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DCOLR |7
et SUPER 6

SOLDERING INSTRUMENTS | .. oun wives
EQUIPMENT | A
AND EQUIP TRANSISTOR RADIO!

T S —— A quality radio available as a kit or ready built. The sparkling
e | performance and superb finish of the completed receiver give

| you value equivalent to a £12.12.0 commercial model.

| ¥ All new parts, can be built in 2 hours. * 6 transistors and
diode. % 350mW output. % Superhet circuit, Ferrite rod
DESIGNED FOR aerial. % Weymouth Radio printed circuit board. % Compo-

| nent positions and references printed on back of board.

* Nlcely styled wooden cabinet, 1) x 74 x 3%in. % Vinyl
THE AMATEUR’S | covered in various colours. % 6 x 4in. speaker gnv?ng good bass

and treble response. ¥ Full instruction booklet 2/-. Free with

RADIO STATION ; kit. 9 |.F. frequency 470 ke s. % Lining up service if required.
| % All parts supplied separately. Write for list. S.A.E. please.
! % 9v. battery required. VT9 or P.P.9 (3/9 with kit).

CUMP!'LEU];ES/-K!!ISTUN LY £4'l 7' 6

OR FULLY BUILT £6.17.6 Tax & Carr. paid

TRANSISTORS
Packet of 3 coded RF transistors {equivalent of OC44,5)
7!6 post paid. Set of 6 transistors and diode with circuit
! diagram. Neatly packed in foam-lined box; useful for
| presentation. I5/-, post paid.
|
|

ILLUSTRATED
List No. 70 1 BIT TRADE SUPPLIED

IN ELECTRONICS (Camberley) LTD.
PROTECTIVE IS VICTORIA AIICE‘;;ES,;‘S:;:;S)ERLEY, SURREY
SHIELD

e JACKSON @

the big name in PRECISION components

Precision built radio components are an im-
portant contribution to the radio and com-
' munications industry. Be sure of the best
and buy Jackson Precision Built Components.

“00” Twin Condenser Designed for use in
miniature transistor

receivers. The front
(aerial) section is 208pF
to provide coverage for
medium waves, and the
rear section is 176 pF,
which may be padded to
match the oscillator—
very robust yet light-

weight. Front area
12in. x 14Zin. x l55in.
deep

for catalogue apply direct to:— .
Sal . In the “ten five” receiver used 3 gang type F price
LA T 1876, 2 air tune pF 6/9 each caliband drive at 28/-.
ADCOLA PRODUCTS LTD,,
ADCOLA HOUSE,
(Dept. P.W.) KINGSWAY-WADDON,
GAUDEN ROAD, LONDON, S.\W.4 _ CROYDON. SURREY

Telephones Telegrams | Phone: Croydon 2754-5. Grams: Walfilco, Souphone,London
MACaulay 4272 & 3101 SOLJOINT LONDON Sw4 - _ _ [

JACKSON BROS. (ionoon) LTD.
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URBIT

ON PARK RADIO LTD.

ALL ORDERS DESPATCHED SAME DAY

& WE PAY POSTAGE AND INSURANCE

MONEY REFUND GUARANTEE

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS

Min! | Mty
MARTIN RECORDAKITS vep. | & [pue. MARTIN AUDIOKITS Dep. | & | pmia.
HALF TRACK | of ‘ o
TAPE AMPLIFIER FOR STUDIO DECK with ready The new MARTIN all-transistor TEN WATT AMPLI-
wired printed circuit, control aud input panels, mains FIER kits represent excellent value for money. Kach
and output transformers, knobs, plans, screws, etc. unit. is complete, requiring only to be connected to the
EP86, ECC83, EZ80, EM85 and 2 LEL84. 3 watts next. We show only the popular units here. Others
antput. Magic eye, Radio and Mic. inputs. Fx. speaker | are availabie. Leatlet upond request. |
socket. Tone and Monitor controls. Can be used as an | UNIT 1. FIVE INPUT SELECTOR. Bize 3} x 3in |
amplifier ... ... ... .. £11.11.0  47/- 8  25/6 Mag. P.U. trystal P.U., Radio, Mic, Tape head.
COLLARO STUDIO DECK. Very latesi model, 3 speedn, f-13 Volt=. Must beused with Unit4 .., . . £2. 7.6
3 motors and 7-iu. spools . (£10.19.8  44/- 8 24/8 UNIT 4. PRE AMPLIFIER AND CONTROL. Size
CASE for above with 8 x 5in. speaker, two-tone srev i} x 2Lin. Voluie on'off, Bass and Treble control.
£5. -15 Volts. Must he used with Unit 1 | L. £8. 2.8
COMPLETE KIT with tape and microphone. £29, m 6 120/- 12 44/- IUNIT o MfUN PAM.ELI“EJ‘XIERt 10 watts. (;ltrxus-{ :
ransformerless Push-p. output. Mounted on ifea
QUARTER TRACK | | siuk. 15 obius output. 40 Volts supply ... .. ... £6,12.8 | |
TAPE AMPLIFIER FOR STUDIO DECK ag_above | UNIT 8. POWER SUPPLY. Gives 9 and 40 Yolts. |
£12.12.0  52/- | 8  27/8 Iteavy duty trausiorier, rectifier and smoothing £2.15.0
CASE a8 above with speaker, two-lane gre £5. 5.0 CONTROL PANEL for Unite 1 and 4, 10.
COLLARO STUDIO DECK titted Marriott “X' meries | ALL FOUR ABOVE UNITS WITH PANEL. 15 oms |
beads . .. £13.19.8 58/~ 12 | 20/8 215 8.0 | 62/~ | 12 | 228
COMPLETE KIT with tape and microphone. £33.19.8 136/ | 12  48/10 UNIT{:,’MMN AMPLIFIER. As Unit 7 but 3 ohms | I
TAPE PRE-AMPLIFIERS output. 24 Vol £5.12.8
HALF TRACK for STUDIO deck. 4001wV out .. £8. 8.0 34/~ | 6 258 § UNIT 6. POWER SUPPLY. As Unit 8, use W'lf; '1"2"65 ‘
QUARTER TRACK usabove .. ... - £8.8.0 39~ 8 283 A Ayl POUR UNITS 1,4, 5 & 6 WITH PANEL. oltias
TAPE HEADS £14. 50 5% [18 (20118
BRADMATIC Half track Record/Playback and Fruse STUREO VERSIONS NOW AVALLABLE, LEAFLET
onpIAte ... ... .. L10.8 LION REQUEST.
F.M. TUNERS
TRIPLETONE F.M. TUNER, Less power ..218.19.6 | 46/~ | 12 :%0/8
TRIPLETONE F.M. TUNER, With power .. .815.14.6 | 63~ | 18 | sk
JASON JTV/2 F.M. snd T.V. sound. Bvllched. self- |
powered L 22,50 (v )18 | soew
o B GRANOPHONE UNITS
. NEW ESR UA25 with Mono Cart, £6. 8.0 - -
b TU;‘LERS D85 AA32D 420100 00/- | 12 | 33/. | GARRARD SEPLO. Single player, Mono cart.. . £5.10.0
228 M FM. ' $98.15.0 15/ 12 42i2 GARRARD AUTOSLIM, 4 speed changer, Mouo £6.12.6
TUNER,AMPLINERS ‘MONO GARRARD ATS AUTOSLIM DE LUXE, Mouo £10.10.0  42/- | 8  23/8
127 CF.M. with 5 wattamp ... ......... £26.10.0 106/- 12 38/10 GARRARD AT/5/P Imprvd Autoslim (Btereo) £8. 0.0 38/~ 8 | 17/4
£07 AN PN with 10 mutt amp (£3615.0 147~ |12 53~ | GARRARD AT5/3000 LM s AT/6 with sim
® TUNER/AMPLIPIERS STEREO arl tstereo) . T SILLEOY e6/0) | RS} [R5/
197 AM. F.M. with 5+5 watt amp .. . £37.10.0 150/~ | 12  55/- GARRARD “DECCADEK’ s:ngle Player with
Zor IO B with 1010 war, amp 2521510 211/- 12 77/4 Decca Deram Cartridge .. £15.15.0 | 63/- | n
£26 As 227 plua Mag. P.U. B £56. 0.0 214/- 12 | 82/1 GARRARD 4HF Trx‘z‘qﬂr‘nptlou Unit, Moo #1700 88/~ | 18 24/11
® STEREO AMP 222 1010 wat! o $27.100 110/- 12 404 GARRARD LAB “A” Transcription changer. .. '£19.14.9 | 78/- | 12 i 28/1L
BHELF MOUNTING TEAK CASE ENTRA ALL MODVIN GARRARD 301 STROBE Transcription uni £22. 0.0 88/~ 4 18 | 32/3

£3.10.0 1A
BEND FOR NEW LEAFLET GIVING ULL 1u HNIUATL, DETALLN

MONO AMPLIFIERS

LINEAR L 45/A 3 valve, 3 watt | 8.0
DULCI GA5 lutegrated, 5 watts, ECLBG valve f.la 2.6 52/8 12 | 18/3
TRIPLETONE HI-FI MAJOR 10 watts output. 2 EL#4

£15.18.9  64/9 | 12 | 23/3
LEAK TL12 10 watt MAIN AMPLIFIER ... £20. 0.0  §0/- | 12  29/4
LEAEK VARISLOPE Mono Pre-amplilier | (£15.15.0 83/~ 12  23/1

DULCI DPALS 15 wait with 2 valve Pre-amp. £26.5.0 105(— 12 38/6

STEREQ AMPLIFIERS

ROGERS CADET Mk. II with P.A.
LEAE TRANSISTOR STEREO 30 P.A.
LEAK STEREO 20 P.A. und main amplitier

£26.15.0 (107/- | 12 39/2
£49.10.0 |198/- | 12 72/7
__£55. 8.0 229/- 12  80/8

HIFI LOUDSPEAKERS

GOODMANS AXIETTE 8-inch . £5,
GOODMANS AXIOM i0inch .. £8.
GOODMANS BK/20/XL Tweeter and crossover £7.
GOODMANS X05000, €2.0.11. X0950. £5.10.11

GOODMANS 210 12in. unit, Full range. 13 watt £10.17.
GOODMANS 301 12in. unit. Full range, 20 watt 15, 4.6 81/- 12 22/4
GOODMANS “MAXIM” .. . .. . .. ..£17.10.0 50/~ 12 25/8

W.B.HF1012 10io. unit, 3.75, 7.5 & 16 ohms .. £4.12.0
WHARFEDALE SUPER 3 Tweoter . . .. £5.16.8
WHARFEDALE SUPER § Tweeter. . £5.19.7
WHARFEDALE SUPER 8 RS/DD £6.14.2 |

WHARFEDALE SUPER 10 RS/DD. Full range £10.18.0  44/- 8 243
WHARFEDALE RS§/12/DD  12in. unit, Full range I

£ll 10.0 = 46/- i 25/8
WHARFEDALE SUPER 12 R8/DD. .. ... .. .. 7.10.0 | 70/ 12 25/8
LEAFLETS BY WHAKFEDALE AND GOOI)M ANB OV REQUEST.

SURBITON PARK RADIO LTD. oz

48, SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

PHILIPS AG1018, Stereo cartrnidge, will
revords with adaptor, 10/- extra . .....£1212.0 5078 | 12 | 18/8
GOLDRING GL58 with arm but less cartridge, .£17. 1.0 | 88/- | 18 24m
GOLDRING GL70 with armn but iess cartridge . £27. 9.4 |111/4 | 12 401
GOLDRING *88" Transcription, less arm . _. 76/6 | 18 | 2718

GUITAR SPEAKERS

ange 7in.

FANEL i2in. 1Teavy duty unit, 20 watt, .. .. £5. 5.0 (] [
WHARFEDALE W12/EG 12in. 15 watt LEAD £10.10.0 q27- 8. 23/%
WHARFEDALE W15/EG 15in. 15 watt BABS  £17.10.0 | 70/- f 13 | 25/8
GOODMANS AUDIOM 51 12in. 15 watt BASS £9, 2.8 | 86/8 6| 278
GOODMANS AUDIOM 61 12in. 20 watt LEAD or BASS ‘

£14. 7.8 | 5%/8 |13 | 211
GOODMANS GUITAR Speaker Andiom 81-15in, £25. 0.0 |100/- | 12 | 38/8

GOODMANS AUDIOM 91 18in. 50 watt BASS |
WRITE FOR GOOD\I ANB  LBAVLET
ELECTRIC GUITARS.

GUITAR AMPLIFIERS

.£27.10.0 110/- | 18 40/
"LLOUDSPLAKERS “RFOR

LINEAR DIATONIC 12 watt. 2 inputs .. __ .. £13. 2.8 | ¥2/8x 124 19/%
LINEAR CONCHORD 30 watt with COVER | £19. 4.6 | 77/- | 12 | 28/3
LEAK TL25 with Pre-amp., 25 watt ... .. £42_ 5. 0 188/ | 61/11
LEAK TL50 with Pre-amp., 50 watt ... .. 1. 5.6 1205/= | 19 | 75/3

MICROPHONES AND FLOOR STANDS

RESLO RBH/T Ribbon ... .. .. £11. 2.8 | 44/8 | 8 2419
RESLO RBH/TS Ribbon with on/off switch . .£13. 10 0 54/- 18 | 19
RESLO leavy Duty Floor 8tand . 27

TEISCO DM304 Dual impedance with owx',c.'l . £4 10 D I

PIEZO BM3 Crystal with switch . .. £210.0
JAP: FLOOR STAND _. .. . . £3. 3.0 '

EASILY REACHED BY FREQUENT TRAINS FROM
WATERLOO TO SURBITON

@ Order for Cash, C.0.D. or Terms
@ Hours 9 am.-6 p.m. (I p.m. Wed)
@ Open Lunch Time and all day Set.

Phone

www americanradiohistorv.com



www.americanradiohistory.com

914

PRACTICAL WIRELESS

February, 1965

BRI T UG
SHORTWAVE RECEIVERS
AMATEUR’ EQUIPMENT

RS T O TR T
INSTRUMENTS FOR TEST,
SERVICE AND WORKSHOP

e

World=Famous kit=sets anyone can build. '
Quality you can see. guality you can compare...

by appearance, by performance.. by any standard
DEFERRED TERMS ON ORDERS UK OVER £I0.

TEST INSTRUMENTS

TELEVISION ALIGNMENT
GENERATOR, Model HFW-I.

Accurate alignment of TV receivers
achieved in minimum time at low
cost. Covers 3.5 to 220 Mc/s on
fundamentals. A must for the

service man. £34.l8.0 Kit

£44.10.0 Assembled

Sin. OSCILLOSCOPE Model 10-12U.
Laboratory quality at utility oscilloscope
price. Wide band amplifiers essential for
T.V. servicing. F.M, alignment, etc. T/8
covers |0 ¢/s-500 ke/s in 5 ranges.

£41.10.0 Assembled 2. I 2.6 Kit

PORTABLE 'SCOPE Model OS-1 A §
compact portable oscilloscope, ideal for
servicing and general work. Printed
circuit board. Case 73 x 4} x 124in. long.

. Wt. only 104 Ibs, £22.|8.0 Kit
10-12V

£30.8.0 Assembled
ELECTRONIC SWITCH. Model $-3U. Converts a single
beam oscilloscope into double beam operation at low cost.

£18.10.0 Assembled £ I 2. |8.0 Kit

VALVE VOLTMETER. Model V-7A, The world’s

best selling VTVM. Measures up to 1,500 volts
£ (d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.10)
E 1,000 M(). Centro zero dB scale, d.c. input resis-
| tance IldMQ. 41}ir‘|1. meter. Complete with test prods,
# leads and standardising battery. .
# £19.18.6 Assembled £I3- |8.6 Kit
& DE-LUXE 6° VALVE VOLTMETER. Model [
IM.13U. Similar spec. to model Y-7A but with im-
proved accuracy. Larger meter. Unique gimbol mount.

£26.18.0 Assembled 8. I 8.0 Kit

RF PROBE. 309-CU extends range to (00 Mc/s. Indication to
300 Mc/s. . .6 Kit

HFW-1I

L V-7A

HY PROBE. HV-336 measures up to 30,000V d.c.

£2.19.6 «ic

RF SIGNAL GENERATOR. Model RF-1U. Up to 100 Mc/s §
fundamental, 200 Mc/s harmonics. Up to 100 mV output on alt &

bands. It R
e £19.18.0 Assembled 3.8.0 «ic !

MULTIMETER, Model MM-IU. Ranges: 0.1.5 v. to 1,500 v. §
a.c. and d.c.; IS0uA to ISA d.c.; 0.200 to 20MQ. 44in. SOuA.

SR £18.11.6 Assembled £12.18.0 «i |

A wide range of other test instruments available including: R/C
Bridge C-3U £10.10.0. AF V/Voltmeter AV-3U £16.10.0.
Wattmeter AW-IU, £17.5.0. (Capacitance meter) CM-IU
£15.15.0. Power supplies. Decade boxes etc. Many other
instruments available under American Mail Order scheme. Why
not send for full details?

E‘l"lllllIII||l|IIIHIIIIIIIHIII||HIIIHI||IIIHI|II|||||II|H|l||l||l|l||I||||IIIHH||I|II.

DAYSTROM LTD.

Dept. P.W.-2, GLOUCESTER, ENGLAND

8 receiver.

£ RECEIVER.
# portable or general

spec. leaflats.

ALL MODELS ALSO AVAILABLE ASSEMBLED

TRANSISTOR RECEIVERS
“OXFORD” LUXWURY TRANSISTOR
DUAL WAVEBAND RECEIVER.

The ideal domestic or personal portable
10 Semi-conductors, Solid leather

case. Send for full details.
£14.18.0 «:

Inel. P.T.

6 TRANSISTOR PORTABLE. Modal
UXR-{. Prealigned IF. transformers.
Printed circuit, 7in. x 4in. high flux speaker.
Real hide case. Yery easy to build.

e P E1201.0 ke

RSW.I.

Two short
£19.17.6 «:

7 TRANSISTOR PORTABLE. Model
trawler and medium wave bands. incl P.T.

"MOHICAN" GENERAL COVERAGE
Model GC-1U. Excellent
purpose receiver for
“amateur” or short wave listening. See full

Assembled £45.17.6 £37'|7-6

Kit

MONEY BACK GUARANTEE
Daystrom Ltd. unconditionally guarantee that each
Heathkit product assembled in a¢ccordance with our
easy-to-understand instruction manual must mest
our published specifications for performance or the
purchase price will be cheerfully refunded.

SPEAKER SYSTEMS $SU-1 MODEL
A practical solution to the problem of a
moderately priced speaker suitable for Sterec
Mono amplifiers, where the equipment has
to be compact. Two speakers, balance control
ducted port reflex cabinet.

Horizontal or vertical (with matching legs)

e PT L1120 xic

COTSWOLD STANDARD MODEL
Acoustically designed enclosure "in the white”
26 x 23 x [54in. 12in. bass speaker, elliptical
middle speaker, 2in. pressure unit. Covers
30-20,000 ¢fs.

Complete kit with all controls.

MFS SYSTEM
A minimum floor space model for the
room. 26in. high x 16in. x )4in. deep.

performance to standard model
£23.4-o Kit

SPEAKERS FOR YOUR OWN ENCLOSURE
12° Heavy-duty Bass (Fane 122/12) £7.7.0.
2" Tweeter (Fane 301) £3.1.6.

(both as used in the Cotswold systems)

smaller
Similar

Price either model

# 12 Goodman's General Purpose G8IA £5.10.6.

8" Goodman's General Purpose G8 £1.8.6, incl. P.T.

Two Speakers' + Cross-over, System SCM-I.

(As used in model $SU-1) with details for enclosure £4.12.0.

RPM INDICATOR (El-ectronic rev coun:er).- A must for the
motoring enthusiast. For 4 cylinders, i2V. pos. or neg. earth.
£8.19.0 (complete). Send for details.

A WIDE RANGE OF BOOKS ON ELECTRONICS AND
RADIO. PLEASE SEND FOR LISTS OR PRICES.

T T T T T TR T T T T
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= THE WORLD'S BEST
SELLING

KIT-SETS

Hi-Fi

W STEREO AMPLIFIER
Model S-33. 3 w/ch. Inputs for
radio, tape and gram. Stereo/Mono
ganged controls. Sensitivity 200mV.

