING, Data Book 'NOT 1555 jal.. Mo, . o R
Piease supply UNDERSTANDING TELEVISION, Data Book NO. J7 . e i

| enclose cheque/crossed postal order for..........

(BLOCK LETTERS PLEASE)
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SMALL ADVERTISEMENTS

Rate: 8p per word. Minimum charge £1.00
Box No. 20p extra b

Advertisements must be prepaid and all copy must
be received by the 4th of the month for insertion in
the following month’s issue. The Publishers can-
not be held liable in any way for printing errors or
omissions, nor can they accept responsiblity for
the bona fides of Advertisers. {Replies to Box
Numbers should be addressed to: Box No. —,
Radio and Electronics Constructor, 57 Maida
Vale, London, W9 1SN.

SERVICE SHEETS for Radios/TV’s etc. 50p and s.a.e.
Catalogue 20p and s.a.e. Hamilton Radio, 47 Bohemia
Road, St. Leonards-on-Sea, Sussex.

VALVES — Radio — TV — Transmitting — Industrial.
1930 to 1975. 2,200 types. Many obsolete. iist 20p. S.A.E.
for quotation. We wish to buy all types of new and boxed
valves. Wholesalers’ and dealers’ etc. stocks purchased.
Cox Radio (Sussex) Ltd., Dept. REC, The Parade, East
Wittering, Sussex. Telephone: West Wittering 2023.

WANTED TO PURCHASE: All early books on radio,
preferably before 1925. Box No. 282,

BUILD THE MULLARD C.C. TV CAMERA. Complete
kits now available from Crofton Electronics. Send arge
s.a.e. for details to:- 124 Colne Road, Twickenham,
Middlesex, TW2 6QS. Telephone: 01-898 1569.

TO CLEAR: Xtals 2306, KHz, 4" pin spacing, £1 each.
Sigma type 72A0Z, 160TG TCP, lpolarised relays, octal
base, £2.24V d.c. miniature model motor 2 x 1} diam,

76~ shaft, £1. Cold cathode tube GC10B, £1. R.E.P. 3-reed

tuned relay, £2. Miniature R.E.P. R/C relay, £1. 24" mic. -

insert 25p. Radiospares miniature output for personal

receiver, 50p. Transformer 3000 ohm/600 ohm, £l.
Box. No. G283.

AERIAL WIRE, HARDWARE, Vero products. Resistors,
W, W 5%, 2.20 —2.2M, 1p. Capacitors, all types,
f’rom 3p. Denco D.P. coils, 1-5 green, 74p; 1-5 B, Y, R,
W, 69p; 6-7B, Y, R, 60p. IFT’s 13/14/15/16/17, 68p.
VAT excluded. P & P 20p. S.A.E. for full lists. Cleveland
Supplies (REC), P.0. Box 20, Redcar, Cleveland.

WANTED TO PURCHASE: large and small quantities of
transistors, diodes, I.C.s, etc. Immediate requirement for
10,000 BC109 transistors. Send samples/lists of any sur-

lus components. Elekon Enterprises, 224a St. Paul’s
oad, Highbury Corner, London N1 2LJ. Telephone: 01-
359 4224,

SUPERB INSTRUMENT CASES b Bazelli, manufac-
tured from PVC faced steel. Hundre(i’s of people and in-
dustrial users are choosing the cases they require from our
vast range, competitive prices start at a low 75p. Over 400
Models to choose from. Prompt despatch. Free literature,
(stamp would be appreciated). Bazelli, Department No.
gg,TSt. Wilfrids, Foundry Lane, Halton; Lancaster, LA2

UNIQUE “GLOBE-KING” VHF KITS. 80-180MHz.
Receiver, tuner, converter. Vorld wide sales. Send £6.00
or s.a.e. for free literature. Johnsons Radio (C), 17 Solitaire
Avenue, Worcester, WR2 5PP.