ASE £18.18.0 Assembled£|3.7.6 Kt

6W DE-LUXE STEREO AMPLIFIER. Model S-33H. An
inexpensive 'stereo/mono amplifier with high sensitivity. Suitable
for use with Decca Deram cartridge. .

£21.7.6 Assembled 5.17.6 xi
TAPE RECORD/REPLAY AMPLIFIER KITS. Will operate
with most tape decks. Send for details.

TA-tM (Mono), £19.18.0. Kit TA-IS {(Stereo), £25.10.0 Kit

AMPLIFIERS

PRACTICAL WIRELESS 915

T T
QUALITY =
COST

HIGHES T
AT

P

LOWER

IBW STEREO AMPLIFIER. Model
S8-99. Ganged controls. Stereo,Mono
gram radio and taperecorder inputs. S

P/B selection. £27 |9 6(|t .

£37.19.6 Assembled * bt >
5W HI-FI MONO AMPLIFIER. Madel MA-5. A low priced
amplifier based on the $-33. Printed circuit conscruction makes

build. i
e easy to bul £15.10.0 Assemblea £ 10.19.6 Kic

HE-FIl MONO POWER AMPLIFIER. Model MA-i2. Ideal

for use writh Models USC-1 and UMC-], 0.1 THD at 10 W.

Wide freq. range. £15.18.0 Assembled £| I |8 6 Kie
. .

S D D O

More and more people are buying and specifying Heathkit models because:

% Easy-to-Follow instructions . . . The step-by-step instruction manuals teil you what to
do and how to do it. Large size pictorial diagrams show you how.

% A satisfying Hobby . .. assemble any Heathkit model, switch on and find that it performs
exactly like an expensive, factory-built set. You will be proud of your model, your friends
will admire it, and you built it successfully yourself.

% You save money ... and get better performance at lowest possible cost.

&, 4
HI-FI-TUNERS
Model FM-4U. Tuning range
88-108 Mc/s. Tuning unit (FMT-
4U) with 10.7 Mc/s LLF. (£2.15.0
inc. P.T.)) IF. Amp. (FMA-4U)
complete with cabinet and valves

e Total £ I 5, I 8,0 Kit

AM/FM TUNER. Covers FM 88-108 Mc/s. A.M. 16-50, 200-550
900-2,000 m. Tuning heart (£4.13.6 inc. P.T.), and I.LF. Amp.

gﬁﬁld Ifif)leaﬂets. £26- l 0-0 Kit
EQUIPMENT CABINETS

A large range, in kit form or assembled
and finished. avaitable to meet most needs.
litustrated derails on request.

£7.7.0 - £37.16.0

Many other models covering a wide range of equipment
for HOME, OFFICE or Workshop

SEND FOR FREE BRITISH CATALOGUE
American Catalogue sent for I/~ post paid

FM-4U

Total

Prices from

PUBLIC ADDRESS AMPLIFIER,
PA-1. 50 w. output. two heavy duty
speakers, variable Tremolo. Ideal for

S B 150 .

Legs optional extra 17/6. Set of 4.

50 w POWER AMPLIFIER, MA.50
Ildeal for PA work, electronic organs etc.

£27.18.0 Assembled £19.18.0 i

LU S R AT O O

DAYSTROM LTD.

b 1
Dept. P.W.-2, GLOUCESTER, ENGLAND

A subsidiary of Weston Instruments Group
manufacturers of the

WORLD’S LARGEST-SELLING ELECTRONIC KITS

| crystal filter. 8 valve, “S"” meter,

§ RECEIVER RG-). A high perform- ||

; J Full details of model(s) o...oooooiviiiiii

“AMATEUR”

AMATEUR BANDS RECEIVER
Model RA-l. Covers all amateur
bands from 160-10 m. Half lattice

EQUIPMENT

tuned R.F. amplifier stage.

£39.6.6 i

Assembied £52.10.0

RA-I
AMATEUR TRANSMITTER, Model DX-100U. Covers
all :mateur bands 160-10M. 150 w. d.c. input, self contained
with power supply. Modulator, VFO :
Arsembled ¢toa.15.0 £79.10.0 «ie

‘q AMATEUR TRANSMITTER

3 Model DX-40U. Covers 80-10 m.
Power inputs 75 w. C.W._, 60 w.
peak C.C. phone. Output 40 w. to
aeral. Prov. for V.F.O.

£33.19.0 «i

Assembled £45.8.0

COMMUNICATIONS TYPE _
ance low cost receiver for the dis- |
criminating listener. Freq.: cov. 600

kejs-1.5 Mc/s and 1.7 M /s to 32 M:/s. v - > —
Sendiordenaie, £39.16.0 .. (NI

Other kits in the amateur range include: SSB Adaptor $B-10U,
£39.5.0 Variable freq. Oscillator VF-1U, £10.17.6. Balun
Coil Unit, B-1U, £4.15.6. Grid-Dip Meter GD-1U, £10.19.6.
Q@ Muitiplier @PM-I, £8.10.0. Wide range of models under
American Mail Order Scheme.

Y S G S e S S G N S G G G I G G SR e S

-
Please send me FREE BRITISH CATALOGUE (Yes/No) I

................ e w2
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R- S-C MAIL ORDERS

(MANCHESTER) LTD. TO:

54 WELLINGTON STREET, LEEDS |
Terms: C.W.0. or C.O.D. No C.OD. |
under £1. Postage 2/9 extra under £2.
4/6 extra under £5. Trade Supplied.
S.A.E. with all enquiries please, Personal
shoppers welcomed at any of the branches
below. Open all day Saturday.

54 Mor! S .
BR-ADFOR Nr. Alhaovv::ryz Thter:xer‘e

Opening early February (965, spacious
new premises at 10 Norgh Parade.

(Half-day Wednesday).
|BRISTOL (4, sy wnesanys **
30/31 Gt. West-

BIRMINGHAM 275, C5. "oy |5
Snow Hill Station

(No half-day)
Larger premises now open

DERBY 26 Osmaston Rd., The Spot

(Half-day Wednesday)

DARLINGTON

|3 Post House
Wynd (Half-day

Wednesday) !

EDINBURGH (335 vy |
326 Argyl S .

GLASGO (Half-da;gy g'l'ue:?;;;-

HULL 305505 Trermaan
LEICESTER (.05, Thirsam)
LEEDS 7, Saisy, fose =
LIVERPOOL {30355 iosing
[LONDON 25 éeyyniezs |
MANCHESTER

New lare store, No paifday.
MIDDLESBROUGH % Ny
(Half-day Wednesday)
SHEFFIELD

I

|

13 Exchange Streer.
Castle Market Bldgs.
(Half-day Thursday)

EX. GOY., 2\/. ACCUMULATORS, |
16 A.H. Size 7 x 4 X 2in. Brand new,
4/9 each. FThree for 12/6. earr. 5/-.

MULTI-METERS CABY M1, Senﬁlrlvlly
2,000 ohms per volt. A.C. and D B4/-.
A 10. Baslc Meter sensitivity 155 micro-
arops A.C. and D.C. ranges £4.11.6. B.40.
BSensitivity up to 10,000 ohms per volt A.C.
and D.C.,£6.2.6. ohms per volt, with
overload buzzer. es.w 6. Other types in |

stock from 38/8.
19/9

EX GOVT. SELENIUM
GOVT. SMOOTHING CHOKES. |

L

RECTIFIERS i1v I5 AMP
(BRIDGE) F.W. ONLY

35 H, ohms. Parmeko 8/8
150 mA, WH, 500hm59l9. 120 mA, 12 H, I
ohms, B 9; 100 mA, 10 H, 100 ohms, 6/8; 60
mA, H, 260 ohms, 2/11. |

X.

HI-F1 10 WATT AMPLIFIER
Brand New Complet,e £7 19.6 (é?rr

Manufacturer’s dlscontinued Model. Push-

output. Latest high efficiency valves

ual separately controlled Inputs for

‘Mike' and gram. Separate s and Treble

Controls, High Sensitivity. Qutput for dor

15 ohm speaker. Guaranteed tested and in
perféct working order.

R.S.C. 30-WATT ULTRA LINEAR

HIGH FIDELITY AMPLIFIER AID

e

A highly sensitive Push-Pull high output
unit with_self-contained Fre-amp. Tone |
Control Stages. Certified pertormance
figures compare equally with most ex- |
pgnslve amplifiers available. Hum level
B down. Frequency response #3 dB
30-20.000 ¢/s. A speclally designed section-
ally wound ultra linear output transrormer
s used with 807 outpul valves. All com-
ponents are chosen for reliability.  Six
valves are use! LFss. EF88, BCC83, .
GZ34. Separate Bass and Treble Con-

Ll ols are provided. Minimum ipput required
mr mll outy]t;t is only 12 millivolts so that
MICROPHONE OR

PlCK-UP l? Sl,lTABLE. The unit is|

or

des Ul.l\. SCHOOLS,
TlleTllES, DA\ 5 HALLS or OUT,
DOOR FUV(‘TIUN , etc. For use with
Electronic ORGAN; BASS, LEAD ORX
RHYTHM GUlTAll. STRING BASS,
ete. For standard or long-playing records.
OUTPUT SOCKET PROVIDES L.T.
and H.T. for RADIO FEEDER UNIT.
An extra input with associated vol. control
1s provided so that two separate inputs such
as (iram and “Mike’ can be mixed.
Amplifier operates on 200-250 v. 50 c¢fs. A.C.
Mains and has output for 3 and 15 ohm
speakers, Complete Kit of parts with fully
punched chassis and point-

!

11 Gns to-point  wiring diagrams |
«  and instructions. If required
Carr. 10/-.  perforated cover with carry- |

ing handles can be supplied
for 19/9. "me amp]mer can be supplied, fac-
tory buflt with EL34 ocutput valves and
12 months’ guarantee, for 14 gms. Send
S.A.E. tor leaflet.
TERMS: DEPIPOSIT 33/8 and % monthly
payments of 33/8,
Suitcble microphones and speakers avall-
able at competitive prices.

FANE HEAYY DUTY HI-FI SPEAKERS
2in. 15 ohms. Cast ehassis. Exceptionally

IODLNL 2in. diam. Voice Coll Assemblies.

122710 0watt, bgus.

122/1220“’4LL 74ns. 5

122/14 22 gns. 122/14A 2watt, 10 g0s.

122/1725wau.‘£ 1.17.6122/17TA25watt.£12.17.6

| 13i0. 153 ohuns, Cast chassis. Exceptionally

robust 2in. diam. Voice Coll Adse]
152/12 20watt,12gns. 152/12A 0watt.
152/14 2twatt,14 gns. 152/14A JTwatt.l
152/17 35watt, 18 gns. 152/17A 35watt,
‘A" indicates dual oone type,
.p.s.  Send
available,

| GOODMANS QUALITY LOUDSPEAKERS
| 8in, Axlettc 5 gns. 10in. Axlom £6-5-11.

blles.
S

S.A.E. for leaflets. Terms

12in. Audiom 51 (15 watts) 9.2.8.
12in. Audiom 61 (20 watts) M. g
12in. Axiom 201 (15 watts) 3 gl .4.
12in. Axiom 301 (20 watts)

15in. Audiom 81 (25 watts)

18in. Audliom 91 (50 watts) !27 10.

Available cash or terma.

12 10 WATT HIGH QUALITY
LOUDSPEAKER

In walnut venesred
cabinet. Gauss 12,000
{ines. Speech coil 3
S 06, ©
nly “arT.
5{-. Terms: Deposit
9 monthly

Size 18 x 18 x 10in

Finish "as abovel
: Deposit 17/9 md Y monthly pay-
ments ‘of 17/8. Only £7.19.6, Carr. 8i6,
For larger types see obposite page.

RS.C. POWER PACK,
metal case only 8x 5& x 24in. Stove enamel-
led. 260 A.C. mains. Outpuz
| at 4pin plug and sock t 250 v. 60 mA. Fully
smoothed at 8.3 v. 2 a. Suitable for power
requirements of almost any Pre-amp., or
Radio Tuner.

TRANSISTOR SALE
Mullard OC71 3/8, OC45 4/11. O
OC72 4/9. OC8! 8/11, 00171'8/9 Edlswan
XAl 3/8, XBlu2 3/8, XA112 3/9, XB113 /9,
XB104 2/8. XCI01A 3/8. Postage td. for up
to 3 transistors.

89/8. Louvred

A highly-sensitiv:

small club, ete,

R.S.C. 4/5 WATT A5 HIGH-GAIN AMPLIFIER

e 4-valve qualit

amplifier fo e hom
50 mill Ly %

Oniy {Vol!s input |8 require:

for full output so that it is sultable for use with the latest

High-l.delity Plek-up heads in
types of pick-ups und practieal

Bars and Trebie

l addition to all otber
Iy all “mikes’. Separate

Controls are provided. These gihve full

long-playing reeord equalisation.
kil dAB uonn. 15 dB
of 300 v. 25 wA and .7, or 6.8 v

]
the supply of a
amplitier.

For A,
| Output for 2-3 ohms speaker. Lhnss(lsllihnm alive. ' K"t

Hum level is negligihie
T Negatly rc-edbnck I» used.
5 a. Is avallahle for
Radio Feeder Unlt or 'l‘ape Deck pre-
.C. malns in of ; l"dll) ag :!/s.
scompee n e y detail
b finish

and includes tully punched
ovint-to-puint wiring diagrams and instruc

Goid Hammer
stions. Exceptional value at oniy £4. 15 0.

D
or assembled ready for use 25/- extra. Plus 3/6 carr., or deposit 22/6 and 5 monthiy

payments of 22/8 for assembled unit,

TANNOY RE-ENTRANT LOUDSPEAK- |
ERN. For outdoor or Factory usc. 8 ohms.
8 watts. Only 25/9

ARMSTRONG RADIOGRAM
CHASSIS stereo and Mono

Full Range in stock at all
Branches. Cash or Terms

TRANSISTORISED SOUND MiXER

Enables mixing of up to 4 inputs, l.e., mic,.
tape, gram.. tuner, etc., iffto singlt; ouwut
RC an
completely self- |
contained.
gstandard 9 volt
§ battery. Four
standard Jack in- |
PRICE

puts.
49/6

|
|

| K
|

FANE EXTRA HEAVY DUTY LOUD-
Gl‘l-,\l\r RS, Total Flux 375,000 lings.
Extremelv high sensjtivity. memlomilly
robust 3in. Diameter voice coll assemblle:
smpedance 16 ohms.

Model 133 15 in 40 watts. Dep-
osit 37/8 and tweivé monthly
payments of 31/6.

Model 18318 in. 80 watts,

18 Gns.
osit 51/ and twelve monthly
payr;\ents of 42/8.

24 Gns.
Sen for leaflet.

BABY ALARM or INTER-COMM
Complete set of parts with diagrams,
Housed in $wo polished walnut ﬂ.ntshed
ts of plensing design. High sénsitiv-

r 200~ . A.C. mains. Fully isola-
t, d. Couv.rollable at both units. An inter-
comm, of this class would normally cost
£20-£30. Only 89/8, carr. §/- or assembled
ready for use 6 gns.

cablne
For
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{MANCHESTER) LTD

2in, diameter speech cotls,
at frequencies down to 25 c.p.s.

ok %

b i
% Incorporating two 12in. heavy duty 25-watt high flux (17,000 lines) loudspeakers with TR
Designed for efficient handling full output of ampiitier et L
g
Dual Cone in second speaker reproduces frequencies up to 17,000 c.p.s. -\\ P N
Heavily made cabinet of convenient size 28 X 15 x 13in. has au exceptionally attractive R
PR
<§,hﬁ> i
Four jacli socket inputs and two independent vol. controls for simultaneous connection S
Sina Lo
Separate bass and treble controls providing more than adequate “Boost’ or “Cut”. Bt s
ekl
e
Send S.A.E. for leaflet e
OR DEPOSIT of £4.3.0 and 12 monthly G S

39: Gns.

)i A &) R.S.0. BASS-MAJOR 30 Watt AMPLIFIER

A MULTI-PWRPOSE HIGH FIDELITY HIGH OQUTPUT UNIT
FOR VOCAL AND INSTRUMENTALIST GROUPS

Eminently suitable for BASS, LEAD or RHYTHM GUITAR and all other
musical instruments

covering in two_contrasting tones of Vynair,
For 200-250 v. to 50 ¢,p.s. A.C. mains operation.

of up to four instrument pick-ups or microphones.

LEVEL frequency response throughout the audible range.
SUPERIOR TO UNITS AT TWICE THE COST.

payments of £3.9.11. Carr. 17/6.

R.S.C. BASS-REGENT 50 WATT AMPLIFIER
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT

For bass, lead or rhythm guitar and all other musical instruments-
For vocalist, gram, radio, tape and general public address

% UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION consisting
of a FANE HIGIH FLUX 15 in. 30 watt unit and a FANE 12 in. 20 watt unit with
extended frequency response..

* 4 Jack Socket inputs and two independent volume controls for simultaneous use
of up to four instruments, pick-ups, or mikes.

% Separate Cabinets fully covered with Rexine and Vynair in cortrasting tones
for Amplifier and Speakers.

% Separate Bass and Treble controls for “Boost” and ‘‘Cut”.

Send S.A.E. for leaflet. Or callat one

of our many branches and compare Cash Or Deposit £4.16.8
the Bass-Regent with units at more Price Carr. and 12 monthly
than 3 times the cost. NS. 19/6 paymants of £3.16.8

THE BASS-REGENT AMPLIFIER UNIT ONLY CAN BE SUPPLIED SEPARATELY AT

Deposit 48/6 and 9 monthly

21 Gns.

instalments of 48/6. Carr, 10/-.

HEAVY DUTY LOUDSPEAKERS IN

JOW. HIGH QUALITY AMPLIFIER

A Four Input, two volume control, Hi-Fi unit

with separate Bass andg Treble ‘“Cut” and iuitar.  Speaker
‘‘Boost’” controls. Designed for vocal or instru- Unit 15in.. High
mental groups. For Bass, Lead or Rhythm F‘lnx.‘ 15 ohms. 30
Guitar. Six Mullard or Brimar latest type \yatt&. Cabinet
valves. Housed in strong Rexine covered cabi- size approx. 24 x
net with t.lwin chrome carrying haml:lhgs. (Zjlr X 13in. Only
Attractive black and gold perspex tascia plate, yA

For 200-250 v. A.C. mains. Output for 3 or 15 Deposit 197 Gns.
ohm speakers. Send S.A.E. lor leaflet. 43/- and 12 monthly

T,h?ls%‘faker unit is not separately | SUBSTANTIAL
available. REXINE COYERED
CABINETS

TYI'E BG1
Suitable for Bass

o o D it £9.1.6 payments of 34/,

g - 5] £ 1. Ty N S 3y
1 Carr o O;Indengomloxfﬂﬂy TYPE l;gﬁ.;(: Suitable Bass and Lead
2 GNS. payments ol £1.8.4 Guitar. wa 12in. liegh flux 15 ohm 25

watl speakers, one with aluminium speech
coil and dual cone to provide smooth fre-

R.S.C. GI5 IS WATT AMPLIFIER
for Lead or Rhythm Guitar, ‘Mike’,
Gram, Tape or Radio
High-fidelty push-pull out-
put. eparaté bass and
treble ‘‘cut’ and ‘‘boost"
controls. Twin separately
controlled inputs so that
two instruments or ‘“‘mike’’
and pick-ups can he used at
the same time. Loud- [§
speaker is a heavy duty
high flux 12in. 20 watt, model
with cast chassis. turdy
cabinet is covered in pleas-
ing shades of Rexine/Vynalir.
Model Size approx. 18 x 18 x

Carr.

8in. Only 19 Gns- Yor

Send S.A.E. for leaflet. Or DEPOSIT 39/11
and twelve monthly payments of 33/4

R.S.C. G5 AMPLIFIER
for Guitar, ‘Mike’, Gram or Radio

5-watt high quality output. Incorporating
high flux 12in. 10 watt 12,000 line loud-
speaker. Sensitivity 50 m.v. High im-
pedance jack input. Handsome strongly
made cabinet (size 14 x 14 x 7in. approx.)
finished in complementary shades of
Rexine/Tygan. 200-250 A.C. mains. Suit-
able for Lead or Rhythm Guitar in the
home or small club, etc.
£9 19.6 Or DEPOSIT 22/3 and 9 month-

] =¥ ly payments of 22/3. Carr. 7/6.

quency response from 25 to 17,000 c.p.s.
Cabinet size approx. 30 x 21 x 14in. Covered
In two contrasting tones of grey Vynalr
and Rexine. Rating 50 watts. Only
Or Deposit £3.7.6. and 12 monthly
payments of j

R.S.C. COLUMN
SPEAKERS

R.5.C. BASS /20 AMPLIFIER
A multi-purpose unit especially
suitable for BASS GUITAR
Ahighly efficient unit incorporating
massive 15in. high flux loudspeaker
specially constructed to withstand
heaviest load conditions. Rating
25 watts. Individual bass and treble
controls give ample ‘“boost’” and
“cut’’. Two high impedance jack
socket inputs are separately con-
trolled. AIll controls are conven-
iently positioned in a recess on top
of the cabinet, Cabinet is of sub-

stantial construction and attrac- i -
tively finished in two_contrasting \};‘é::ei}rlgg wgnut éx;:}
tones of Rexine and Vynalr. Size for vocalists and Publio
approx. 2¢ x 21 x 13in. Operation Address. Normally su
from 200-250 v. 50 c.p.s. A.C. mains. 1ied Tor 15 ohm myamt%
fsoernd Sl'ga'gét. 29—;— Gns. 23“‘,5’,%"‘;;‘5 12 but can be supplied for
monthly payments of 51/8, Carr. 17/6. V- Une for 35/« extra. .  :
Type C57, 10-15 watts,
Fitted five 6 x 4 elliptical
LINEAR TREMOLO/PREAMP. UNIT speakers. Overall
Designed for introducing the Tremolo APProx. QGIIS. Carr.
effect to any ampliﬂelr whiich fls fitted w}ltg 26 x 9 x 4in. e
a reserve power supply point for smoothe: - o
.T. and 63 v. A.C. L.T. The unit plugs R T e s L te
into power supply point and any input speakers Overafl size
socket or amplifier. Controls are Speed approx. 42 Carr.
(frequency of interruptions). Depth (for X 10 x 5in. 12 Gns. “306

heavy or light eflect). Volume and Switch
Three sockets are for two inputs 4
and Foot Switch. oNLY 4 Gns.

www americanradiohistorv.com
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Introducing the R.S.C. STEREQ/20 HIGH FIDELITY AMPLIFIER

PROVIDING 10/14 WATTS ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL

Features Include:

output of 28 watts can be obtained,

“HI" and “out! controls,

% Neon panel indicator.

% Hanodsome Perspex Frontplate,
send N.A.E. for illustrated leattet,
Cumiple.e set of parts with point to point
wiring dirgrams and instructions, or Factory
sssembled, tested and supplied with our usual
17 months’ guarantee fur 18 gns. or DEPOSIT
87/9 und nlne wonthly paywments of 37/8.
Protectlve wooden cabinet covered in pleas-
g ghade of leathercloth and fitted carrying
handles and plastic feet 59/9 extra or

+% Three-position tone gompensation swilch
+% Stereo/Mono switch s0 that peak monaural

% Separate Bass *“lift” and *‘cut” and treble

12Gns-

Carr. 10/~

BUITABLE jor “MIKE”, GRAM., RADIO
OR TAPE. INTENDED FOR THE HOME
Ol STUDLIO BUT SUITABLE FOR
LAKRGE HALLS OR CLUBS.
Based on a carrent Mullard design and exp-
loying valves ECC83, ECC83, ECLUE6, ECLS6,
ECL&6, ECL86, BZ81. Output transformers
ure high quality sectionally wound ty required
ification.  Output hi for 3 atd

15 ohm speakers on esch chaurnel,
FREQUENCY RESBPUNSE 3 2dB.
20,000 c.p. 5, N
HUM LEVE] 654B down.

BENSITIVITY: 15 millivolts maximum.
HARMONIC DISTORTION (each channel)

80-

of

DEPOBIT 8/9 aml nine monthly payments
8/9.

0.2%,.
For operation on 200/250v. A.C. Mains.

R.S.C. STANDARD BASS REFLEX CABINET, For |

12in. loudspeakers, Rcoustically llped aud ported.
Size 20 x 14 x 13in. Beautl-
ful walput veneer finish.
Especially recommended
for use with Audiotrine
Bpeaker Bystem £5.19.8,
Bet of four legs can be sup-
plied with brass ferrules
ior 19/6.

AUDIOTRINE CORNER
CONSOLE CABINETS.
Strongly made. Beautiful
polished walnut veneered
finish. Pleasing design.
JUNIOR MODEL. To take
up to 8in. speaker. Size
approx. 20 x 11 x 8in. Only

£0.9.9.

STANDARD MODEL, To a e
take up to 10in. speaker. 8ize 27 x 18 x 13in. £4.11.9-
SENIOR MODELS. To take up to 12in. speaker and
with Tweeter cut-odt. Slze approx. 30 x 30 x15in.
(Becommnended for use with Audiotrine speaker
eystem). 7 gns. Or terms.

AUDIOTRINE
3D/1

A complete three “diaph-
ragm high tdelity lowi-
speaker unit designed to £
occupy a minimum of
space. Depth is oniy app.
Bin. Height 24in. Width
16in. This has Leen made
possible by the latest devel-
opments in loudspeaker
design, The 12in. cast
chagsls. Bass unit has a re-
sonant frequency which is
extraordinariiy low, 1t has
a second diaphragm which

extends the frequency
range to 17,000 cpa. A
turther apeaker operates

wnly on the middle frequencies and ensurgs a smooth

response from 40-17,000 cps. Rating 20 watts. lmp.

15 ohms. Cabinet finish is either polished walnut

veneer, or leathercloth to match stereo/20 cabinet.
d

W.B. “STENTORIAN” HIGH FIDELITY P.M.
SPEAKERS HF1012 10 watts rating. Where &
really good quality speaker at & low price is required

Highly r d for any Stereo or Monv Ampli-
fler. Surely the best value ever at 11 gus. Or Deposit
25/ and nine twonthly payments of g/?.

l

AUDIOTRINE
EQUIPMENT
CABINETS

Size 36 x 15 x 18
in. Beautiful wal-
nut veneered fin-
-igh. Elexant con-
temporary design,
Robust construce

tion. Uncut re-
. movable base-
board, Depth

above Laseboard
5}in. Only 12} gns. Carr. 15/

Terma: Deposit 28/8 and ¢

wonthly payments 26/9.

Fuu range of equlpment cabl-

nets available,

R.5.C. JUNIQR HI-FI REPRODUCER.

The very latest Guodmaps Axiette 3 High Fidelity
loudspeaker (retaling st £5.6.7), fitted In & speal-
ally desigued Bass Retlex cabinet, yize 12 3 15 x
10in. Acvustically lined aund ported and tiuished
in polished walnut veneer. Matching impedauce
15 olns. Frequency range 40-15,000 c.p.s.
Power handling 6 wuv.l.:::numL ldeal for Stereo
Carr. 4/6, Deponit £1 nine

monthly  paywents of £l £8'1 9'6

we highly recommend thjs unit with sn aroaziog |

performance. £4.12.0. Please state whetber 3 obm
ar 15 ohm required.

R.8.C. JUNIOR BASS REFLEX CABINET, bresigned
for above speaker, but suitabie for any yood Juality
sin. or 10in. speaker. Asuvustlcally lued aud ported.
Polished waluut v;ueer finish., Bize 18 1 12 x luin.

8, P ¥ Eunsures
tuge_rS ngmdnctlon for oniy £8.18.6.

R.A. 12in. DUAL CONE 3 ohm 8 watt
speakers. Ideal for Stereo. Only 39/9 es.

LOUDSPEAKERS, “fiu. tu 18in. at keen prices. 12in.
6-8 watt 8 ohme 28/11. 12in. v watt 12,000 lines 3
ohms nr 15 ohms. 58/9, TWEETERS, din. K.a. 3
ohme 25/9. R.A. 15 obhms 23/8, W.B. 1p ohims 32/8.
Faue 15 oblus. Pressure type £3.15.0. Eagie CT
10-15 vhms 27/8.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Al

PUSH-PULL ULTRA LINEAR

QUTPUT “BUILT-IN" TONE

CONTROL PRE-AMP STAGES
Two input sockets with assoclated contirols
allow mixing of “mike’ and gram.. as in Al0
High sensitivity. Includes 5 valves. ECCB3.
ECCS83. EL84, EL84, EZ8)1. High Quality sec-
tionally wound output transformer speclally
designed for Ultra Linear operation and reii-
able small gcondensers of current manufac-
ture. INDIVIDUAL CONTROLS FOR BASS
AND TREBLE *‘Lift” and “Cut”. Frequency
dB 30-20.000 ¢/s. Six negative B

level 80 dB down. —
table for use with all makes and

response +3
feedback loops. H
23 millivolts INPUT required for
types of pick-ups and microphones. Comparable with the very best designs for STAN-
ARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS, LEAD OR RHYTHM G UITARS, etc.
OUTPUT SOCKET with plug provides 300 v. 30 mA. and 6.3 v. 1.5 a. For supply of a
RADIO FEEDER UNIT. Size approx, 12x 9 x 7in, For A.C. mains 200-250v. 50 ¢.p.8. Qutput
for 3 and 15 ohms speaker. Kit is complete to last nut. Chassis 1s tully punched. Full
instructions and point-to-pojnt wiring diagrams supplied. Only 8 Gns carr.
(Or factory built 51/- extra.) a 10/-.
1If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send
8.A.K. for 1llustrated leafet detailing Cabipets, Speakers, Microphones, etc., with cash
and credit terms. .
LINEAR TAPE PRE-AMPLIFIER, Type LP/1, Switched Negative feedback
Equalisation. Positions for Record ltin., 2{in., 7iin. and Playback. EM84 Recording
Level Indicator. Designed primarily as the link between a Collaro Tape Tran-
scriptor and a high fideiity amplifier, but suitable for almost any Tape Deck,
Only 94 gus, S.A.E. for jeafjet.

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER

A complete set of parts for the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity 1s 50 milii-
volts. Suitable for all crystal stereo heads. Ganged
Bass and Treble Control give equal variation for *‘1ift*
and ‘‘cut”. Provision I8 made for use as straight
(monaural%‘w-watt amplifier. Valve line-up ECC83,
ECC83, EL34, EL84, EZ81. Qutputs for 2-3 ohm speakers.
Point-to-Point wiring diagrams and in- 8 G S
| structions supplied. Send S.A.E. for leaflet ns.
Full constructional detalls and price l4st 2/6. Carr. 10/~
3% can be supplied assembled and ready to use for 58/6 extra.
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NLY
FULL OUTPUT. Sul

LINEAR L45 MINIATUKE 45 WATT
QUALITY AMPLIFIER. Sujtable lor
any record playing unit and most micro-
phones. Negative [eed-back 12dB, Sepal-
ate Bass aud Tielle Controls. For ma.nc
200-250 v. 30 ¢/s. Output for 2-3 ohm speak-
er.  Mullard valves LZ80, ECC83. EL&4,
Size only 7 x 5 x 5hin. high. Guaranteed
12 months. Only @ gns. Send S.A.E. lor
leaflet. Terms: Deposit 24/8 and & month-
1y payments of 24/9.

Jason FMTI V.H.F./F.M. Radio Tuber de-
sign, Total cost of parts including valves,
Tuning dial, Escutcheon. etc, £6.19.6.

WE STOCK AT ALL B)ANCHES

ARMSTRONG, TRUVOX, LINEAR
ROGERS, LEAK and JASON EQUIP-
MENT, GOODMANS, W.B. AND
FANE SPEAKERS. GARRARD AND
GOLDRING T/TABLES, LUSTRA-
PHONE, GRAMPIAN, RESLO AND
SHURE MICROPHORNE, CASH OR
TERMS.

SUPERHET FEEDER UNIT. Design of
a high quality Radio Tuner (specially
suitable for use with our Amplifiers).
Delaved A.V./C. Controls are Tuning,
W/Ch. and Vol. Only 250 v. 15 mA H.T. and
L.T.0f6.3v, 1amp. required from amplifier.
Size approx. 9 x 6 x 7in. igh. Simple align-
ment procedure. Polnt-to-Point wiring
diagrams, instructions and priced parts
list with illustrations, 2/6. Total building
cost £5.5.0. 8.A.E. for leaflet,

AUDIOTRINE HI-FI SPEAKER 8Ys-
Ti:MS, Consisting of matched 12in. 12,000
line, 15 ohm high quality speaker; cross-
over unit (con-
sisting of
choke, conden-
ser, etc.) and
Tweeter.
smooth res-
ponse and ex-
tended fre-
quency range
ensure surpri-
singly realistio
reproduction.
Standard 10
watt rating
£4.19.9. Carr,
5/-. Or Senior

20 watt, £6.19.6. Carr. 7/8.
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AUDIOTRINE HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LO .V COS
Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape Amplifier
i peeds. High Flux P.M. Speaker, empty Tape Spool, a
Reel of Besu Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two con-
trasting shades of Rexine and Vynair. size 14k x 15 x 84in. high and circrut. Total cost if pufchased ind-
1 S.A.E. for leafiets.
Cash price if settled in 3 months.

with negative feedback equalisation for each of 3 s

ividually approximately £40. Performance
TERMS. Deposit £2.13.9 and 12 monthly

T, CAN BE ASSEMBLEN IN AN ITOUR

equal to units in the £60-880 class.
pavments of 44/-.

25

R.S.C. GRAM. AMPLIFIER KIT. 3
wattsoutput. Negative feedback. Controls
Vol.. Tone and Switch. Mains operation
200-250 v. A.C. Fully isolated chassis,
Circuit, etc., supplied. Only 39/9. Carr. 3/9.

SELENIUM RECTIFIERS
F.W. BRIDGE

6/12v. la. ., 3/11 H.T. TYPES H.W.
6/12v. 2a. ., 6/11 150v. 40mA .. 3/9
6/12v. 3a, .. 9/9 250v. 50mA .. 3/11
6/12v. 4a. .. 12/3 250v. 60 mA .. 4/i1
6/12v. 6a. .. 15/3 250v. 80mA .. 5/11
6/12 v. 10a. 268/9 250v.250mA .. 11/9
6/12 v, 15a 9

. .. 85/
CONTACT COOLED., 250 v. 75 mA, F.W.
(Bridge). 10/11. 250 v. 50 mA. F.W. (Bridge).
8/11, H.W. 250 v. 60 mA, 5/11.

BRADMATIC RECORDING HEADS,
Impedance Recor/Playback 22/-.
Low Impedance Erase. 12/6,

MARRIOTT RECORDING HEADS.
High Impedance, Recor/Playback, Low

RN
a Carr,
2 Tis

ONLY 3
PAIRS OF
SOLDERE
JO
PI.
MAINS

Impedance. Erase, 25/- pair.

THE S IYFOUR T.R.f. RECEIVER.
A design for a 3 valve long and medium
wave 200-250 v. A.C, Mafns receiver with
selenium rectifier. Higb gain H.F. stage
and low distortion detector. Valve line-up
6K7, SP61, 6V6G. Selectivity and quality
excellent. Simple to construct., Point-to-
Point wiring diagrams, instructions and
parts list 1/9, maximum building costs
24.19.8. inc. attractive walnut veneered
wood cabinet 12 x 6} x 54,

HE-40 De-Luxe 4

Band. 905000 v.
50/6C c.p.s. A.C. malins
operation. Frequencies
covered 550 Kefs to 30
Mc/s continuous. Incor-
porates 5in. speaker.
Slide rule tuning dial.
‘S’ meter. Internal fer-
rite aerial for medium
wave. Telescopic whip
aerlal 59in. 10 section for
short waves. Fitted
sockets for optional out-
door aerial, Headphone,
external speaker socket. Other features are
electrical bandspread tuning, 0-100 logging
scale. Nolse limiter, A.V.C., B.F.O,, stand
by switch. Size approx. 14 x 84 x 5tin. Hand-
some grey crackle finished metal cabinet
with chromjum fittings, Brand new with full
instructions manual. Usual guarantee.

only l9 GnS. Carriage 7/8

COMMUNICATION RECEIVERS HE-30 4 Band

‘‘ontinuous cover-
age 550 Kcfs to 30 Mc/s.
Illuminated slide rule
dial. Edgewise ‘S’ meter

0-100 logging scale.
Built-tn  ‘Q" maultiplier
aerial trimmer, elec-
trical bandspread,

noise limiter. controls
are: Function switch,
audio <ain, selectivity,
frequency f
Band  selector, LE,
gain, trimmer, A.V.C./
M.V.C, Switch, ANL switch, main tuning,
bandspread tuning. Qutput for H/Phones or
standard speaker. “rovides 1.5 watts out-
put. Size 15 x 10 X Tiin, For 220/240v. 50/60
¢.p.s. A.C. mains. A highly efficient recelver
representing exceptional value at only

£35.0.0 ccricze 10

HI-FI CRYSTAL PICK-UP HEADS.
(Cartridges.) Acos Standard replacement
for Garrard, B.S.R. amd Collaro, 16/9.
Acos Stereo-Monaural, 2%{9. Ronette
Stereo-Monaural 39/9. B.S.R. Stereo 39/9.
PICK-UI® ARMS. Complete and with
latest Acos/ii-fi Turnover Cartridge 29/11
CRYSTAL MICROPHONES, Hand type
NP110 12/8, R.T.C. 19/9, Acos Mic 40 25/9,
Acos Mic 45 29/9, Stick type Acos 39-1
39/9, BM3 with neck band and heavy table
stand 59/9. Lapel type 29/9.

COLLARO JUNIOR. 4-speed Single
Player Unit and Crystal Pick-up with hi-f
Turnover head. Only 59/6.

B.S.R. UA 4-sp°d AUTO-CHANGERS
with hi-fi turnover head. £5.19.8. Carr. 4/6,
GARRARD AUTO-SLIM 4-SPEED
AUTO-CILANGER with hidh fdelity
pick-up. Latest model. For 200-250 v.
A.C. mains, £7.17.8. Carr. 4/6.
GARRARD AT6 AUTO-SLIM DE-
LUXE $SPEED AUTO¢CHANGERS.
Turnover GC8 head., for 200-250 v. A.C.
mains, £11.9.0.

GARRARD 3000L.M Autochange Latest
Plessey Stereo pick-up cart. £11.11.11.
GARRARD J41IF Transcription Umlt.
With arm and mono cartridge £16.19.6.
GARRARD 301 Transcription Unit with
stroboscope. As used by BBC, £22.0.11.
GIL3A MINIATURE 2-3 WATT GRAM
AMPLIFIER. For use with any single
or auto-change unit. Output for 2/3 ohm
speaker. For 200-250 v. A.C. mains. Size
11} x 2} x 2kin, Controls: Vol. and Tone
with Switch, Only 59/8.

SENSATIONAL
STEREO OFFER

A complete set, of parts

to construct a good 4 Gns'
quality Stereo amplifier with an
undistorted output total 6 watts.
“or A.C. mains input of 200-250 v.
Sensitivity 180 m.v. Ganged Vol
and Tone Controls. Preset balance
control.  Full instructions and
wiring diagrams supplied. Stereo
Pick-up Head 19/9 extra with
above only.

COMPLETE POWER PACK KIT

Consisting of Mains Trans.. Metal

Terms

charging.
grey hammer finish.
for use with mains and output
leads and battery clips, Carr. 4/8
: Deposit 12/-
payments of 12/-,

R.S.C. BATTERY CHARGING EQUIPMENT Guaranteed 12 months
All for A.C. Mains)200-250v.450¢/s,
ASSEMBLED

8/12 v, 2 amps. | F.W.
Fitted Ammeter
and selector

ASSEMBLED
4 amps= /12 v,
Fitted Am-
meter and
variable|plug for
charge rate |12 v.

selector. Also
selecter plug
for6v ori2v,
l.ouvred steel case with stoved
Fused and ready

59/9

and 5 monthly

hammnter

39/9

Louvred
metal case fin-
ished attractive

Fused, readV for
use with mains
and output leads

6/12v, 1 amp 27/9
Less meter.

BATTERY CHARGER KITS
Consisting of Mains Transformer
. Bridge, Metal Rectifier,
well ventilated steel case. Fuses.
Fuse-holders, Grommets. panels.
Heavy Duty Clips, oircuit. Carr.
3/6 extra.
6v.orl2v.lamp ............ 22/9
As above with Ammeter ,. 28/9
6v. or 12v. 2 amps

6v.or12v. 2amps, t
Ammeter
6v. or 12v. 4 amps, with Am-
meter ard variable charge
rate selector ., .,

6 v. or

blue,

relading
Carr.
3/9. | rate selector ., .,.........