{Continued on page 517)
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BUILD YOURSELF A
29W AMP FOR ONLY

COMPLETE
KIT SUPPLIED

DORAM one of Britain's leading mail-
order distributors of audio accessories

&componznts brings you the!INTERNATIONAL
25'- a 25W per channel Stereo Amp. - that you
can build yourself!

This ‘real-value-for- money’ kit is-supplied

with clear assembly instructions and

reliable components togive you a big

sound to be proud of.

¥* Triple Op-amp pre-amplifier

¥ Power ‘Darlingtons’in output stage
#*25W perchannel into 8ohms
%*Modern,elegant styling

The International 25 was originated and
designed by ETI

oo
L ! UISTED IN DORAM’
BIGWS ,,UND VALUE._ PRICED AT ONLY o5 C UE

Daram

PR3

=T vy
INTERNATIONAL 25

DORAM ELECTRONICS LTD
P.0. Box TR8, Leeds LS12 2UF
Tel: Leeds (0532) 34222
An Electrocomponents Group

Company

BETTER JOB -~ MORE PAY!

Do you want promotion, a better job, higher  This helpful guide to success should be read
pay.! “New Opportunities” shows youhowto by evexyzmbxgcliuous ineer.

get them through our low-cost home study  Send for this helpful 76 page FREE book
course. There are no books to buy and you  now. No obligation and nobody will call on
can pay-as-you-learn. you. It could be the best thing you ever did.

CHOOSE A BRAND NEW FUTURE HERE |

Tick or state subject of interest. Post to the address below. l
Electronic Transistor
Build-As.Y. Engineering Technalogy
eGas o Computer CITY & GUILDS
PRACTICAI Electronics ln\s’s:gll_uhons and
10 AN Computer Aty l
IR R CITY & GUILDS
(with kit) Colour TV E',‘;";;’E'.
Electrical Servicing camgialy L I
Enginuering C & G Radio, TV QITY & GUILDS
Electrical and Electronic Tl
Installations Mechunices Radio Amateurs’ l
and Wiring General Rudio Exam etc. ete.
Electrical and TV W <o
Drvughtarnin St i ROk '
) Radio Servicing - .
Electrical Maintenance Coaching for many
Matheniatics and Repairs s major exaninations
To ALDERMASTON COLLEGE, Dept. ERE 15 READING RG7 4PF
Also at our Londen Advisory Office, 4 Fore Street l ERE 15 l

Avenue, Moorgate, London, EC2Y 5EJ Tel: D1-528 2721
NAME (Biochk Capitals Piease),
ADORESS . ., ... ....

........ -. . .POSTCODE . ..... I
Other SUbIeCtE: = = « « o ¢ 0 it it it e e e e s Age - ...

__Accredited by C.A.C.C. Member of A.8.C.C.
HOME OF BRITISH INSTITUTE OF ENGINEERING.TFCHNOLOGYZ
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SMALL ADVERTISEMENTS

Use this form for your small advertisement
To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W9 1SN
Please insert the following advertisement in the ............ issue of RADIO & ELECTRONICS CONSTRUCTOR

15 words at 8p
= £1.20

ALL WORDING

IN

BLOCK LETTERS

PLEASE

|
I enclose remittance of.................. being payment at 8p a word. MINIMUM £1.00
Box Number, if required, 20p extra
NS B B T I S, A g AR L