CHARGER AMMETERS

Rectifier, Double  electrolytic,
smoothing choke chassis and cir-
cuit. For 200-250 v. A.C. mains.
Output 250 v., 60 mA.. 6.3 19/11

v.. 2a. 59/9,

HEAVY DUTY CHARGER KFT 6/12 v. 6 ambs., variable
ouiput. Consisting of Mains Transformer 0-200-230- 50
F.W. (Bridge) Selenium Rectifier; Ammeter, Variable Charge
Rate Selector panels,

Plugs, Fuses, Fuse-holder and
Carriage, 4/6.

0-1.5 a., 0-¢ a.. D-7 a., 8/9 each.

CHARGER KIT, 12v. 10 Amp.
with variable charge rate adjust-
ment and ammeter. £4.19.6+5
Carriage 10/-,

-250 v

circuit,

FULLY

R.S.C. MAINS TRANSFORMERS (g Vbt on

Interleaved and Impregaated. Prim- | FULLY SHROUDED (~ontinued)— 250-0-250v. 60m A, 6.3V, 2a. o0 Qo
aries 200-230-230 v. 30 ¢fs. Screened gg{oygssv. %mﬁ. g.gv. . %T. 5%.3321 57/9 | Both above size 2¢ x 2f x 2Hn.
'OP SIHROUDED DROP. THROUGH -0-425y. 200mA, 6.3v. 4a, C.T.. 6.3v. FILAMENT TRANSFORMERS
250-0-2509- - 0rm Ty 2. 0.56.09 28 1319 | 4 CT.5v.da " el oo B9I9 | All ‘with 200-250v. 50 c/s primaries 6.3v.
350-0-350v. 80mA. 6.3v. 2a. 0-5-6.3v. 2a 18/ | 450:0-450v. 250mA, 6.3v, 4m, C.T. 5v. 3a 89/9 | 1.5a, 5/9; 6.3v. 2a, 7/6; 12v. 1a, 7/11; 6.3v.
0-250v. 100mA. 6.3v. 2a, 6.3v. la 21/9 | CLTPUT TRANSFORMERS 3a. 8/11; 6.3v. 6a. 17/8; 12v. l.5a, twice,
-250v. 100mA. 6.3v. 3.5a, C.T . o/ Ml(lnzet Battery Pentode 66:1 for 354, an 17/4.

250-0-250v. 100mA, 6.3v. 4a. 0-5-6.3v. 3a 27/9 | . el¢. .- go i o o9 .. SMOOTHING CHOKES

300-0-300v. 130mA. 6.3v. 4a. 6.3v. la. for e O e aavcls N 4181 150mA, 10 H, 250 ohms .. .. 119

Mullard 510 Amplifier .. .. .. e e todes /8, oy o3, - &181100mA’ 10H, 300 ohms .. .. .. "8/9
300-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a Standard Pentode 5, to39 - 5/9|80mA, 10 H, 350 ohms .. .1 .7 59
250-0-350v. 100mA. 6.3v, 4a. 0- Standard Pentode 7.0000 to 3@ - 3%16ma, 10H. 4000hms . .7 Il
350-0-350v. 150mA. 6.3v. 4a. 0-5-6 10,0009 to 30 '- eveteag 2P| CHARGER TRANSFOROMERS

Push-Pull 8 watts, EL84, or 6V6 to 30 All wi 200-230-250v. 50 of lem:

FULLY SHROUDED UPRIGHT| or matched to 150 C e 9lg | A with, 2002302500 A Lioa]
250-0-250v. 60mA, 6.3v. 2a, 0-5-6.3v. 2a Push-Pull 10-12 watts to match 6V6 or SR }5‘%/9-5 -9-15v 28, 14/9; 0-9-15v,

Midget type 24 x3x3in. .. . 1711| EL84to358tols e . .. .. 3a, 16/5; 0-9°1oV. 5a. 19/9: C-0-15v. 6a. 23/9:

-250v. 100mA. 6.3v. 4a, 0-5-6.3v. 3a ~ 28/9 | Following types for 3 and 150 speakers -15v. 82, 28/8.
300-0-300v. 100mA, 6.3v. 4a, 5v. 3a .. 28/9 | Push-Pull 10-12 watts 6VF or E1.84 18/9 | AUTO (Step up/Step down) TRANS,
300-0-300v. 130mA. 6.3v. 4a, C.T. 6.3v. Push-Pull 15-18 watts, 6LA, KT66 .. 22/9 | 0-110/120-230/250v. 50-80 watts, 13/9; 260

la. for Mullard Amplifier .. .. 35/9 | Push-Pull Mullard 510 Ultra Linear .. 29/9 | watts. 49/9; 150 watts. 2%/9,
350-0-350v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 28/9 | Push-Pull 20 watts, sectionally wound MICROPHONE TRANSFORMERS
350-0-350v. 150mA, 6.3v. 4a. 0-5-6.3v. 32 37/9 6L, KTG6, EL34. etc. . .. .. 49/9 | 120:1 high grade, clamped. 8/9,

.

MIDGET |[MAINS Primaries 200-250 v.
50 ¢fs. 250v. 60mA, 6.3v. 2a. 111/19

LEICESTER, LEEDS,

(MANCHESTER) LTD.

LIVERPOOL, LONDON,

BRADFORD, BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL,
MAMCHESTER, MIDDLESBROUGH, SHEFFIELD
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8~TRF KT63  4/-|Q895/10 §/6 |VU39 8/~ | DAITSG 5/- | GH6M 1/6|9D6  8/¢ (538  7/6|5704 -
B;a“: new '“d'v'dua"Y KTd8 11%’/“ 8%“4% 8 VX256 :5. BRaGY sj/. 644 8’/. 1E3 uf 57 ‘/Ig 5728 g’-
< - Y O 2 -1 0T4 - | 1I4WA 10/- | 1248 2/6 |58 - | 6064 -
checked and guaranteed | ;T30 '3fs| %3 PR VS T F B il P RO D el a8 O looes ok
KT8 18/- KG4/1260 |[Wil0  8/=|5V4G  8/= | 6J8G 2/~ | 12AHB 11/ |78 5/6 6080  82/-
v A L v E s KTW61 4/8 /- (X118 8/~ |5X4G  8/6|6J6  8/8 | 12AT7 4/-|76 8/-17193  1/9
KTWeS 2/-| RK72 6/ |X145 8- {5y36  ¢/-|6J6w  6/-128U7 8)-{77 0/8 7475  8)-
AC/HL 4/6 | DL810 8/- | EFyl  2/9| KTZ 6/-| BL30P 15/- | X66 181 5Y3GT 38/ | 837G §/- | 12AX7  @/-|78 6/- |8018A 25/~
ACP§  6[- | DLsl9 15/- | E¥92  g/-| KTZ83 6/-| 8150 12/8|YF 1/-|5YSWGTE |6J7M  8/- | 12AY7 10/-) 80 5/6 18020 (18
AC6PEN 8- | ESOF  28/- | EF95 5/« LP2  10/-|8P2 8/6 | Y63 5/- 9/- | 6K8GT B/6|12BA6 5/6 |8l 9/= | 9001 8/
ALBO b/~ | E1148 2/6 | EF183 8/-| L83 5/-| 8P4l 1/8| Y65 4/-1524q  8/6| 6K70 2/ 128E8 - 182 8/~ 9003 4/
Ams' gl Euos S |peis e Melo S\SELMed B oAnr o wrlgRIOT $RIBGT GD\Ma B[N 2
- A - 2 0 2 - 7 - - B -
ARP3  3/- EE;;F} 8og?/lg MH4 5i«| STV280/4) | Z800U 20/- | A6GS  BJ6 | yxaGT 8/ 12HS Bl | 210VPT 934.:6 s‘o
ARP12 2/6 KLs1  10)-| MHLDE10/- 12/8 |Z801U 10/~ | BAGT 6/ | gkuM 878 | 12J5GT 2/6)| 7-pm £/6
ARP21 7/ S MimLe’ 6| aTVI0US08) (1a3 811 sale 10/ |okvp 10 | 12TAT /6| 22004 70 R, Tabes
ARP24 8/8 EL38 17/8 ":iog 85— BU2160A iﬁ;uT sg;. 6Ad5  8/8|6Lou  6)- iéﬁ%ﬁﬁﬁ}' zzggg{l] ;5- CV 16986
ARPS4 4/ m.| NE - - 2 =1 6AJ7  Bj- | 6LG ol- 2 ~| (08J) 88/-
ARTP1 6/- o 55_ NGT2 10/-|Tat  6/8 |1C5GT 6/ | 6AKS 55- 616G af- 12Q7GT 8/8| 3074 b/6 | R4504/B/16
ATPL 2/8 OB3  7/-|TP2a  5/- |IDBGT 6/= | 6AK7  €/-| 6L6GA 76 | 128A7  7/-]310C 28/~ 28/-
ATP7  8/6 EL50  8/-| 03 §/-|TP2s 18/-|1E7G  7/6 | 6ALs  8/-|6L7G 4/ |128C7  &/-| 350B  8/-|\VCRo7 88/-
AU7 B ELel :,/Q OD3  B/|TTIl  B/- [1F2 8)s | GALSW 75- 6L34  4fe| 12807  3/-1367A  70/-| VCR1388D/«
BL63  10/- ELe3  YRloze  al-|TTis 38/ |1G6GT - 6AMS  2/6|6LD20 58 12887  3/-| 368 5/- | VOR138A
B4 8- EL84  5/-1074A  8/-| TTR3L 4/~ |14 2/8|6AME  4/-|6N7 8/ 1287 8/-1 3934 18/- b
Bss  20/- ELgl ,}6 PCUS4  B/-| TZ0520 4)- |1ILA6 /- |6AQ6 7/~ | 6N7G 69 | 148K70T8/-| 4464 8/-|VCE139A
B8s¢ 8718 ELoL  4/S| pcuss 7/-|Te2o  16/-[1L8  7)- | 6AQEW 9l |ggra g/ | 1ZSNTOT | 7034 20)- 35/
B2134 16/~ EMs0  6/-| ECC89 10/-| T240  30/-|1LH4  4/- 6ABG  4/- | gRT /6 §/91 7064  10/- | VCR517B
BT19  85/- PCFa0  5/-{ U8l 8- |1N21B b/~ | 6AS6W 9/ |6aa7 7/ |128B7 B/2|715B &0/ 40/-
B35 95/ EMSL  7/6| 'CFe2 /6| Dle/1a 8/- |IN43  4/- | gAg7G 20/8 | 63A7QT 8/a | 12X4  B-|717A B/ | VCRS1IC
BT45 150/ EM84 8/ pCraq bj-|UIT . bl |INTO 4/~ | GATG  B/6 | 68K7GT af- | 127 H-liea 180 f0/-
BTS3 85/~ EMSS  8-|pcLei §/-|Ui8  6[[IRi B/ oAU 9| 68CT 9. 7I- 10ns abn|Sel  golg|SERT M0
o Hie'liTon gt wche geian gniieot MR WD S b
vt 8 EYSl 88\ pCLad 7| us2 2 |iss /6| gp7 8l |6sTGT ojs|12G8  8-\s07 8-
&viT o Y86 O/-| poLes of| CaBcsoeis |ine b | BBl Slleemy  §.|1807  0-)s08 &/ iPhoto Tabed
viea - EYSL  8/-|pENas 4/6|UBCil 6/ [2A3 B cmas 4 (837 B |lowi g-|al 136 \cMas )
Svios  4r- Ez40  8/c|PpENes 3/-| UBFSO 5/6 (2A5  6/-|gBa7  bj-| 9SY7OT B/8 | gopg |83 Sh-josis 186
Cveold 7/ /8| PEN200AS/-| UBF89 6/6 |2B26  B/- | 6BE6  4/8 |68J7G  8/8| 51pg 4|8 /219814 68/
U He E280  5/8] pLag 7161 UBL21 111 |sas o |enis e |osk7  aje| 23, Do) 8204 30/-|60v7C 880/
S soashron 731 8/8|bigs 16| DCCRs 910 |scasa a1 | aBR7 /- | 88LiaT a6 [ 20NECT GS| 8298 Ogi
= FI0057 5/~ bIat | UOHeE ol |ooaid S| oG o |esnz e |20%0, G| Bs0n Al |Spesial
e 9 /0061 Bi-| BLNi 6| UOHSL /- |3cas 1516 |sos 8| 08Q7 b | BTG 58 fo2a  Jo-|Valrer
D1 1/8 FiS063 4l PLSS 6/  UCLsy ). 045 85/0|ecea 218|557 2= | uszecr 816 | asr B |aSTs o
D4 38 R ELo4 /86| UCLSS 10/- |ucis  80/- | 0CiOT 8- SUsaT 8/8128D7 gl e o |ksor "M
Bf,} 3,’3 G1/2360 9/-| eyp m; Ura 84- gy 12;' scte  a-levear o650 5}' 19/ ERN2A)
DA30 12/8 GUSTIR1O)- | prose 7/6| ULSA o6 |2  ore|ocog  B1-|6VeM  8)- | Sows TR i T
DA60  75/- @60/2G b/-| pT26M 7/6| UUG  7/- |3a4  4/-|6CHe 176 |6K4  8/6|30FL1 10/8 | 96 4/6 0
DS 6/- 0255 10/~ Ex4  14/-|UUS 816 |sar108A80/- | GCRL 80/~ |6X5G 81 | s0P1p 18- | 955 H
DD4l 4/ GZ34 10/-| px25  9/-| UY21  7/6 [3a/146] 86/- |6D6 8/ [8ZOGT 8/3 | 30PL1 8/~ 2/- (4174 80/-
DETS  8/- H68  7/-\1py3s 8/6| UY86 b/~ |3A/187/M | 6ES 8/- | 6Y6G  8/-13516GT" 7/- | 957 5/- |3J/92/E
DET20 8/- HKo4 #2/6| PYS0  5/8] V1120 4/- 25/ | 6F5G  5/8 | 6-30L2 10/-| 857  17/6|968A 4/~ £87.10.0
DET25 15/- HL1220010/-| PYS1 /6| V1607 6/-SD§ 4/~ |6FS5GT b5/0 |8Z3  Bis|35w4 6/-|1612 /- [714AY 4
DF73 5/~ HLZK 2/6\ PY82  b6/-1 V1624 20/~ |4B7 6/- |6F6d 4/~ | 1B7 7/6 13523  8/-| 1616 8- |7234/B B0/
DF91 8/ HL23  6/-| PY83  Bf~| V2023 13/6 |3824 5/~ | 6F7 6)- | 73 10/~ | 3524GT 6/-| 1619 8/- (7264 30/~
DF92 8/~ HL23DD §/-| PY800 6/8| VMP45 12/- |3B28  15/- | 6FSG  8/8]7CH V- | 3526GT 6= | 1822  1%/-|7264  18/:
DF98  8/- gl_A{ 4/-| P21-35 9/ VP23 8/ |3E29  50/- [6F12 46| 7.7 8/- | 87 4/-| 1623 8/- -
DK92 68/6 l\Bl 9/=| PZ1-75 12{«] VP133 0/« {3Q5GT 7/ |6F13 5/~ | THT UY | 88 4f- | 1826 8/~ | Traasistors
DK96 5/8 K34  80/-| QP21 4/« VRU9 B/ 334 4/ gpay 44| 7Q7 T [ 41MP  4/-11620  4/6|0C4s 8
DLE2  b/e KT80 28/-) QP35 bj-| VRI05/305/- [3v4  B/8 I-1oV7 8- | 44A/180N  |2051 5/~ |0C4s 7"
DI8s /. KT52  §(-|QP230  6/-| VR100/805/- [4C27  86/-1UF33  Bl-iqys 48 80/- | 40430 18/8|0C72  6f:
DL84  5/8 ET830 68/~ Q8150/15 VI4C  20/- |4D1 4. | 6G48G 216|510 £/6 | 2168G  €/-] 4063 8/- | 0C8 u
DLe6  8/6 ET#4  b/9 10/-| VU33A 4/- |5A173G §/-|6H1  6/-|9D2  8/-| 60L6UT 8/-|4313C 30/- {OCS2 10/

MANF OTHERS IN STOCK include Cothode Ray Tubes and Spectal Valves. All U.K. orderd below #1 P, & P. 1/+; over £1, 9/-; over £3, P. & P. free.
Owing to 169, surcharge a tew of thewe valves will be increased by 10%. (.0.D. 2/6 extra. Ovérseas Fostage extra at cost.

MARCONI COMMUNICATION
RECEIVER CR 150/2 Frequency cov-
erage 1.5-22 Mc/s in 4 bands. Two IF's
Ist 1,600 kc/s, 2nd 463 ke/s. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40 dB from 30-60 Mc/s. Self-checking
calibration (built-in calibrator). Stabilisa-
tion of supply and temperature com-
Eensa:ion. Electrical and mechanical
andspread. Metering and visual tuning
indicator. Bandpass from 100 cs/ to 10 ke/s
in 5 stages. Acoustic filter associated with
100 c/s. Bandpass position for CW recep-
tion. Facilities for diversity réception.
Excellent checked condition £35. Mains
p.S.U. by P.C. Radio £4.10.0. Carr. 30/-.
SEALED HI-SPEED SIEMENS RE-
LAYS 1700 x 1700 ohms 15/- P. & P. 176,
P. C. RADI O’S mains PSU for above 90/-.
SIGNAL GENERATOR MARCONI
TF 995A.1. Range 1.5.220 Mcjs in 5
bands. Output voltage variable in | dB
steps from eV to 100 mV. Carrier may
be unmodulated, frequency modulated,
amplitude modulated, or simultaneously
frequéncy and amplitude modulated.
Frequency deviation is variable from
25-600 ke/s for FM and modulation
(internal or external) up to 50x for A.M.
Crystal calibrator for checking frequen-
cies incorporated. Incremental frequency
control. Fully checked and guaranteed.
Price £88.15.0. Carriage in U.K. 30/-.
YARIOMETER FOR No. 19 SET
1776 each. P. & P, 3/-,
TELEPHONE HANDSET. Standard
G.P.O. type, new, 12/, P, & P. 2/,
CARBON INSET MICROPHONE
G.P.O. type 2/6. P. & P. 176,

WELL PROVEN RELIABLE COM-
MUNICATION RECEIVER P.C.R.2

120 ke/s-350 kefs.
6 Mc/s-22 Mcjs.
Overall sensitivity 1-21Y. S/Noise ratio
10 dB at 6uV. Circuiti ncorporates an
RF stage, two I.F. stages, tone control,

(Made by Pye).
525 ke/s-1600  kefs.

A.V.C. antenna trimmer. 6V6 output.
Set in fully working condition together
with headphones and speaker plug..
£7.12.6. Carriage 15/-

Ditto but with built-in power supply for
210-250v A.C. £9.19.6. Carriage 15/
CONNECTORSFORTCSRECEIVER
TRANSMITTER AND REMOTE
CONTROL. with original plugs on both
ends. New £1.17.6 each, P. & P. 2/6.

[P.C. RADIOLTD |

170 GOLDHAWK ROAD, W.I2

Shepherd's Bush 4946
Open 9-5.30 p.m.  Thursday 9-1 p.m.

www americanradiohistorv.com

EVERSHED MEGGER CIRCUIT
TESTER. 2 ranges 0 to 1.0000), 0002
co 200,0000). -With test leads, leather
carrying case. Tested £4.19.6. P. & P. 3’6
32/44fe. AERIALS each consisting of ten
3ft. §in. dia. tubular screw-in sectfons.
[ 4ft. (7 section) whip aerial with adaptor
to fit the {in. rod, insulaied base, stay
place and stay assemblies, pegs, reamer,
hammer etc. Absolutely brand new and
complete, ready to erect, in canvas bag
£2.19.6. P. & P, 106,

AR88D RECEIVERS. Ffully recondi-
tioned, £55; rebuilt models, £85; brand
new, £95. Carriage paid U.K.

CHR HIGH RESISTANCE HEAD-
PHONES. New, l4/.. P. & P. 16,

PANEL METERS (round)

0-50 microamps 24 D.C.** -
0-100 microatmps 2 D.C.** 35/
0-100 microamps 2" A.C. 30'-
0-200 microamps 2 D.C. 326
0-500 microamps 24° D.C. 30/
0-500 microamps 33° D.C. 3776
0-1 mA* 27 D.C. 19/6
0-1 mA 3 D.C. 3%/.
0-1 mA ¥ D.C** 35/-
0-5 mA 3 D.C 45'+
0-100 mA 3}' A.C. 2216
150-0-1,500 mA 3 D.C. 297-
0-500 mV 34" D.C. 326
0-5 V 3#" A.C. 22/6
0-15 Vv 2 A.C. 1716
0-50 V 23" D.C. 28/-
0-150 v 23" A.C. 240-
0-500 V (shunt) 24" D.C. 20/-
0-10 kV 24 D.C. 63/-
*'Weston', as usually ,used in H.R.O.
as "S" meter. *¥Projection’ type.
A L5 = |
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NEW GOMMUNIcATION RECEIVERS ; NEW BRANCH NOW OPEN t
MODEL HE3° Personal callers invited to our new, London branch— B
e, S, 323 Edgware Road, W.2 Tel. AMB 71159 [8
¢/s. to cfs. o
Hlam Band is pr?_ §Fr-ri£rv£e of the latest Hi-Fi equipment, components, etc. .
vided with a scale v
for Qirect reating. WIRECOMP’S BARGAIN STORE
and can also be band 48 Tottenham Court Road, London, W.!I
spread Facilities: Thousands of bargains: Transistor Radios—Record Players
AN.L., AV.C. and —Tape Recorders—Radiograms—etc.
M.V.C. Multlp]ier Stocks constantly ehanging—Rock Bottom l’rlcost
b — ]a{lngselv saslgF c :
stage and two
1.F. stages ensure high sensnntty and selectivity. Valve line SUPER TAPE RECORDER OFFER

Standby position for use with a transmitter. S meter htted.
200-250v. A.C. mains. Brand new and unused. Boxed with full

[§ instruction manual. in attractive steel cabinet. grey crackle TAPE RECORDERS
finish. Cabinet size 15x8x10in. Dial 12xdin. High precision mach-

. . ines offering a maxi-

WIRECOMP’S PRICE 33 GNS. curr. and Pack. free M of facilities for
Available in KIT Form, 25 GNS, Carr. and Pack. tree, the eimhusia(.}st am}
>, T o 3uilt): £6.13.0 d it s thi connoisseur. Genera,
I(Il::‘:"?)f(lé:?,lldﬁvof uilt): £6.13.0 deposit and 11 monthly specification % Com-
— 1:>leteldyR self c?n—
tained. Recordreplay
MODEL HE40 Covers medium wave band and 1.6-4.4 and Audio amplitiers
Mc/s., 4.5-11.0 Mc/s. 11.0-30.0 Mc/s. in separate switched band built in. % All tran-

up: 3x6BA6. 2x6BES. 2x6A V6, 1x6Q5 and 5Y3. 2 Aerial Sockets. SIEMENS STEREO

SDread ranges. Controls include B.F.O. Sensilivity, A.N.L.. sistorised. % Three
Recelvex-St.and by-Switch. Tone Switch, S-Meter. For 200§ heads—separate re-
250v. A.C./D.C. Internal loop and telescopic antennae fitted. cord. replay. erase
Valve line-up: 12BE6, 12BA6, 12AVS, 50C5. and metal rectifier. (also provides sound-

Size 13jx8ix5tin. Instruction manual included. No Kits avail- on-sound recording).
ablg, e ‘ % Three speeds—7i. 31, 13 Ln.5. % 4 tracks. % Takes 7° reels,

3 Record level Indicators on both channels. % Remote control
WIRECOMP’S PRICE 19 GNS. cCarr. and Pack. 10/- f:cumgs Other facilities on these exceptional machines
H.P. Terms £4, dep. and 11 months at £1,.12.0. include: push button controls; tape end stop; separate switched
— — bass boost and treble cut: sep. Inputs for 2 microphones—2
M ODEL H E 80 radios and 2 nick-ups with provision for mixing 3 inputs. Qut-

14-valve super sensitive communication puts provided are 2 at 4 ohms; 2 sets headphones: 2 external
receiver. Freq. range 540 Kc/s.-30 Mc/s, and 144-146 Mc/s. Dual amplifiers. Power output 2} watts per channel. All brand new,

cgnversionlon 2 metres \\lllthne‘nrg. RdF stavg bidngle RIF‘ boxed and fully guaranteed.

stage. two I.F. stages on all other bands. B.F.O. an multi- T .

plier cu‘cuxts Implm ed A.N.{,. and voltage regulated power- i‘rgl;“elﬂkeli mlll‘l‘sst“;ﬂecde) gielgl'n(;ontamed Eestabishithizibailt
pack. 8" meter, band spread on amateur bands. large illumin- D r .

ated dial with loﬂging scale. All controls fitted. Outputs for WIRECOMP’S PRICE 59 GNS. Carr. and Ins. 15/-
speaker and phones. Valve Hne-up: 4x6AQ8, 3x6BA6, 2x6BES,

1\(6 L8. 6ALS, 6AQ5, 6CA4 and 0A2.  Steel case 17XTAx10im. MODFEL 10 self contained porbable recorder with one bullt
For 200/250v. A.C. mains. Brand new with full instruction man- | 1n speaker. List price 89 gn
ual. No Kits avalable, WIRECOMP’S PRICE 52 GNS. Carr. and Ins. 15/
WIRECOMP'S PRICE 59 GNS. cCarr.and Pack. free. | MODEL 14 built on a contemporary styled wood plinth with
H.P. Terms €12.19.0 dep. and 11 mths. at £4.18.0. one built in speaker. List price 87 gns.
. - WIRECOMP’S PRICE 49 GNS. Carr. &nd Ins. 15/-

Ready Built BOY’S TRANSISTOR RADIOS — = T - —
2 transistor pocket radio. In plastic case. Size only 4in. x 2:in. THE REALISTIC” 7 Wi BT RN B
x lin. Fitted with 2/in. speaker. Socket tor personal earpiece. Transisiorised 1’ortable Recelver 7 o)

Works trom PP3 Lype batt. tnnable over full medhun wave- made Lo the highest protessional stan-
band. Supplied combn. with earpiecle carrying purse and 9-volt dard. Compn<es 7 Mutlard Trans. § .
1

batt. Ildeal present. OMLE"S 2/_ Post plus Crystal Diode. 350 milliwatt out-
PRICE Free put to +in. speaker.—L.F. frequency
6 tr.mslcmr model available unlv 89/6. Post Free. 470 Kc/s—Iullv tunable over medium

anl()J long walv}e]baré(lls. 'I‘wo—%onieomassr,ic e
cabinet with handle—size 7 x 10 x 3}in. ] 4
NEW SUPER MINIATURE POCKET RADIOS fitted socket for car aerial. Complete L..'L
TIHE SINCLAIR MICRO-5. Self-contained with full instructions.

SINCLA!R4 pocket radio. Size only 1Y x 13,4 x #in. A MAY l:lu BUILT £5 19.6 All parts sold ~o|)ar.|l.ely

MICR marvel of modern miniaturisation—truly Battery 3/9 extr:
amazing performance. May be built in an & P 4/5 extra. (Circul. diagram 2/6, free 1fallparts bought.)

¢ evening. Compiete with earphone and detailed Also De Luxe Model with superior PVC covered wood cablnet
construction data. 59 6 and full view tuning dial. ONLY £ EXTRA. Al parts sold
Can be built for only separately. Battery 3/9 extra. P, & I*. /6.

cell 1/11 exbra (2 required). o AN
_ & e | GUITAR AND P.A. R
3 transistor pooket radlo size oniy 24in x 1310, x AMPLIFIER

et 1tin. Micro allov transistorised and pnnbed THE VIKING
circuit. All components available separately. Easy 49/6

to assemble. Can he huilt f LRELA50 b6 ook sono0a e ARHEHD “TRANSISTOR 50”
50 watts outbut. Superb
SUPER AMERIGAN TAPE amplifier for all music

INTERNATIONAL BRAND, FULLY GUARANTEED | 204 F-A. work—ideal for
MYLAR BASE 7in. Triple play, 3.6001t. 75/« Fully transistorised for
5in. Double play. 1,.200(t. 15/« ACETATE BASHE maximum efficiency. 4
51in. Long play. 1,200ft. 15/- 5in. Long play, 900ft. 10/- inputs with mixing faci-
5%in. Double play, 1.8001t. 22/8 51in. [,ong play, 1.200ft. 12/8 lities plus reverberationfecho chamber. Bass and treble con-
Tin. Stand. play. 1,200t. 12/6 Tin. Long play, 1,800ft. 15/~ trols. Fully built and guaranteed. In strong wood cabinet
7in. Long play, 1.800ft. 19/68 31 150ft. covered in washable material. Size approx. 22x 10x 68in. Qutpbut
g!n. Do;xl:;le p]la_v. f%(‘)_(éfb. 1225/6 imp. 15 ohms. For operation on 200/250v. A.C. mains.

42: i:‘{lgl]g 312; qé(())or}dt g%;e, v K\ é 1 ot 8 WIRECOMP’S PRICE 45 GNS. carr. and Pack. 10/6
5in. Triple play, 1 Y bandard play, 6 /6 \LSO VIKING SOUND 30—30 watt valve model. 8 inputs,
5tin. Triple play. 2,400ft. 55/~ 5iin. Stand. play, 840ft. 11/6 1 ep. vol. conEroIs plus bass and treble. 15a out. PPRICE

P. & P. t/- extra per reel. 4 reels and over Post Free. 35 GNS. Carr. and Pack. 7/6.

378 HARROW ROAD, LONDON, W.9 TEL.: CUNNINGHAM 9530

Hours of Business: 9 a.m. to 6 p.m. Open all day Saturday. Opposite Paddington General Hospital. Buses 188 and 36 pass the door.

www americanradiohistorv com
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GROUP-MASTER 30 WATT
AMPLIFIER

A VERSATILE UNIT FOR INSTRUMENTALISTS AND
YOCAL GROUPS
being suitable for clubs and public address

ldeal for bass. lead or rhythw suitar, and ab) other usical instruments.

% The two 12 inch 23 watt heavy duty loud
for thls type of lifler, and glve d P ion.

Robust attractive two-tone finished cabinet of compact size, 28° x 20° x 104
fitted with carTying handles.

For standard AC mains 50 o/s operation.

Four inputs provided can be used
or mikes.

8eparate Baas and Treble controls are incorporated.
Full 2 months guarantee

G0 GOLDENAIR Twice the Quality at Half the Price

Customers are invite! to sce and hear thid awplifier et bur ebop prem-
ises in Lambert's Arcade. Send 8.4.E. for leaflsl.

kers are designed
4

plekupe

ly with

or deposit of £4.12.0 and twelve monthly payments
of £8.12.5,

Carriage and tpeurance 25/- 0 be sent with deposit

“THIRTY” HI-FI AMPLIFIER

r——e———— e o A

A high quality 30 watt amplifier developed for use in large halls and clubi ete. Ideal for bass
lead or rhythm guitars, schools, dence balls, theatres and public sddress. Buitable for any
Yype of mike or pickup.

Valve Line-up: two BF86; one ECC83: one GZ34; two BL34.

Four sepsrate inputs are provided with two volume controls, Base and Treble controls are
tncorporated. Amplifier operates on staudard 50 ¢/s mains. 3 ohrn and 1% ohmu speakers way

be used. 21
Perorsted cover with oarrying handles cau be provided if required prioe ,'
Full 12 months guarantee

or deposit of £1.16.0 and
twelve monthly payments of
£1.8,2. Camage 16/ W be
sent with depoait.

Custoinere sré javited to see amd hear
this awplifier at our ahop gremises o
Lamberi’s Arcade.

Seod B.A-R. for ieatet.

o>
PPV TTYY

SONA SOUNDMASTER

A &5 a
\aas v A4 \ A8 A

TANK AERIALS 9 SET TX/RX MAINS POWE

Fully interlocklng copper rods. one fool
sections. 1deai for car or scooter acrials.
wili make exceilent dJdipotes. Biz sections
complete with cauvas carrying case. Price 3/6.
P. & P, 1/6.

CRYSTAL SET

A wonderful educa-
tional kit for all
children.  Provides
hours of amuse-
ment while following the

easy step by step instructions.

1t is powered entirely by wireless waves, elimin.
sting the expense of batteries. No soldering
required. Receives all main stations. Prioce 25/~
P. & P. 2/6.

An Ideal Christmas present for the children

n

PLUG-IN DISCRIMINATOR UNITS

Used as pulse count demodulators for FM.
Compact and lightweight. Size approx. 4 x 2 x
}in. contalmng 185 valve F.M. Demod. Coil,
tag boani with 8 miniature capacitore and 8
miniature resistors. Price 7/6 each. P. & P. 1/8

www americanradiohistorv.com

PACK

Operate vour 19 Bet recelver straight off
the maipe. Ready bwit power unit ¢owplete
with modification and Gtting. lnstructions.
Price 88/6. F. & P. 3/6.

TYPE 1. Modei @.G.25, A heavy duty
loudspeaker by furnous manufacturer.,
Diamever 12in. Frequeney response #$(-5.000
c.p.s. Power handling 26 wetts. lmpedance
15 ohras, tdeally suitable jor Bass instruments
used with high power amplifiers. Price £8.19.6.
P. & P. 5/~ 8end S.A.E. for leatlet.

TYPE 2 A I2in, Heavy Duty Loudspeaker
unit, 26 wutta power handling. Frequency
response 80-14,000 o.p.s. Pure ahiminium cast
frame. British made by famous masdufacturer.
Price 5 gns. P. & P. 6/-. Bend 3. A.E. for leaflet.

Srlnirdplr = - PPOHODHT O

CONSTRUCTORS PARCEL NO. 1

Ten acsorted working valves. 50 agsorted
rematore. 8 aseorted pots. | smoothing choke.
5 assorted malns metal rectiers. 10 assorted
valve holders. 6 wafers for making wave
change switches. 1, 5-foot eopper rod aenai.
2 gov. surplus jack plugs. 2 panel nounting
fuse holdera. All for 19/1L. P. & P. hje.

TRANSISTORISED MIXER

A cotppet, uitré woderu, 10w chianbed, ful]¥
tranai<totsed wicrophone mixer, which permity
the mixing of up to 4 Jnstruments, Le. Mic,
‘fape. Graw., Tuner, eto. 8elf-contaived gnd
operating from & standard gv. battery. Banpd-
somely finished case. lnputs and outputs
take standard pltgs. Price 47/6. P. & P. 2/6.

o

3>

St
METER TEST KiITS
Comprising lnsulsted leads aud test prode,,
Insulated croc. clips and meter termibal cone

gectors. All contained in plastic holdall
Price 9/11, P. & P. 1/3,
A & Bl
A2 88 POV
CONSTRUCTORS PARCEL NO. 2
All brand new {tems, not Governmiént durp/us,
8ix Phono Plugs, 2 continual bluge  aird 6 pin.
12 small croc. Fllps, 12 large croc. ciips, 24
assorted new resistors, $ poirfter knobs, 3 coax
plugs, 6 sheets of paxolin approx. 6 x 4in., two
sturdy panel mounting fuee holders, six multl-
cored solder packs, one coprer laminate board,
one 30 watt lightweight soldering iron.
Price 20/11. P. & P. 8,

& e o &

S

TROUTITeoVveV \aaad

Sas
RESISTOR COLOUR CODE INDICATOR
Kuables you 10 determine vaiue of resisto? at a
giance. A must for the conetructor. Prioce 1/6,
P. & P, 3d.



www.americanradiohistory.com

February, 1965

TRANS /RECEIVER NO. 46

Compactiy bully to be
carried by one man. This
has a range of approx.
10 miles sod belng
crystal controlled, tuning
is avoided, and operation
is as accurate sas s tele-
Frequency 3.6
3 Mc/s. Complete
statlonp comprising re-
eelver transmitter, rod
aerial. One set of head-
phones and mike. in can-
vas carrying bag. Crystal
coll unit avaliable for ¥}
only 35/~ per set. Post
Free. Brand new in
maker's scaled cartons,
Price per statlon

£4 1 o 10/- uch

Two stations for

£9,10.0 2

TRANSMITTER RECEIVER NO. 46

and No. 38 SET H.T. POWER PACKS

Fower your 46 trans./rec. or 38 trans./rec. set

otraight frorn the mains. This valuable unit

ﬁmrulu a stabilised D.C. H.T. for these sate.

pOb“"ph and compactly made. Only 38/6,
& LIS

PSPt OB bd CROSORAd

No. '9 SET INSTRUCTION

HANDBOOK 3/6 each r. & r. sa.
155 INSTRUCTION HANDBOOK
316 each r. 2.4

H.R.0.

“

INSTRUCTION HANDBOOK

316 each r. 4 . sa.

TRANS RECEIVER NO. 46
INSTRUCTION HANDBOOK
3’6 each P. & P. 84,

%> OO Cr " ST T i
FREQUENCY METER BCC221
HANDBOOK 3’6 each P & P. sd
G~ S e ORI O ORI <>
PAXOLIN PANELS

High quality paxolln sheets, size 10} x B} x
1/,0in. 3 for 5/-. P..& P. 1/~ 6 for 10[-. posuree.

=<~
;RANS. RADIO TUBGLAR SPEAKER

Booster Speaker.

Plugs inta earplece

of  most

radiaa  and tape

recorders. Gives

double the volume

and a hi-tl stereo

effect  that will

amaze you. Slze

spprox. 9 x 2}in. Price 25/-. P. & P. /6,
LEAD ACID

ACCUMULATORS

(Unspiliable)

2 volts at (6 A.H. Brand New.
Biz¢ 4 x 7 x 2n., 4/11 each. 3
for 12/8, P. & P. 3/- per cell.

HIGH IMPEDANCE PERSONAL
LISTENING EARPIECES

Buitable for all types of crystal sets and tranasis-
tor uu Complete with piug. Price 4/1
P, 8d.

e . A A 2

AAAA oo

PRACTICAL WIRELESS

No 19 SET TRANSMITTER RECEIVER

New stocks just arrived. Equipment comprises
3 separate unita built into one chassis and separ-
ate power pack.
Bpecification: “A'" 8et Transmitter/Receiver
Frequency coverage 2-4.5 Mc/s and 4.5-8 Mc/s
(150-37 metres).
For R.T,, C.W., or M.C.W. Range on R.T. 16
miles. C.W. 50 miles. Superbet R.X. L.T. 465
Ke/s. B.F.0. ete.
R.X. valve line-np: 8K7, R.F.: 6K8 mixer.
2 6K7 I.F.: 8BS det. A.F. phone output.
T.X.: 6K8 mixer. B.F.0.. EF30 bufter, EB34
ADQC, and output stage which has to be de-
commissioned to conform with GPO requires
ments. Transmitter/Recelver 220/241 Mc/s.
Local nse up to 1 mile. Valve line-up CV5, 6K7
and 6V8. Intercomn set 2 valve A.F. amplifier
for vehicle crew inter-comununication. Valve
line-up 6K7 and 6V6. A 2¢in. meter is built in
reading [.T. and H.T. voltages. drive etc.
POWER UNIT, 12 volt NC foput. Qutput 275
volte 110 m/a and 500 volte 30 m/a. Equipment
18 0 American or Canadian manufactire and 18
supplied tn good conditinn.
PRICE camplete ~ith Power Pack £4-1 o-o

Carrlage 17/6

14 set nnly

Carriage 10/-

Power Unit only

Carriage 10/-

';::elrﬂPneu complete with ss 10 o

Carriage 30/-
g Aococessories
Handbook .. 0o
Connectors 12 pin

fpin ..
Whip Aerisla R!t. Bin.

TRANSFORMERS
TYPE 1. Filament Tiansformer. 200/250 prim-
ary 80 c/s. Becondary 6.3 volts at 2 amps.
Price §/11. P. & P. 2/3.
TYPE 3. Primary 200/250 50 cfa. Becandary
tapped a8 tullowa 5v., 11 v. nnd 17 v. m at
4 amps. 9/86, P. & P. 3/8.
TYPE 4. Pmmry 200/250 50 c/s.
tapped as followe: 3v.. 4 v.. 8v.. 6v., BV
10v,12v, 157,18 0v 24vmd307.
all at 4 amps. Price 85/8 P, & P. 3/6.
TYPE 6. A really excellent well-made robust
transisrner. Fully shrouded and upright.
Primary 200/250 50 c/s. Becondary 450. 0. 450
v. 250 m.a. 6.3 v. at 4 amps. 5 v. at 3 amwps.
Price 65/-. P. & P. 5/-.