ADDRES SRRL 5 5.0 o s M i % R o TR v o g v 1o e ro e T LD = e R P

12/13 HENRIETTA ST,

REVOR OPTICAL & P
TECHNICAL ﬁ"ADDEI](EjER

E 6 00 ® MODEL RADIO CONTROL
L) Detailing both Theory and Practice, this book,

4” L
dia. lens

P 0 ST ?hye lf‘:g :\Irz.jga (I;?ju :2 g:;\:‘CF;az\ll‘:l;Jkelvgl%rlr;afsh??etg%r:ae;
FREE | prlo Do Wesoiwy
FLEXIBLE ‘1’54':2‘5:2:‘ b ”"”’"”","'9"?,',.2?‘25"25 b Potaaa™ 32p
MAGNIFIER _
WITH CAST IRON BASE, 0 e 0
PRECISION GROUND AND .
POLISHED LENS, CHROME PLATED gtNallsﬁatginNosm " L
FRAME AND FLEXIBLE TUBE. e "2t frof’n__ 2 RADIC
IDEAL FOR HOBBIES, AND i I T
DETAILED WORK WHICH REQUIRES
BOTH HANDS FREE. L o Sl LU S
BOOKS DIVISION,
S.A.E. FOR CATALOGUE 64 Waellington Road,
(Subject to price ruling at the time of issue) Hampton Hill, Middx. :
[ M |
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SMALL ADVERTISEMENTS

(Continued from page 515)

Radio. Please become a supporter of this worthy cause,
Details from the Hon. Secretary, Mrs. Rita Shep erd, 59
Paintain Road, Loughborough, Leics., LE11 3L.Z.

FOR SALE: Capacitors, 4mfd, 2000V d.c. wkg., %2; 4mfd,
1000V d.c, wk; -» £1.50; 8mfd, 600V d.c. wkg., :1; Smfd,
3000V d.c. w &, £1, 0.256mfd, 1200V d.c. wkg., 50p;
0.1mfd, 1000V d.c. wkg., 35p. Valves: 801, 50p; CV345,
25p; 6B4G, 25p; HP4106, 25p; PM2DX, 15p; VRo1,
20p; Woden Mic. Trans., M.T.101, £1. Rotar con-
verter, AM. 10KB/21, 12V d.c.,, 3.9 amps in, 480V d.c.,
0.04 am&s out, £1 plus postage. Radiation Monitors Ltd.
utility Geiger Counter, £3, Heavy duty Tannoy hand
microphone, £3. Box No. G299.

POSTAL ADVERTISING? This is the Holborn Service.

ailing lists, addres Ing, enclosing, wrapping, facsimile

letters, automatic typing, £opy 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,

RADIO — LEARN FROM THE BEGINNING. 16 vin-
tage circuit diagrams, receivers and transmitters with
notes, £%).OO. J. M. Allister, 58 Wavell Road, Maidenhead,
SL6 5AD.

tors to computers through mail order. Poltronics One
First Street, Los Altos, Cgalifornia 94022, US.A.

FOR SALE: 100 marked, unmarked i.c.’s £1. 50 new mark-
ed semiconductors £1.50. NPN, PNP transistors,
guaranteed usable, 20-55p. Stereo recorder mechanism
£12. F. M. transmitter kit, £5.50. Casio calculator €5, 6V
mains power supply £4. Miniature deaf-aid amplifier g1,
Car stereo cassette player £15. Pre-recorded cassettes 75p.,
Nickle-cadmium battery chargers £1. P e-Ranger for
spares £6.50. IN4007 10p. 100.unmarked BZY88 50p. 25
unmarked zeners 50p. 100 high wattage resistors £1. 2.5V

£1, Standard 8 sound projector £25. Used cassettes 15p.
1N4148 diodes 50-50p. Miniature relays with socket 50p.
Reconditioned credit meter £3. Daco 33 p.c. pens 75p. 20
piece tap and die set £4. Electronic flasg gun £7. 100 ft.
steel wire cable 50p, s.a.e. for sample. Box No. G304,

ting members, Monthly ma azine, Monitor, containing ar-
ticles of general interest to groadcast and Amateur SWLs,
Transmitter Section and League affairs, etc, League
supplies such ag badges, headed notepaper and envelopes,

SL cards, etc., are available at reasonable cost. Sen for,

€ague particulars. Membership including monthly
magazines, etc., £3.75 per annum. (U.K. and British Com-
monwealth), overseag $10.00 or £4.00. ecretary ISWL, |
Grove Road, Lydney, Glos., GL15 5JE.

(Continued on page 518)
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Veroboard, D.1 p. board, pins,
tools, plastic boxes, Veropak
metal case, Veroboxes, D.|.P.
and transistor sockets, etc.