2-WAY SOUND POWERED
TELEPHONE

As nsed by the armed forces. These sound
powered earplecea will work up to a distance
of one mile without the use of batteries.
Beautifully wade. ideal for use in the house,
offtce or garden. Coamplete with connecting
cable, 17/6. P. & P. 2/6.

o a m an

VERSATILE MICROPHONE

Liet Price one 35/-. Beautifully

e in strong pilastio ease
complete with cable and jack
plug. Responss 50—13,000

C.p. 8
11/6 P& ~/‘.

Whvle ntocku laat

- BHL

e Prme 26/-

923

TEST OSCILLATOR
TYPE 4

A useful piece
of equipment for.
the radic ham,
thie
equiprnent  will
produce an oscil-
latory current of
freq. range 20 to
100 Mc/e simply
by piugging in
one of the appro-
priate coils that are pro-
vided with the set. Con-
tained in & robust meta! case, The unit has a
huilt-in 6 to 250 volt Power Pack, plus mahy
dtems, including valves, tumng eondensen.
tranuformers and vibrators. ~ each.
P é: P, 10/— or ! 2 for 65/- polt free.
..

ot
OPERATORS UNIT
Huge Purchase enablee us to offer at give-away
price gperator’s Unit, coutaining standard jeck
socket. 30 mfd. electrolvtic condenser, 4-way
telephone socket, midget selenjum raotifiar, ste.
Pnco 2/8. P. Az P 1/..
S

e

MORSE KEYS
Morse key assembly.
Eey with base, cover
and terminals. Complete
with lead. 6/11, P. & P,
2 2 Marse Keya for
1218 pnnx free.

HIGH IMPEDANCE HEADPHONES
laghtweight. Buitable for all applications.

11/- per pair. P. & P. 1/6. 2 pairs far £2/4
Poat lrae~

Ho<> %

R. A F. SHORT WAVE R CEIVER
35 to 40 Mc/s. Power aupplies 12 volts amd
250 volts D.C,, in excellent comdition with
exceptionally fine slow-motion tanlng clean
compommt Ilyou'. n 52 . !’ C !’. GI-
SONA STREAMLINE BMJ

MICROPHONE CRYSTAL INSERTS

Prlee '716 P. & P. od.

TRANSISTOR BATTERIES

Bave pounds this winter. PP3 type

ment, 6 for 10/-, P. ar.uo.mtam/&r nl.\,,

2/6 lelbad

'SUPERHET
RADIO CHASSIS

There well-made radio
receivers were made for

the Government for

Forces  entertainment,

Valve line-up: 6K8, 6K7,

6Q7 aud 6V6. Choke
amoothing, elow-motion

tuning, printed ecale
200—550 metres, com-

piete with all valves and 8 v.
Provided with a robust cabinet
speaker to fit. Only £3.19.6. P.
Fevr onJv leﬂ.

TEST SET TYPE 46

A stupdily bullt oseillator
in metal cabinet, tha

note on all frequencies bet- €

ween 12 and 24 metres. Ideal

for calibrating transmitters

and  recelvers.  Contains

many useful compunents

including a superb set of

short wave coils and wave

change switches, an oscillator valve md gm
exceilent slow motion tuning Vernier DialL
P. s P. 10/-.

S

oot s

\b\V “ALI\ ROU\'I) STORE OPI:.'\' IN LAMRE RT'S ARCADE, LOWER IIRIG(x ATE. LLEDS 1, NEXT TO HALFORDS

LE SHOP, OPEN ALL DAY SATU1L

YO
ALIL MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS
Postage rates apply to U.K. only, send 1/- for full lists

TERMA:

CASH WITH ORDER
5/- EXTRA ON C.0.D.
ORDERS
No C.0.D.

nader  86/-

www americanradiohistorv.com
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LOUDSPEAKERS

Wc supply a
complete range
oi Goodmans,
Whariedale,
Stentorian,
THL S8peaker
Units and
compte 8yvas
tems. A com-
prehensive
leaflet is avail-
ableon request
this covera
technicai
gpecifications
and prices of
neariy 50 tvpes inclnding:—

Celestian Model CX1512 (as illustrated)
£11.10.0. Celestian Model CX2012
£16.10.0. Stentorian HF312 5 watts
£3.16.0. Stentorian HF1012 10 watts
£4,12.0. Goodmans Axiette 8 6 watts
£5.5.7. Goodmans Axiom 10. 10 watte
£6.5.11. Goodmans Axiom 201. 15
watts  £10.17.4. Wharfedale Super
8/R5/12/DD 6 watts £6.14.2. Wharfe-
dale Golden RS/DD 8 watts £7.17.5
Wharfedale RG/12/DD, 15  watts
£11.10.0

Cuitar Speakers include:—
Whartedale W12EG 15 watte £10.100.
Wharfedale W15EG 2 watts £17.10.0.
Goodmans Audiom 51B, 15 watts
£9.2.8. Goodmans Axiom 61B, 20
watts, £14.7.8.

Carr. and Ins. extra

PRACTICAL WIRELESS

THE TRAVLER Mk. Il
CAR RADIO

Our ready built transistor-
ised car radio jor only

91 Gns.

including 7 x {in. speaker
titted to baffe, fixing

brackets, filter unit, all nuts and boits with fitting instructions.

S8TAR FEATURES
% Handsornely Bt xled % Mallard Valves and Transistors. % Push

Buttons. % |i walts Output. % Long and Medinm Wavebands.
* Quality Speaker (K.M.[.). % Easily fitted. J Radio Luxem-
1 &rg (and many other foreign stations). s 12-volt Positive
Earth only (applies to 99.89, of cars on the road). % Dimensiona:
7 x 2 x Tin. depth. Optlonal exiras; 3-section chromium plated
weatherproof telescopic aerials type 1. 17in.’44in. 19/6. Tyvpe 2,
2in./43in. 29/8, both plus p. & p- 2/8 if purchased separately.

THE «“HIGHWAYMAN”
CAR RADIO

TO BUILD YOURSELF

Rimflar in appearance to above but with on/off push-butten
itch. Complete sct of parta onl;
sriteh. Gomp oy 7 £7.19.6 ¢ sr.5

February, 1965

MICROPHONES
Acos Crystal Model MIC 45/1 19/8.
Acos “'Stick” Microphone, Crystal,
MIC 39/1 32/6. DM.303 Dynamic
High Linpedance Desk Microphone
complete with Btand. Metallic Green
Finish 5 gns. BM.3 Quality Crystal
Microphone with Muting 8witch.
Complete with Lead, Neck Harness
and Removable Btand Adaptor 38/6.
Matching Table Stand 12/8 extra.
DX.290 Dynamic High Impedance.
Black Crackle Finish with Desk Stand
58/6. DM.301 Dynamic iigh Im-
pedance with On/Off 8witch. Omni-
directional. Chrome plated diecast
irame 99/6. DM.304 Dynamic Dual
High or Low with On/Oft Bwitch.
Batin chrome finish 88/6. DM.107.
Dynamic Migh Imp. with dwitch.
Chrome and black enamel finish 68/6.
MICROPHONE STANDS
MS.4 3 section floor stand 59/8.
MS.8 ¢ section tloor stand 10§/-.
MS.2 2 section desk stand 22/6.

P. & P. 2/6 extra on all above.

TRANSISTORISED
SOUND MIXER

Mixing ¢ chanpeis from high im-
pedance source giving profesional
renull.s mputs for high impedance
Microphone, Funer. tiram  amd/or
Tape Recorder, 9 v. battery operation.
Compact and heautifully styled, size
6 x 2} x 2}lin. Btandard Jack socket
inputs. Price 55/-. P. & P. 2/8.
Complete with PI'3 9 v. hattery.
circuit diagram and instrictions.
BTEREO VERSION available,
Price 72/8. P. & P. 2/6.

Ready built or Kits of Parts.

Stern Mono-Gram Amplifier 3 watts
Mullard 2 valve Audio Pre-amplifier ..
Mullard 3 valve Audio Pre-amplifier

Mullard “3-3" Amplifier with Tone Control Unit 33/RC 3 watts
Mullard “5-10” Main Amplilier Model 510/M.
Muilard *“5-10"" Amplitier with Tonc Contro) Unit. 10 watts ...
8tern JL10 Double Feature Pre-amplifier for Audio and Tape. .
Stern JL10 Main Amplifier Mono. 10 watts ,

(The above two items purchased together) ..

Btern Twin Three Btereo Amplifier, 3 watts per Channel

Ready Inatruction
it book
and available

tested separately

26 00 2/8
£0 10 0 2f-
£13 13 0 8/8
£11 10 2/
£13 10 2/-
£16 0 2/-

£8 80 0
0
0
£19 19 0 5/
0
0
0

10 watts

£12 00
£13 13 0
. £10 00
. 22313 0

£13 13 3/~
£32 10 -—
£ 0

Btern Twin Three Btereo Amplifier in Portable Case with Two
Speakers and Leads

Mullard “10 + 10" Sterco Amplifier. 10 watts per Channe!

Muliard <10+ 10" Stereo Amplifier with Passive Control Umit,

3/-
3/~

£16 10
£20 0

%20 00 £24 0

Mullard 4-channel Electroniec Mixer Unit Model 211 for 2 Mice.

Radio and Gram.

Mullard 4-channel Electronic Mixer Unit Model IL

HF/TR3 Tape Amplifier with Power Unit .. _... —00d
Type “C" Tape Pre-amplifier with Power Unit ,....... e.... 814 00
BTP-1 Tape Pre-amplifier with Power Unit. Mono and Stereo. ...

CR3/8 Tape Recorder with Studio Deck

! INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING TECHNICAL SPECIFICATIONS, DIMENSIONS,

80 —
£10 50

.. £13130

2/8
2/8
3/-
3/8
5/-
3~

£19 00
£18 10 0
£28 00

£22 00
15/-

PRICES, TERMS, ETC.. FREE ON REQUEST

WWW americanradiohistorv.com

GREAT BRITAIN'S GREATEST

TAPE EQUIPMENT
AND ACCESSORIES

AMERIC.4% ACETATE TAPE
5in. 600ft. Btandard
Bin, 400ft. Long Play
5}in. 1,200it. Long Play

AMERICAN MYLAR TAPE
3lin.  600it. Double Play
7in.  1,200ft. Standard Play
5. 1,200ft.  Double Play
7in. 1.800ft.  long Play
5iin. 1,600it. Double Play
7in.  2.400ft. Double Play

BEL CLEER ACETATE TAPE

5in. 600ft. Standard 12/8
5in. 900ft. Long Play 15/~
5%in. 1,200it. Long Play

7in. 1,200ft. Standard

7in.  1,800it. Long Play

Postage and Packing 1/- per Reel
extra. 4 or more Reels POST FREE.

FULLY AUTOMATIC TAPE SPLICER
14/6. P. & P. 1/6.

PLASTIC TAPE SPOOLS 2tin. 1/-:
3in. 1/8; 4in. 2/=; 5in. 2/-; bfin. 2/3;
7in. 2/8.

PLASTIC SPOOL CONTAINERS. For
spool sizea 5in. 1/8; 51in. 2{-; Tin. 2/3
Any singie item plus 6d. P. &
Orders over £1 post free.

We carry fully comprehensive stocks
of Tape Recorders, Decks and
Accessories at all Branches or order

8/6

with confidence by mail



www.americanradiohistory.com

Heress vital time-saving data
—to earn money for you!

NOW READY—12th EDITION—NEWNES RADIO & TV SERVICING

This is the set you Musr have to beat the frustration and time
loss which fritter away your opportunities to earn more. To-day
with the vast number of models needing repair and maintenance,
more and more difticult repair jobs will crop up. Yet these
complicated jobs become so simple when you have the right infor-
mation at hand. [Hlere, always ready, is »our complete library
of data — Newnes famous RADIO & TV SERVICING. Nearly
55.000 sets of previous editions have been sold . . . solid proof
of its importance to you — the engineer in Radio and TV, You
can use this new edition for a week free. Post leafiet to-day!

3,500 PAGES OF REPAIR INFORMATION FOR NEARLY

2 ,300 Popular Models!

DATA FOR OVER 90 MAKES ® TELEVISION
1964 BACK TO 1958 ® RADIO

Ace Acrodyne, Ajux. Alba, Argosy, Buird, Beet- @ RADIOGRAMS
hover Bereo, B.R € B.S.R.. Bush, Capitol,

 han pion,  Channel, Collaro. Cossor, Cyldon, @ TAPE RECORDERS
Dransette, Decca,  Dehant.  Doric, l)_vnulrnn.

Ak I ddystone.  bkeo, | lizabethan, tIpico, @ RECORD

I M Lmerson.,  Pmisonic,  Lumg,  Fser

Ready, l(crgumn, I"crrulnli. ladihéy.(lurd REPRODUCERS
Maotor Co.. Garrard, G.B.C., G.E.C.. Gram-

deck. Grundig. H M.V, Invicta, K-B., [ CAR RADIOS
Mugnavos, Marconiphone. Masternadio.

MoMichael, Motorola, Murphy, National, Newmuatic, Pageant.
Pam, Pecdio, Peto Scott, Phileo, Philips, Pilot, Playmate. Porta-
dyne, Portogram, Pye. Pyve Telecommucatrons, Radiomohile,
Ruyiond. Recordmyg  Devices, Reditusion, Regentone,  Retra,
Revelation, R G Roberts” Radio, Sebell. Sonolor, Sony, Sound,
Spencer-West, Standard. Stella, Stereosound, Stuzzi, Thorn, Trans
Arena. U K.W., Ultra, \idor, Volmar, Walter, Wattham-
Standard, Zenith

Post leaflet Now
for FREE TRIAL

SEE IT- -USE IT—PROVE IT-IN YOUR OWN WORKSHOP
WITHOUT OBLIGATION!

www americanradiohistorv com
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READ THE REVIEW OF COLOUR TV SYSTEMS & PAY TELEVISION
Servicing Data on terminal units for Wired TV Systems

Latest Valve and Picture Tube data ® Quick-Ref. Data Sections

GOODWILL IS IMPORTANT !

Many a radio shop selling elec-
trical appliances has gained pro-
tituble sales an this side through
goodwill built up by ellicient
servicing of Radio & TV sets.
If you have never before
examined this famous Newnes
reference set now is your
opportunity—send for it on
Free Frial without obiigation
to purchase. Complete sec-
tion on right. fold leatlet and
post to-duy- no stump required.

You can also examine NEWNES
RADIO & TELEVISION
Engincers’ Reference Book

Broadeasting.  Communications.

Servicing.  Navigation. Compo-

nents. Transistors and Transitor-

ised Fquipment. U.H.F. Televi-
sion. Satellite Communications

Systems. Video-tape Recorders.

* Tudustrial TV. Projection.
Over 1,800 pages TV. Equipment for Over-

2,000 Diagrams scus Progress and
Pevelopments. ete.

Presented free with every set—
NEWNES TV ENGINEERS
POCKET BOOK Value (12/0)
An invaluable companion to your
set for on-the-spot repairs. 272 pages
ol reference data on installing, fault-
tracing and repairing, servicing eqguip-
ment, etc. Over 200 illustrations.

A ** must *’ for
rour technical To exumine it
library simply tick form
on right

No Postage
Postage
! Stamp
will be necessary if
paid by | posted in
George Newnes Gr. Britain ar
Ltd Northern Ireland

BUSINESS REPLY SERVICE
Licence No. W.C. 1129

GEORGE NEWNES LIMITED,
15-17, LONG ACRE,

LONDON, W.C.2
www americanradiohistorv com

Tick v where applicable

[__1 RADIO & TV REF. BK. D It under 21 your father must fill up coupon.

RADIO & TV SET

= ~
17 e
& e
= =

Z = “ )
= 2 - Zleo
= > EE2m™m
s 2 o330
wthQg—
scceEs= <

2 T =5 =
=& 3. 8 8|
B e 5@
2e 23 2®
2. 2 EI2

= § 5535
=L RS =y
—_————
-

dddres
Signature

post
monthly ¢

payments, or cash.

Cash (g
or

£6/6/-
Send title(s) 1 have ticked

above.

In 8 days 1 will
then

6/- dep..
monthly

paying £6/6/-in all
in 8 days
return bookis)
deposit

16

0 mon
sh
Cash in

paying £16/16/-. Ca

then
8 days £16/16/-.

-

dep.,

dep., and only 21s.
monthly for 21 months,

paying £23/2/-.
8 days £23/2/-.

16/-

monthly for
If both titles kept, send

21s.
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RECORD PLAYERS

Garmard SRF10 Single Player £6.9.1.
Carr. and Ins. 4/6. BSR UAl4 Auto-
changer £5.18.8. BSR UAL} Auto-
changer £5.19.8. Garrard Antoslim
Autochanger £8.10.0. Qarrard AT8
Autochanger £10.18.6. BSR Super
Slim Autochanger £9.19.8. Garrard
AT5 LM Autochanger (3000LM)
£11.11.11. Philips AG1016 8tereof
Mono Record Player $15.12.0.

Carrisage and Ins. 5/- on above.

Garrard 4HF Single Player $16.17.0.
Goldring Lensq Model 83 Trans.
cription Turntable £18.18.5. Garrard
Laboratory T: “A" Autochanger
219.15.0. Bsr:{:ﬂ Model 301 Tran-
-crip(inn Turntable £20.13.0. Goldring
Lenoco GLS8 with 380 Carlridge
£21.18.0. Goldring Lanoo GL70 lese
Pick-up Head £27.9.4

Carr. and fne. ,Iﬁ oo above,

Descriptive leaflet Ingluding prices
with alternative cartridges, dimen-
alons, terma etc., free on request.

PRACTICAL WIRELESS

NEW LOW PRICE
COMMUKIGATION
REGEIVERS

Model HE 40. Frequency mnse 550 Kefs-30 Mofs tn
4 bands. PRICE £18.18.0. Carr. 10/-.

Model HE 80. Frequensy range 560 xc/--so Mefs tn
4 bands. PRICE £34.13.0. Carr. Pai

Muode! KT 320. 8pecification as HE~‘!O but offered as
complete kit of parts. PRICE £28.5.0. Carr. Pard.
Modei HE B0. Frequancy range 540 Ke¢/e-30 Mc/a and
142-148 Me/n in § bands. PRICE £61.19.0. Carr. Paid.
Model HA 63. I'requensr range 530 he/e-31 Me/r in
4 bands. PRICF £25.1.0. tarr. Paid.

Starftite 90- Watt Traasmitter

Rand coverage B0 - 40 - 20 « 15 and 10 Metrea.

PRICE £30.9.0, Car:. 15/-. (H,P, Terms available),
8end 8.A.E, for tnlly desoriptive broohure.

STERN FIDELITY Mk, II VHF/FM
Kit of Parts £10.10.0. Built and
Tested £14.5.0. Carr. and Ins. §/-

ARMSTRONG
Mono/’rnner Amp. Model  127H
Stereo/Tuner Amp. Model 127 £37.10.0
AM/FM Tuner Model 223. £23.15.0.
FM Tuner Model 224 £22.10.0. Carr.
and lus. 7/6.

JASON

FMT1 FM Tuner, Kit of Parts £8.18.0,
FMT2 FM Tuner,Kit of Parts £10.12.6,
FMT3 FM Tuner for Fringe Areas.
Kit of Parts £12.5.0.

T4 FM Tuner £20.0.4.
JTVZ/FM/TV Sound. Kit ef PTarte
£15.15.0.

Carr. and Ins. on above §/- each.

TRIPLETONE

FM Tuner unpowered, £13.19.8,

FM Tuner Self-powered. £15.14.6.

Carr. & Ins. 5/. each.

Descriptive leaflets free om request.
Please state model required.

—EI_YNE

925

ELECTRONIC HOBBIES ORGANISATION

THE PEAK 60
60 WATT AMPLIFIER

A multi-purpose high output power amplifier for
MICROPHONE and INSTRUMENTAL applications
or for praviding high quality sound for Audl{‘oriums—
Halls—Dance Bands and Oulside Public Address
funotions.
“ Bassand Trebiecontrols. ¥ Master Volume Control,
<% Full mixing facilitter. * Built-in pre-amplitier and
control untt. ¥ 80 watt undistorted output. % Bwitched
output for 3 or 15 ohms loudspeakers. % Two inputs.
High gain and low gain with individual volume controls.
ster bammer Bnish. Black peru ex front panel,
mlze 14in. T Dln. x Tia ﬁ including cover

oF PARTS 518/1!/- C. & I 5/-
ASSEMBLED AND TESTED £25/14/-, C. & L. §/-.
f (Ventilated Cover witb chrome plnted handles as
Uustrated 35/- extra)
Full details on request

Ovgrell
fus 1§in. high h.
it B

; 18 Tottenham Cc;urt Road, W.1. MUReum 5920/0095. Half Day Saturday.

23 Tottenham Court Road, W.1. MUSeum 3451/2. Half Day Thureday.
300 Edgware Road, W.2. PADdington 693. Half Day Thursday,
109 Fleet Street, F.C.4. FLEet Street 5812/3. HaH Day Saturday.
162 Holloway Road, N.7. NORth 7941. Half Day Thursday.

¢ 9 Camberwell Church 8treet, 8.E.5. RODoey 2875, Half Day Thursday.
CROYDON
12 Suffolk House, George 8treet, MUNicipal 3250. Half Day Wednesday.

26 Mercnant Street, Rristol 1. Bristol 20281. Open 4 davs s weak.

o
62 Lord Htree!, "Roral 7450. Open 6 days & week.

MANCHESTER

20/22 Withy Grove, Manchester 4 BLAckfriars 5379/5248,

Open 6 days & week.
SHEFFIELD

125 The Moor, Sheflicld. Sheffield 29993. Half Day Thursday.

[MA I, ORDERS AND”EN QU IRIESHTO,

Dept. P.W. 3/6 Eden Grove, Holloway, London N.7. NORth B161/8.

WwWWW americanradiohistorv com
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Lewis -
have the

binet

TN R Eh

for you

We can supply any cabine
to your own specification
Thescareonly twoexampleso
—THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
speciality.

The Grosvenor
Price 18 gns.

The Lowboy
Price 27 gns.

""IIIIIIIIII||I"||||H||l|l||l|"|lllll||||||||I||I||||III|E
radio

100(P265) Chase Side Southgate
London, N.l4. Pal 3733/9666

FREE CATALOGUE

Send today for the
Lewis Catalogue

Designed to assist your choice of
cabinet. R
Sent absolutely free. The new Lewis
Ragdio Cabinet Catalogue—the most
comprehensive ever prepared. Choose
from 49 different Models.

Please send your new free 24 page
cqlour cabinet catalodue.

new

Name
Address

BLOCK CAPITALS PLEASE

PRACTICAL WIRELESS

February, 1965

AMERICAN TRANSISTORS

200 Types - New - Guaranteed

2N63 7. 2N637 14/.
2N64 5. 2N696 20/-
2N 147 56 2N706 257.
2N1(73 17:6 2N1022 177-
2NI76 12:6 2N (046 50/-
2N214 b/~ 2N1109 76
2N217 5. 2Ni265 3111
2N23SA 1476 2N1283 17
2N274 1A 2NI1294 1716
2N307A 1746 2N1307 7.
2N359 96 2N1375 8r9
2N382 . 2N1377 8.
2N385A 9 2N (433 12/
2N4(4 L. 2N 1907 55/
2N44] 246 2N2048 1976
2N443 17'6 2N396 8/9
2N458 153 2N1706 /3
2N520A 56 AUYI0 as/.
{.B.M. Computer Boards

loaded with transistors, diodes,
resistors, etc.

4 transistors, 10/-
6 transistors, 15/-

Modules (solid state): Silicon
Rectifiers; Zener Diodes etc.,
etc. Data arcuits for all items.

Send /- for complete reference
catalogue.

J. & ). ELECTRONICS
15 Kensington High Street
LondonW.8

AMATEUR RADIO
CIRCUITS BOOK

An RSGB Publication
Postage 9d.

76

SIMPLIFIED MODERN FILTER
DESIGN by P. Geffe, 50/-,
Postage /-,

AN ELECTRONIC ORGAN FOR
THE HOME CONSTRUCTOR
by A. Douglas, 20/-, Postage t/-.

SIMPLE RADIO CIRCUITS by A.
T. Collins 776, Postage 6d.

FREQUENCY DIVIDER ORGANS
FOR ThE CONSTRUCTOR by
A. Douglas, 25/- Postage /-,

Hi-FI YEAR BOOK 1964,
Postage 7~

AMATEUR RADIO CALL BOOK
RSGB Pub. 1965, 5/, Postage 6d.

BASICTHEORY & APPLICATION
OF TRANSISTORS. U.S. Dept. of
Army, 10., Postage I/-

RADIO VALVE DATA. 7th Edition
Compiled oy “WW?* 716, Postage 10d.

COMPLETE CATALOGUE, /-

THE MGDERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British ano American Technical Books

19-21 PRAED STREET
LONDON, w2

Phone: PADdington 4185

10/6.

WIRNImymmnmnmnasnnneE

V V V V V V V V  V V VV VV VVVVV VVVVVVVVVY VY

Open 6 days 9-6 p.m.

WwWWW americanradiohistorv com

HARVERSON AMPLIFIER
BARGAINS!

Special offer of Manutacturers Surplus
2 VALVE GRAM AMPLIFIERS
Valves UYS85 Rectiler and UCL82 Triode/
Pentode giving 3t watts output. Ovwerall chassiz
gize (inc. valves) 5 in. high x 34 in. wide x 2 in.
deep. Each amplifier new and tested and supplied
coruplete with valves, 3 ohm cutput transformer
aud knobs for tone and volumefon off controls.

oLy 37[6 ». & . 305

Can be used with 80v. motor tap or 1.5k. mains
dropper 2/6 extra if required. Owing to the limited
number available and the extremely high value we
regret we cannol enler info any Cowrespondence.

TWO VALVE GRAM AMPLIFIER
ON PRINTED CIRCUIT BOARD
(UY85, UL»4) tan be used with 80 v. tap off
niotor.  O.P. Trans. volume and tone control.
Size filin. wide x Zin. deep x 3}in. high overall.
ONLY 39/6. P. & P. 2/5. Mains dropper res.

for tilaments i required. 2/6 extra.

SPECIAL OFFER

HIGH GRADE 2-STAGE GRAM AMPLIFIERS
Made by very well-known manufacturer
Uging & double-wound mains transformer (fully
isolated chaasis) with tapped primary, full wave
contact cooled rectifier, and Mullard ICL82
trivde-pentode valve. 3 walt output, parate

tone and volume controte. Uverall gize Giin. wide
x s deep a 4hn. high.,  Each ampiifer Brand
New and tested and supphed complete with

valve, 3 ohm output trapsformer and knobs.

PRICE 49/6 P. &P 4

BRAND NEW 3 OHM
LOUDSPEAKERS
24tn., 12/8; 6in., 12/8; 6}in. 15/-; Rin., 21/s;
10in.. 25/~; 12in., 27/8- (12in. 15 ohm, 30/-).

10ip. x Kin. . o 28/-
Latest Lype BT I'H X 8in. with hlgh flux
ceramic magnet, 11,000 gauss. Aluminium centre

cone. 10 watts, 50 ¢/a to 10 Kc/s., 42/«,
P. & I.oap to 6in. 1/6; over 6in. 2/6 per speaker.

SPECIAL OFFER !!

BRAND NEW HEAVY DUTY 12in. SPEAKERS
Response 45 c/a-13 Kc/s. 1in. voice coil. Avail-
able in 3 or 15 ohm. Guaranteed full 16 watta
British rating. Heavy cast aluminium frame.
These are current production by world famous
maker and as they are aftered well below list price
we are not pennitted to disclose the name.
LIMITED NUMBER ONLY. UNREPEAT-
ABLE AT 89/6, P. & P. &/~ Also 25 watt
Guitar o odel available at £5.5.0,

BARGAIN OFFER CORNER

ROLA CELESTION. Approx. 9in. x 6in. 3 ohm
Middle register speaker, 10/6. P. & P. 2/6.
5 TRANSFORMER

Drop thru’ type. Tapped primary 110v., 200v.,
220v., 240v., 320-0-320v. at 80mA and 6.3v.
at 3 ampa. Generous core, stack size 3§ x 2§ x
1%in. Weight 4 1bs. ONLY 15/, P. & P. 3/6.
ACOS CRYSTAL MIKES. High imp. For desk
or hand use. High sensitivity, 18/6. P. & P. 1/6.
TSL CRYSTAL STICK MIKE. Listed at 45/-,
Our price 18/6. P. & P. 1/8.
T.C.C. SUPPRESSOR CONDENSERS. ©2560v. A.C.
005 + .005 x .1. In tubular can 1jin. long x
#in. dia. 2 for 3f~, Post free.
TRANSISTOR DRIVER and O/P TRANSFORM-
ERS. (Tapped 3 ohma and 15 ohms output).
plus 4 suitable Transistors giving approx. 1 watt
output, 25, P. & P. 2/6.
CONDENSERS, 5000 mFd. 12v wkg
3 x lin. dia. 2/~ e P. & P, ach.
T.V. or AMPLIFIER EDGE CONTROL PANELS,
Two 500k Lin. pots; one 500k Log; one D/P mains
switch. Brand new 3/6 panel. P. & P. 1/-.
CONTACT COOLED BRIDGE RECTIFIERS. 250v
at 125 mA. Nize 1§ x 1§ x gin.. 7/6, I'. & P. 1/~
MATCHED PAIR OF 24 WATT TRANSISTOR
DRIVER QUTPUT TRANSFORMERS.
Btack size ljxl}x.m Output trans. tapped for
3 ahm and 15 ohm output., 10/~ pair, plus 2/~

P,  Worth double.
TWIN TELESCOPIC AERIAL, Comprising two
3-gection heavily chromed rods. Closed 12in. each
extending to 32in. each. Completely adjustable
from vertical to horizontal. Supplied complete
with universal mounting bracket, approx. 36in.
of coax. and standard coax. plug. Suitable for
F.M. or T.V. 12/8 plus 2/- P. & I
MARCONI QUARTZ CRYSTALS Types ZHB,
B4ill available as previously advertised.

Bize

Harverson Surplus Co. Ltd. p
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PRACTICAL WIRELESS

3-VALVE AUDIO AMPLIFIER
MODEL HA34

Designed for Hi-Fi
reproduction of
records A.C. Mains
operation. Ready
bulit on  plated
heavy gauge metai
chassia, pize 7iin.
wx4indx 4din b
Incorporates ECC83,
FLS4, EZ80 valves,
heavy duty double-
wourd maing transformer and output traneformer
matched for 8 ohm speaker, eeparate Bass. Treble
and volume controls. Negative feedback llme.
Output 44 watts. Front panel cab be detached
:m} leads extended for remote mounting of con-
rols.

The HA34 has been specially designed for ne and
our quantity order enahbles us to oﬁer l.hcm
complete with knobs, valves, £4 5

etc,, wired and tested for anly 5/

TAPE DECKS
COLLARGC STUDIO DECK. 3 motora, 3 apeeds,
F\uz l'l:,utt;;g coptrol. Up to Tin. apools. £10.10.0.

Bingle speed, 3%in. per
simple control user 8iin. nponln. £ﬂ 6.0 plus
tarr. apd ins. (Tapes extra on bot

STEREO AMPLIFIERS
Incorporating 2 ECL82's and 1 EZ80 heavy duty
douhle-wound maine trapsformer. Output 4 watts
per chaBnel. Full tope and volume controls.
Absolutely complete.

'\ BARGAIN PRICE
" = £4.19.6 p. & p. 5.

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier. 8ize
7tn. . x 23in. d. x 5¢in. b, This amplitier (which is
used in a 28 gn. record player) employs heavy duty
double wound maina transformer, ECC83, EL84,
EZX0 valves. Separate bass, treble and volume
controls. Compiete with output tranaformer
matched for 3 ohm speaker. Ready built and tested
PRICE 6%/6 P. & P, 3/6
ALSO AVAILABLE. Mounted on board with
output transformer and 6in. speaker, ready to
fit into cabinet belnw. PRICE 88/8. P. & P. 4/6.

QUALITY PORTABLE R/PLAYER CABINET
Uncut motor board. Will take above ampiitier and
B.8.R. or GARRARD Autochanger or single
Record Player Unit. Bize 18 x 14 x 8}in.

RRICE £3.9.6. Carr. 5/-

—_— e
EMBASSY PORTABLE RECORD PLAYER
CABINET. Will accommodate amplifier, up to
7 x 4in. speaker and B.B.R. or GARRARD auto-
changer or single player unit. Attractive rexine
covered finieh. Overall size 17 x 18 x &iin.
with yncnt rootor Loard. PRICE 68/6. Carr. 5/-.

4-SPEED PLAYER UNIT BARGAINS
All Brand New in Makers’ Original Psoking
SINGLE PLAYERS

BAR. TUNZ2 ..........., £3.10.0 Carr, 3/6
B.8.R. GU7 with unit mounted pick-up arm
418 8, Carr, 4/

AUTO CHA

ERS

B.8.R. UAl4, #5.18.8; B. S B TA15/16, 26,18.8
Latest B.8.R. UA25 Buper Hlim £6.2
Latest Garrard AT5 Mono £8.8.0 Stereo £6.9.0
8tandard GarTard Antoslim £6.10.0
Garrard ATA Mono .. £10.1

e — e
NEW CARTRIDGE BARGAINS

B.S.R. TO8S. High output compatible Sterso
Certridge. Brand new, Complete with Btereo/
LP/74 sapphire atylil apd universal mounting
bmrket (Mgmnl price 44/11. OUR PRIUE
22/, 1/

RONET‘I‘E STEREO 106 CARTRIDGE. S8tereo/
LP/78. Complete with twn sapphires. Orizirul
Iist price 87/8, QUR PRICE 24/-, P.

1/-.

COLLABROC HI-FI STEREO T/0 CABTRIDGE

~C* Complete with universal bracket and

-tvhl for Qtereo L.P. and 78. Ongmnl list price
59/8. OUR PRICE 25/-. P. & P

¢ TRANSISTOR AND DIODE
SUPERHET

A first-ciass 2 waveband  tmnpaistor  aupsrhet
® Printed ciroult pandl (aize 8§ x 2fin.). @ 3 pre-
sligned I.F. transformers. @ High-g: Formte rod
aerisl. @ Al Firet-grade transistors. @ Car aeria)
winding. @ Push-pull output. @ All parte eupplied
with sirople instructions.

All paris sold separately. et of parts if purchased

at oDe tims.
£4.5.0 ™ :

ONLY
Cireut disgram 1/6 (free with set of partak

35 OHM SPEAKERS
Suttable for wre with ghove. 2in. Goodmans. Tdeal
replacement for most pocket portables, 8/8, 3}in,.
12/8; &in., 17/8; 7 x din., 21/-,
P. & P. 1/8 per speaker.

Portable CABINET

8ize approx. 94 x 64 x 34in. Buitable for above
uatng 8jin. spesker, 25/~ P. & P. 2/-

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 I.F. transfarmers, one oscillator coil, one driver

tranaformer and wound Ferrite aerial (med., long

and car aerial roupling). 32/6 complete. post 1/-.

6 transistor printed cireuit board to match, 8/

Port 94. Circult diagram 1/8 extra.

SPECIAL
TRANSISTOR BARGAINS

ALL BRAND NEW
GET 15 (Matched Falr) 18/=; V15/10p, 10/-;
QC7L B/-; OC78 8/=; AF117 7/8; ORP12 10/8

Bet of Mullard 8 transistors, OC44, 2—O0C45.
D matched pair, OC81, 25/-.
EDISWAN MAZDA
PXAIM 8/6; XAIOS 6/8.
R.F

F.I, Pack: 1—PXAI02 Mixer: 2—PXAIN

I.F. Amp.; (Equiv. OC44 and 0431, ........ 10/6
R.F. 2 Pack: 2—~PXAINl LF.1—PXALOZ Oac.:
1—PXAL02 Mixer ......., 9 8020900000080 12/8
L.F.8 Pack: Connisting of PXB113 Driver, Matched

pait PX¢17], mounted uomplete with heat sinks
(Kquiv. OC81D and OU#1),.,...... ereae...12/8
ALL TRANBIBTORS POBT FREE

E.M.I. 4-Speed Player and P.U.
FURTHER HUGE

PURCHASE enables us
to ofter these at

67/6 P. & P.

4/8.
Heary 8}in.

metal

turntable. Low flutter
performance 200/200
v. shaded motor with

amplifier valve fila-

ment if  required.

Turnover LP/78 head

CONSTRUCTOR

A really excellent

all  purpose  A.C,

tap at 45 v. for
THE NEW HARVERSON KIT FOR THE HOME
maine 200/240v.

EL84, EZ80
VES

Special teatures In-
cluda:

® Heavy duty doub | maina tr

with electrostatic screen. @ Beparate Bass, Treble
and Volume controls. glving fully vnrlnme boast
and cut with minimum nsertinn iose. @ Heavy
negative feedback loop over 2 stages ensures high
output at excellent quality with very low distor-
tion factor. @ Ruitable for use with guitar, micro-
phone or record player. @ Provision for remote
mounting of controle or direct on chassis, @ All
this builda onto a chassin size only 73in. wide x 4in.
deep. Overall height 43in. @ All components and
valves are brand pew. @ Very clear and concise
instructions enable even the mexperienced sma-
teur to construct with 100% succeyn. @ Bupplied
complete with valves. output transformer (3 chine
only), rcreened lead. wire, nuts. buits. solder etc
(No extras to buy). 7 P. &P
PRICE 8-
Comprehensive clrcuit diagram, practical layout
and parts liat 2/8. (Free with Kita).

HARVERSON SURPLUS CO. LTD.

CHErrywood 3985
Early closing Wed. | p.m.

(Please write clearly)

BEE -
terr | 170 HIGH ST., MERTON, S.W.19

g:gg Open all day Saturday

FOR A few minutes from South Wimbledon Tube Station

MORE PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS
ITEMS ORDERS CHARGED EXTRA.

SEND STAMPED ADDRESSKED

ENTVELOPE WITR ALl ENQUIRIES

10/14 WATT HI-FI AMPLIFIER KIT
A stylish
finished
monaural
amplifier
with an
output of
14 watts

push-pull
fuper rep-
roduction
of both
music and
speech
with negli-
gible hum,
Beparate Inputs for mike and gram. allaw recoeds
and announcements to follow each cther. Fully
shrouded section wound output transformer to
match 3150 apeaker and independent volume
controls and separate basa and trebls controls are
provided giving good lift apd cut. Valve lipe-up
2 ELA4's, ECUS3, EF§6, and EZ30 rectitier. 8imple
instruction booklel 1/8. (Free with parts).

All parta sold separately. ONLY £6.19.67 hsm
Alao avallable ready built and texted mmplete with
standard input jack sockets. £8.160, P. . 6/6
Carrylog Case for above £8/6 P, & P. 4/-
HIGH GAIN 4$TRANSISTOR
PRINTED CIRCUIT AMPLIFIER KIT
Type TAI

@ Poak output in excees of 14 watts. @ All standard
Britlsh components. @ Bullt on printed circuit
panel size 6 3 31n. @ Generous size Driver and (zﬂ‘
Transformers. @ Output traneformer tapped for 3
ohgl aod 16 ohm speakers. @ Transistors (GET114)
1 Muilard OCR1D and matched pair of 081 ofp).
® 9 voit operation. @ Everything supplied, wire
battery clipa, solder. etc. @ Comprehenpsive, ¢asy
to follow Inatructions and ofrcuit diagram 1/6.
(Free with Kit). All parts snld separately.
SPECIAL PRICE 45/- P. & P. 2/6
Alao ready bullt and tested, 58/8. b
A pair of TAL's ere ideal for siaren.

HARVERSON'S FM TUNER Mk |

® F.M.
tuning
head by
famous
maker.
@ Guar.
anteed
non-drift
@® Per-
meabtlity

quency coverage
88—100  Mc's.
[ ] B-hmd diode auvut. Bl Two LF. stages snd
margon snd gold
de (7 x in. ;Inu) [ ] Bell -powered, nsing a
quality mains transformer and valve rectil
@ Valves used ECCB3. two EFS80's and EZ80
(rectifier). @ Fully drilled chassls. @ Bize of dom-
pleted tuner 8 x 6 x 5{In. @ All partasold separately.
Set of parts {f purchased at one time £5.19.8.
pius 8/6 P. P. and ins. Circuit diagram and ins.
tructions 1/6 post free. Mark IT Version as above
but complete with magic evs, frant psne! and
brackete, £6.12.8, P. & P, 8/6.
Mark III Version as Mark I but with ontwt hage
(ECL82) and tone control. £7.7.0. P. & P. 8/6.
Handsome Meta! Cabinets. Choim of Grey, Black
or Green. To fit Mark |, 25/~. P. & P. 2/6. To fit
Mark 11, 17/8, P. & P. 2/8.