New catalogue available {price
10p+S.AE. 77 x O

S
e
10

requirements.

Vero Electronics Limited, Retail Dept.,
Industrial Estate, Chandler’s Ford, Hants

Become™ |
a radio
amateur.

Learn how to become a radio-
amateur in contact with the whole

- world, We give skilled preparation
for the G.P.O. licence.

Brochure, without obligation to:

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL, Dept

P.0.Box 156, Jersey, Channel Isiands.
NAME

Vero Electronics Ltd. have products to suit your

., SO5 3ZR
Telephone : Chandler's Ford 2956 (STD 041 25)

-

REB 36

ADDRESS

WWW.americanradiohistorv.com

{Block caps please)
------J
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PLAIN-BACKED

NEW STYLE
SELF-BINDERS

for your other magazines

{max. format 71" x 94")

The “CORDEX" Patent Self-Binding
Case will keep your copies in mint
condition. Issues can be inserted or
removed with the greatest of ease.
Specially constructed Binding cords are
made from Super Linen of great strength,
very hard twisted and twice doubled.
They are attached to strong RUSTLESS
Springs .under tension, and the method
adopted ensures PERMANENT -RESILI-
ENCE of the Cords. Any slack that may
develop is immediately compensated for,
and the Cords will always remain taut
and strong. It is impossible to over-
stretch the springs, as a safety check
device is fitted to each.

COLOURS: MAROON OR GREEN

(If choice not stated, colour available will be sent)

PRICE 9 5p P. & P. 25p

Available only from:—

Data Publications Ltd.
b/ Maida Vale London W9 1SN

SMALL ADVERTISEMENTS

(Continued from page 517)

518

SIX 7-SEGMENT DISPLAYS £1. Common anode
types in arrays of six. Ex-equipment. Fully O.K. £1. Part
working arrays 50p. With pin and testing gen. (Mr.
Bobker), Box No. G305.

FOR SALE: Power supply chassis, 6 transistor, 20-45V
1(13[);\(1)%, 18-50V output, 6A. £7. S.A.E. queries. Box No.

AVO REPAIRS. Estimate given before commencing repair.
Megatronics, 2/4 New Street, Folkestone, Kent. London
Agents: Zeta Windings Ltd., 26 Allsaints Road, London
W.11.

WANTED: Bound volume No. 26 Radio & Electronics
Constructor. Millar, 23 Fouracres, Enfield, Middlesex.
Telephone: 01-804 6195.

LOUD 6V SIRENS for burglar alarms, etc. £1.28p. 3-digit
counters 15p. Add 12p postage. List 9p. Grimsby Elec-
tronics, 64 Tennyson Road, Cleethorpes, Humberside.
Hundreds of bargains at our Lambert Road Components
shop (open Saturdays only).

FOR SALE: ORP12/48p, BPX25/£1.10, TBA625C/£1.05,
LM309K/£1.40. Precision thermistor —80°C to +150°C
lk at 25°C, table supplied/€2.50. Round Photovoltaic
cells: 0.1V, 10mA, 10R optimum load/£1.20; 0.5V,
40mA, 10R/£2.10, latter with threaded stud mounting,
Mercury in glass tilt switch — S/P (0/C in horizontal
position)/96p. P. & P. 25p extra. Box No. G308.

CUT PRICE COMPONENTS: 1000’s valves (1930-76),
semiconductors, resistors, capacitors, etc. Also service
sheets (40p), magazines and equipment bargains
(receivers, transmitters, test equipment, etc.). Send S.A.E.
for free lists. S. Dunning, “Rustlings”, Overstream,
Chorleywood, Herts.,, WD3 4LD.

SERVICE TO CONSTRUCTORS. Technical and prac-
tical help 01 most projects found in Radio & Electronics
Constructor, Television, Practical Electronics, Practical
Wireless, etc. Harrington, 25 Poynter Road, Bush Hill
Park, Eufield, Middlesex.

THE BRITISH AMATEUR ELECTRONICS CLUB for
all interested in electronics. Four Newsletters a year, con-
cessions for members and major’ projects, currently the
B.A E.C. Computer. U.K. membership fee £2 a year from
January 1st, overseas £3 surface, €4 airmail. S.A.E. for
details ¢o: Hon. Sec. J. G. Margetts, 11 Hazelbury Drive,
Warmley, Nr. Bristol.

‘WANTED: Back issues of electronics magazines, es?ecially
Wireless World, Practical Electronics, Practical Wire-
less, Television, Short Wave Magazine, Radio & Elec-
tronics Constructor, etc. Most desirable are complete
sets or long runs and bound volumes. Will gay all ship-
‘ping charges. Payment in sterling. Also need a source of
current issues because of sub. policy changes. Billy
Pettit, 6761 Segovia Road, ississauga, Ontario,
Canada, L5N IPI.

RECITALS OF RECORDED MUSIC. The second Satur-
day evening of each winter month. Next recital: March
13th, 1976, 8 p.m. at Woodford Green United Free
Church, Woodford Green, Essex. Bus routes 20, 20A, 179
& 275 — alight at “The Castle” stop.

(Continued on page 519)
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SMALL ADVERTISEMENTS

(Continued from page 518)

“HEDDON VALLEY ELECTRONICS” free catalogue
and order forms 1976 now available. Manﬁ; popular
semiconductors, resistors, condensers, etc., all at com-

petitive rrices. Prompt attention on all orders regardless of

sizes, all components guaranteed. A must for the home
constructor, for the price of an s.a.e. Heddon Valley Elec-
tronics, Bumpsley Mill, Parracombe, Barnstaple, North
Devon.

FREQUENCY LIST TRANSFERS. We have a limited

supply of sheets of Dial Frequency Transfers in black.
Short W.

iigNData Publications Ltd:, 57 Maida Vale, London,

PERSONAL

JANE SCOTT FOR GENUINE FRIENDS. Introduc-
tions to opposite sex with sincerity and thoughtfulness.
Details free. Stamp to: Jane Scott, 3/Con North St.
Quadrant, Brighton, Sussex, BN1 3GJ.

ESSEX GARDENERS. Buy your Bedding and rock
%lants, shrubs, etc., also cacti from May’s Nurseries, 608
ayleigh Road, Hutton, Brentwood, Essex. Callers only.

Monday to Saturday.

DISABLED YOUNG MAN looking for electronic wiring
assembly (outwork) for assembly in his home workshop.

Box No. G307.

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk

Broads, why not help to preserve these beautiful water-
ways. Join the Broads Society and play your part in deter-
mining Broadlands future: Further details from: — The
Hon. Membership Secretary, The Broads Society,

“leknjeld,” Hilly Plantation, Thorpe St. Andrew,

Norwich, NOR 858.

SPONSORS required for exciting scientific project. |

Norwich Astronomical Society are building a 30" telescope
to be housed in a 20’ dome of novel design. All labour being
given by volunteers. Already supported by Industry and
‘Commerce in Norfolk. Recreational.. Educational. You can
be involved. Write to;: NAS Secretary. The Manse, Back
Lane, Wymondham, Norfolk.

ave frequencies 1.8Mc/s to 32Mc/s and 144Mec/s
and 146Mc/s. Includes amateur band marker frequencies
at 100kc/s points and other short wave frequencies from 2
to 32 Mc/s at every 500Kc/s points. Each frequency is
repeated. Two sheets for 5p., five sheets for 10p., ost%e

9

PRECISION
POLYCARBONATE CAPACITORS

ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE
440V AC (+-|1,0%)

0.1pF 1§"xr') 51p

0.22uF (13"x3") é4p 1.0pF 82p 62p 52p
0.25uF (13"x3" 87p 2.2uF 9%6p 75p 61p
0.47pF 21 2'x3¥) ©op 4.7uF £1.62 £1.13 94p
0.5uF (137x3") PIp 6.8uF £1.96 £1.38 £1.13
0.68uF (27 x3”) 93p 10.0uF £2.40 £1.95 £1.64
1.0uF (2"x3") £1.03 15.0pF £3.22 £€2.79 £2.24
20pF (2"x17) £1.44 22,0pF £4.28 £3.68 £3.08

TANTALUM BEAD CAPACITORS - Values available: 0.1, 0,22,
0.47,1.0, 2.2, 4.7, 6.8F at 15V/25V or 35V; 10.0uF at 16V/20V or 25V;
10pF at 6Y/10V or 16V; 33.0uF at 6V or 10V; 47.0uF ac 3V or 6V;
100.0pF at 3V. ALL AT 10p EACH; 10 for 95p; 50 for £4.00,

TRANSISTORS:

BC107/8/9 9p °BC183/183L 11p +BF194 f2p BFY51 20p
«BC114 12p *BC184/184L 12p *BF19 13p BFY52 20p
*BC147/8/9 10p *BC212/212L 14p °*BF197 13p ocn 12p
»BC153/7/8 12p *BCS547 12p AF178 30p 2N3055 S0,

P
*8C182/182L 1tp * BC558A 12p BFY50 20p *2N3702/4 1tp
1N914 ép; 8 for 45p;'18 for 90p. 1N916 8p; 6 for 45p; 14 for 90p.
'IS44 5p; 11 for 59p; 24 for £1.00, |N4148 5p; 6 for27p; 12 for 48p.
LOW PRICE ZENER DIODES: 400mW; Tol. +-59% at5mA. Values
available; 3V:.3.6V; 4.7V; 5.1V; 5.6V; 6.2V; 6.8V; 7.5V; 8.2V; 9.1V;
10V; 11V, 12V; 13V; 13.5V; 15V; 16V; 18V; 20V; 22V; 24V; 27V; 30V.
All at Tp each; 5 for 33p; 10 for 65p. SPECIAL: 100 Zeners for £6.00.
*RESISTORS: High stability low noise carbon film 5%, T W at 40°C;
$W at 70°C. E12 series only — from 2.2Q to 2.2MQ ALL AT 1p EACH; 8p
for 10 of any one value; 70p for 100 of any one value. SPECIAL PACK:
10 of each value 2.2Q to 2.2MQ (730 resistors) £5.00,

" [*SILICON PLASTIC RECTIFIERS ~ 1.5 Amp - Brand new wire

ended D027: 100 P.L.V. - Tp (4/26p); 400 P.I.V. — 8p (4/30p).

BRIDGE RECTIFIERS: 24 Amp. 200V - 40p; 350V — 45p; 600V ~ 55p.
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT 5p
each; 500,1000), 2200, 470, 6800 1K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K,
47K, 100K, 250K. 680K, 1M, 2.5M, & 5M.

PLEASE ADD 8% VAT TO ALL ITEMS EXCEPT THOSE MARKED
WITH * WHICH ARE 25%. PLEASE ADD 15p POST AND PACKING
ON ALL ORDERS BELOW £5.00. J

Send S.A.E. for lists of additional ex-stock items. Wholesale price lists
available to bona-fide companies, ALL EXPORT ORDERS ADD COST
OF SEA/AIRMAIL. L

MARCO TRADING

Dept. Cé, The Old School, Edstaston, NR. WEM, Salop.

Tel: WHIXALL (Salop) 4645 (STD 094872) (Props: Minicost Trading Ltd.)

CAPACITORS—SPECIAL OFFER
250 (10 EACH — 25 VALUES)

including miniature metal film types S/mica disc and tubular ceramics.
£1.25 INCLUSIVE
ATLANTA E.S.P. LTD. (DEPT. R&EC)

10 Dyden Chambers, 119 Oxford Street,
London W1R 1PA - (Mail Order only)

MORSE 22 By THE RHYTHM METHOD !

FACT NOT FICTION. ¢ you start RIGHT you will be reading
amateur and commercial Morse withinamonth. (Normal progress
to be expected.) )
Using scientifically prepared 3-speed records you automatically
learn to recognise the code RHYTHM without translating. You
can’t help it. It's as easy as learning a tune. 18-W.P.M. in 4 weeks
guaranteed. For Complete Course 3 Records & Books send £4-95
including P.P.1. etc. (overseas surface maijl £1 extra.)

For further details of course Ring 01-660 2896 or send large S.A.E.
for explanatory booklet to:—S. BENNETT, G3IHSC

{Box 38) 45 GREEN LANE, PURLEY, SURREY

EXPLORE VLF!
EXTEND YOUR COVERAGE to 2,000-30,000m (10-150
KHz) with a V.L.F. TUNER. Receives DX navigational bea-

TO MAKE. All parts including case, battery, instructions,
money back guarantee, ONLY £7.80 post free.

CAMBRIDGE KITS viton cabruge ™" ™

cons, standard frequencies, 24 hour time signals etc. EASY [

'MULLARD FERRITE CORES — LA3 100 to 500 kHz,
54p: LA5 30 to 100 kHz, 81p; LA7 <=10 kHz, 81p;
LA13 for W.W. Oscilloscope, £1.50.

SPECIAL OFFER — Metallised Polyester Capacitors by Erie,
Mullard, etc. Values include: :01/160V, .01/250V,
-015/160V, -022/160V, -033/160V, :047/160V, .068/160V,
-1/160-250V, .22/160V, etc. This is a bargain not to be

missed. 100 for £2.00.

1N4148 SWITCHING DIODES, 10 for 30p; 50 for £1.25;
100 for £1.50; 1,000 for £10.00

TRANSISTORS -~ All branded BC147, BC148, BC149,
BC157, BC158, BC159, BF194, BF195, BF196, BF197
8p each or 100 for £6.50.
Pléase note all prices include UK Postage. and
appropriate VAT @ 8% or 25%
MAIL ORDER ONLY
XEROZA RADIO
1 EAST STREET, BISHOP'S TAWTON, DEVON

MARCH 1976
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RADIO & ELECTRONICS CONSTRUCTOR

Single Copies
Price 35p each, postage 11p
ISSUBIS) FEBUINE ... iiuritiinee et iei et st v ee et e e e e ane e

Annual Subscription

Price £5.00, post free, commence with.........., L s i e e issue
Bound Volumes:

Vol. 25. August 1971 to July 1972, Price £2.00, post & pkg 65p

Vol. 27. August 1973 to July 1974 Price £2.40, post & pkg 65p

Vol. 28. August 1974 to July 1975 Price £2.75, post & pkg 65p

CORDEX SELF-BINDERS

With title, 'RADIO & ELECTRONICS CONSTRUCTOR’ on spine,
maroon only : Price £1.00, post & pkg 25p
With no title on spine, maroon Price. 95p, post & pkg 25p
With no title on spine, green Price - 95p, post & pkg 25p
Prices include V.A.T.

DATA BOOK SERIES

DB5 TV Fault Finding, 132 pages Pricee 90p, P. & P. 17p
DB6 Radio Amateur Operator's Handbook, :

88 pages Price 70p. P: & P. 12p
DB17 Understanding Television, 504 pages Price £3.25, P. & P. 50p
DB18 Audio Amplifiers, 124 pages Price 53p. P. & P. 14p
DB19 Simple Short Wave Receivers !

140 pages Price 80p, P. & P. 17p

STRIP-FIX PLASTIC PANEL SIGNS

Set 3: Wording — White ~ Price 75p, P. & P. 7p

Set 4: Wording — Black Price 50p., P. & P. 7p

Set 5: Dials . Price 38p, P. & P. 7p
Prices include V.A.T. on Panel Signs

e et e TR R S SO e STE ) e SABCEOR L S0t SR A 08 00 BI5GBt (BLOCK LETTERS PLEASE)

Postal Orders should be crossed and made payable to Data Publications Ltd.
 Overseas customers please pay by International Money Order.
All publications are obtainable through your local bookseller

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

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS

RADIO & ELECTRONICS CONSTRUCTOR

Wwww.americanradiohistorv.com