SPECIAL PURCHASE TURRET TUNERS
BY tamous maker. Brand new and unused. Complete
with PCCRY and PCF30 valves, 34-38 Mc's LF.
Blacuits for Channels 1 to 5 and & and 9. Circuit
dlagram supgdied. OILY 25/~ each. P. & P. 26,

—-———F
BRAND NEW CYLDON F.M. TUNER HEAD
Permeability tuned. 88-100 Mc/s. Printed cirouit.

A completely screened nnit ready for direct mounting
in chaasts. 10.7 Mc/s. [.F. O/P. Bupplied complete
with ECC85 valve and full circutt diagram, Aerlal
input circuit suitable for either 75 chm unbalanced
or %00 ohm halanced. Size only 3in. w. x 2fin. d. x

I¥in. h. (2fin. h!}h wl!h valve). Limited number
oniy at £7/8. PC Lis.

Also aveilable 0.7 \h l i.F. trans. and disc. trans.
11/8 pair. P &

GORLER F. ll TUNER HEAD
88-100 Mu/e 10.7 M . 16/-. ptus 1/9 P. & P.
(EUC8S valve, 8/8 ext
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BENTLEY ACOUSTIC GORPORATION LTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9030

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS’ SECONDS &
REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED” BUT HAVE A SHORT AND UNRELIABLE LIFE

719 | AC2ZPEN/ EA50 1/6 | EL35 10/~ | KTW62 5/8 1 QP25 5/ | U47 8/6) AF124 11/~
79 DD 12/6) EA7T6  8/8 | EL36 8/9 | KTW63 5/8 | Q37520 10/6 | Us0 4/9 | AF125 10/8
8/-| ACGPEN/ HABCB0 5/9 | EL37 12/3 | KTZ41 5/6 ] QS8150/1568/6 | U52 4/6 | AF126 10/~
7 DD  23/3| EACS1 3/3| EL4l 73 | L83 3/-| R10 15/- | U76 4/6| AF127  9/8
ACSPEN4/8 | EAF42 7/6 | EL42 76| LN162 8/ R12 5/9 | U78 3/8| BYZ13 11/6

0A2 4/ﬂ 8887 25/~
on2 6/-{6BWE  8/9
OZ4GT 4/3|6BW7  b/-
1A3 2/6|6BX6 4/-
12/6] 604 2/3

5/-|6C5 4/- EB34 1/-]EL81 8/3|LN308 7/9|R16  28/-| U84 10/6| GD3  5/6
"/9 GC6 3/ EB41  4/9| EL83  6/9 | LN319 8/8(R17  17/6| Ulol 18/6 | GD& 5/8
4/ 3/- EROl  2/3| EL84  4/8 | LP2 9/8| K18 9/6 | U107

8- 10/9 7 EBC3 20/6 | EL85  7/8 | 1.Z319 6/6| R19 6/6 | U191

8/6 8- AC/3G 22/6 EBC33 6/~ Els6  7/3| Lz329 6/8) Rz 718 | U251

5/-| 4 /- 5/9 | AC/SG/VM | EBC41 6/6 | EL.l  2/6| ME4l 13/-[ RG1/240A | U291

10/8( 506G 18/- 8/3 12/- | EBCSL 5/89) ELY5  5/6 | MESl 12/8 54/- | U282

8/68|nCHG 57-
HCW4

5/6 | ACTHI 15/- | EBC90 3/9 | EL360 27/- | Mii4 3/6| RK34  7/6| L301
8/3| AC/TP 18- | EBCol  5/6| EL820 18/4 | MHD4 7/6| 3130 22/8| U329
12/3 | AC/VPL12/-| EBF80 5/9 | EL822 18/6 1 MHLD612/6 | “P4B  19/6 [ U338
78| AC'VP229/- | EBF83  7/3 | ELLS0 13/6 | MLy 5/9 | 8P13C 18/8 | U403
5/3! ATP4  2/3| EBF39 6/3 | EMs  17/8 | MS4B  20/6 | 3P4i 2/- | Us04 8- G 5

12/3 | AZ1 5/9 | EBL21 10/8 | EM34 11/6 | M3P4  12/-]8l42 18/ Us0l 16/3 | GEX64 11/6
e2 123 [ 30PL1L - 8/6 | AZ ML 12/- MUI‘21144Ig sP61 2/-| U4020 6/68 | GEX66 15/-

MX40 8/

10D 7/~ 30PL13 9/8 8U25  27/2 | VMP4G 11/9 | MAT100 7/9
10D2  11/8 | 30PL14 12/6 7 23/3| T4l 9/- | VMS4B 12/- | MATI01 8/6
10Kl 10/- 12/6 N78  26/- | TDD2 12/6) VP2 3/6 | MATI20 7/9
LoFy  8/8 1 12/6 N10R  28/2 | TDD4 7/6| VP2B  9/6 | MAT121 8/8
WK 9/9 5 2040 8/8 | N339  15/-1 TH4B 15/-| VP4  14/8 | OA3 8/-
LLD3 63| S3L6GT /9 718 | B4l 3/6 | TH2IC 10/6 | VP4A 14/6| 0A10  6/8
toLDIL 88 Wi 4/ 10/- | Pul 216 4 7 3/
wes 843 3 16/2 5{68 | 'ABCSO 6/9 3i-
1oris 11/8 6T 418 5/9 | PCRs 10/ 8/
1Ibs 17/6 5GT 5/9 UB| PCR8 96 3/
1105 17/6 | 35 12/6 /8 [ PC95  11/8 | TP2620 3/~
LIEL 15/ | 39 2/6 P97 U3 | TYRGF 11/81 VR75  21/-| OARE 4/~
17/- | 408UA  8/6 5/6 | UARCS0 5/- | VR105 5/8 [ 0A90  3/-

2/3| 41IMTL  §/- 8/0 | UAFs2 7/~ | VR130 4/9| 0A91  8)-

18/6 41~1’1u 15/- 8- | PCCA8 10/8 | UB41_ 10/8 | VI61A 7/-| 0Au5  3/8

86| 42 5/« 4/8| PCCRY  8/6 | UBC4L 6/3] VTH01 B/ | OA2L0 8/6

3 10/- 5/3| pcc18910/8 | TRC8L 643 [ VULIIL 6/~ 0Az210 7/8

A 17/6 ECCB8 8/ 8/- | PCFa0 6/6| UBF80 5/9| VU120 10/-| 0A211 13/8

15/~ | e 10/8 | ECC1R9 11/6 | EZ30 3/9| pers2  8/3 | URFR9 6/8 ] VUI20A10/-

526

3045 21710 | DA 5/- | BCCR07 15/- | BZ%1  4/-| pepRd 8/6 ] UBL21 10/9 ) V11133 7/-
4f6 [ 3B 8161 D77 2/3 | BUFR0  6/6 | EZ90 3'8 | pCrrs  7/0 ] Ucor 63| Wl 5/-
o6 | S0 6/61 DAC32 79| ECF82  8/3| FC2 14/8 | pcrrol 19/- | Uccss 819 | W42 20/5
5/9 | 50CDEGA0/9 5CHB6 1178 | FC4 8/9 | pCFRO2 10/- | UCCR5  6/6 | WHIM  24/8

C2
0026 25/~

4/6 | S30LOGT 6/3 A ECF504 24/-1 FC13  14/6 | pir05 10/6
14/6 ] poewo 879 | BCH3  23/3 | FC13C 17/-| peLsz  6/6 028 23)-
14/6| D3 12/6 | ECH21  8/-| FW4/500 6/8 | PCLS3 7/ 0c29  16/6
8/6 | b4l 1076 | ECII33 22/8 | FW 4/800 8/8 PCL84 76 0035 9/6
5/ | DDT4  7/6| ECH35 6/3 (‘TlC 9/9| PCL85  7/8 0u3e  21/6
4/9 | DIT25 7/8 | ECH42 8/-1 GU50 55/~ | PCL86  8/9 ocal 8-
- 5/3 | DF33  8/8 | ECHEL 5/9 uz30 7/8 | PCLRS 12/8 oudz B/
18/9 | 53 22/6 | D66 15/- | ECHB3 6/8)| G732  8/- | PEN4DD 0043 12/6
1)1{1)01‘ 1/68 | 83V 8/- | DF72 80/~ | ECHI34 9/8|Gz33 17/ - 0C44  8B/3
12J5GT 2/6|H#5A2  6/6| DFo1  2/3| ECL80 6/~ | GZ34 10/- | PEN40DD 0C44PM11/~
12J7GT 7/3| 90AG 67/8 | Dro96 8/~ | BCL32  6/8 | G437  14/6 34/~ 0Cds  8/-
12K3 10/~ | 90AV  82/6 [ br97  10/-| ECLS3  B/8 [ H30 6/« | PEN45 7/~ [eld 8/
2K7GT 3/6 | 90CG  42/-| DH30 15/8 | BCLR6  8/9 | 1 ABCS0 8/3 | PEN45DD 22/8
M\»u ‘T 9/-fv0cy  42/-| D63 4)- | KCLLS80O Hi2 7/6 12/~ 25/-
12Q7GT 3/8{90CI 16/~ DH76  3/6 26/2 | HLI3C 4/-| PEN4S  4/- 6/C
128A7  6/8} 15082 18/6 | DH77  3/9 | EF6 20/8 | HL23 12/6 | PEN38310/3 6/6
1287 44-1 15002 4/6 [ DHRL 23/3 | EF9  20/6 | HL23DD 5/- | PEN453DD 8/~
12867 34-| 161 13/- | pH101 25/~ | BF22  6/6) HL41  3/9 10/~ 16/-
128117 3/-| 185BT 34/11 | DH10716/11 | E 3/3 | HIL41DD8/8 | PENA4 7/= 8/-
12347 Bf-|2153G  6/8| DK32  7/8 | EFSTA  8/-| HL42DD8/6 | PEN/DD 8/-
128K7  3/- [ 2908 10/6 | DK40 15/6 | BF39  3/8 | HL133DLD 4020 17/6 8/6
128Q7  8/- DK9L  4/- 9/6 | PL33  9/- 12/-
128R7  §/- DK92  8/- HN309 25/- | PL36  9/- 8/-
12056 7= DKSS 8/ HVR2 8/3|PL38 18/~ 4/-
1301 5/ DL33 - HVR2A 8/9] PL3L  8/9 4/-
13D3 5/ DL35 Bl W3 5/8| prLe2  5/8 8/~
1486 20/8 DIG3  5/3 IW4/350 5/6 | 'LB3  5/3 10/~
1417 9/6 DL6%  15/- 1W4/500 6/-| PL84 Bfw 6/-
D2 8- DL72  15/- KBC32 20/6 | PL500  15/9 8/~
1% 12/6 DL75 80/~ KF35 12/6| PM84 124~
19 10/8 DLO2  4/6 KL35 11/8|PTi5 10/~ /- 18/-
19AQ5  7/3 DL94  5/8 KLL32 21/7 | PX4 9/- Uum 7I6 2749 673 816
19BI6G20/5 | 4033 15/- | DLYA 6/ 5/-| PX25  8/6 Z759 88/ 9/-
19H1  6/-| 4687  71/-| DLS10 10/6 KT8 15/~ | PY3l  8/- 7 5/- Transistors 10/6
2000 10/ | 5763 316 DM70 5= KT32  4/8 | PY32  8/6 L18/2o 8/6 | and diodes 28/-
2002 21/-| 6067 10/-| DM7L 879 KT33C 4/-|PY33 8/9|U19  48/8| AAL29 4/ 14/~
e | 7183 1/6 | DW4/3508/8 KT36 28/1|PYSp  §/-| U2z 5/9 | ACl07 14/6 10/6
6BE6  4/95 475 2/9 | DW4/5008/6 KT41  2/6 | PY®1  B6/-|U24  12/8 [ ACL27  9/6 10/6
6BGAG 13/C |6V 9002 4/6 | DYSG  6/9 KT44  5/- | PYR2  4/8| U25 8/6| AD140 25/ 17/6
5/3 s0Us 2/C| DYRT 8- KTAL  6/8|PY=3a  5/9| U 7€ | AF102 27/6 12/6
6BJ6 56 A1S34 20/ | KROKF  24/- KTe3  3/8 [ PYNs  7/8] U3l 8/- | AF114 11/~ 10/~
'BBR5  4/6 ACO42 23/8 | KRRF 24/~ KTA6 12/3 | PY®00  6/-{ U33  18/6 [ AF115 10/8 12/6
6BQ7A  T/0[6 ACO44 9/ | BRSCC 10/- KT74 12/6 | PY80L 8/3| U35  18/C) AFi16 10/~ 15/~

6BR7  8/3|74 4/9 | AC2HL 10/8 | EINOF 19/8 | EL33 8/8 | KTR3 28/~ [ QP2] 5/-] Us7 29/- | AFLIT  5/6 [ V10/13512/-
8BRS 8/-|6ZiIG  15/- "aL’U‘TlG/E ACzpen 11/6 | E1148  1/91( EL34 8/6 | KTW6A1 4/8] QPu22B 12/61 U4d 15/6 | AF113 20/- | XA103 15/-

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE ORBOXED, BUT MUST BE NEW

METAL RECTIFIERS, DRMIT 13/-, DRM21 and DRM3B 15/8, LW7 21/., LW15 26/-. RMO 7/11, RM1 5/3. RM2 6/8 RM3 7/9 LI 12/9 RM5 17/6, 14486 17/6.

14497 19/6. 14A100 23/, l4Al24 26/8 T4A163 35/6. 14BI30 31/-. 141261 11/6, FC101 18/9, 16RC.L1G.1 8/« F -, 181 1 11/~ 1GRE.2.1.8.1 8/8.
1 8/-, U3

1BRAILT.R] 4f-, IBRA, l/- Fe Ilh 8f-. FU 124 12/8, 2133 10/6. (2D 8/-. C2H 5/9, Cz2V 3V 11[- Ri/2D 443, Q3/4 3/7.
ELECTROLYTICS. Can types: 30v, Bf-. B0 x 50/350v. @f-, 64 x 120/350n. 9f=. 60 X Hv. 12/8, 1002275v. /-, 200/275v. 4fa,
100 x 200:270v §f8. Tulwbar type 4:0\ 1/8, 16/150v. 2/! 2/450v. 319, & x 8450v. 3f-. 16 x 16745307, . 4fe 5 x 10/450v. 3/8. 32/360v. 3f-
MULLARD Mid=et sihcon rectifiers. Types BY100. Output 230 volts i anip. No larzer than a start button, “ernes fuoiting resistance 146,

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SA{1E DAY AS RECEIVED

Terms af hasine~s, —Carh with onjer oF GO0 anly. - Post/Packing fid per item. Onters over £3 past free, 0.0 38 extra, Ali anders cieared day of receipt. Any
parcel insured against damage i transit for 6d. extra. We are opep for personal shoppers 8.30—5.30 p.m. Sats. V1 p.ni. Complete et of madern aud obsolete
walves, resistara, condenrers, transformera, patgntiometers, microphones, ete. with terms of business, 6d. Please enquire for any item not listed with 8.A.E.
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INCREASE

YOUR

CHOOSE THE RIGHT COURSE FROM:
O_AND TELEVISION ENGINEERING,

RAD

INDUSTRIAL TELEVISION,
TELEVISION SERVICING,  ELECTRONICS,
COMPUTERS AND PROGRAMMING
ELECTRONIC TECHNICIANS, SERVOMECH-
ANISMS, TELEMETRY, COLOUR TV,
INSTRUMENTATION, AND PRINCIPLES OF
AUTOMATION.

ALSO EXAMINATION COURSES FOR:

Inst. of Electronic and Radio Engineers

C. & G. Telecommunication Techns’ Cert.
C. & G. Supglcmentuy Studies
R.T.E.B. Radio/TV Servicing Cert.

P.M.G. Certificates. Radio ateurs’ Exam.

LEARN AS YOU BUILD

Practical Radio Courses: Gain 2 sound knowledge ot
Radio as you build YOUR OWN 5-valve superhe:
Receiver and Transistor, Portable Signal Generator
and High Quality Multitester. At the end of the course
vou have invaluable practical equipment and a fund of
Eersonal knowledge gnd skill. ICS Practical Radio

RADIO AND

open a new world to the keen amateur.

CAREER A |

HEREREILY $CR00L) - LONDOD

KNOWLEDGE

PRACTICAL WIRELESS

I
| PLEASE SEND FREE BOOK ON.ome

I NAME

r————-——————————----—-‘

ADDRESS

929

RADIO

" TELEVISION

ELECTRONIC
ENGINEERING

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

THERE 18 AN Ics COURSE FOR YOU

Whether you need a basic grounding, tuition to com-
plete your technical qualifications, or further special-
ised knowledge, ICS can help you with a course
individually adapted to your requirements.

There is a place for you among the fully-trained men.
They are the highly paid men—the men of the
future. If you want to get to the top, or to succeed
in your own business, put your technical training in
our experienced hands. ,

1CS Courses are written in clear, simple and direct
language, fully illustrated and specially edited to
facilitate individual home study. You will learn in
the comfort of your own home—at your own speed.
The unique ICS teaching method embodies the
teacher in the text; it combines expert practical
experience with clearly explained theoretical training.
Let ICS help you to develop your ambitions
and ensure a successful future. Invest in your own
capabilities.

FILL IN AND POST THIS COUPON
TODAY

You will receive the FREE ICS Prospectus listing the
examinations and ICS technical courses in radio, television
and electronics. PLUS details of over 150 specialised
subjects. '

OCCUPATION .

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 170, INTERTEX HOUSE, PARKGATE RD, London SVZVL.:) 1

AGE
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Offer the Finest Value and

1y.960 HOME CONSTRUCTORS

We consider our construction parcelis to be the finest value onthe home construc-
tor market. If on receipt you feel not competent to build the set, you may return
it as received within 7 days when the sum paid will be refunded less postage.

»”

The “SKYROVER” RANGE
GENERAL SPECIFICATION:
7 transistor plus 2diode superhet. 6 waveband portable
receiver. Operating from four 1.5 v. torch batteries.
The SKYROVER and SKYROVER DE LUXE cover the
full Medium Waveband and Short Waveband 31-94 M.
and also 4 separate switched band-spread ranges, 13M.
16M, 19M and 25M, with Band Spread Tuning for accu-
rate Station Selection. The coil pack and tuning heart
1s completely [actory assembled, wired and tested.
The remaining assembly cab be completed in under
three hours from our easy to follow stage by stage
o instructions.

: NEW! sl‘l-}('lll?l('A‘\'rl(l)N: .
Superhet 470 Kefs. A ullard Transistors and Diode
The SKYROVE R Mkl | I‘:‘]SOS 4-U2 bat,dt.elgi_esl. sgin.lCergmig I\éagneg F:rM Slpeakse&j
Nowsuppliedwithredesig Gasy to rea ial Scale. Band Spread Tuning.
cnhimq‘" ..,,gl‘.‘:"-il:',.” 'I,‘:n'ﬁ"“‘:l MW ut. Telesco Aerial & Ferrite Rod Aerial.
new colour tuning scale and  MWAVEBAND COVERAC 180-576M; 31-34M and
cahinet in Sterra Tan. Band Spread on 13. 16. 19 and 25 metre Bands.
Controls: Waveband Selccuor,
Volume Control with onjoff
Switch. Tuning Contiols In
plastic cabinet. size 10 x 64 x 3%
in. with metal trim and carry-
ing handle.
Can now be P.&P.
built for £8-1 9-6 5f-
H.P. ‘Terms: 20/- deposit
and H months at 16/6.

A cimple additional circuit provides coverage of the
1100/1950 M. band ¢including 1500 M. Light pro-
gramme). This is in addition to all existing Medium
and Short wavebands. All necessary (:ompon‘t:nhf
with detalled con- 0N
~truction data Onl 10/' extra Free
This conyersion is suitable for both models that
nave alrcady been constructed,

The “REALISTIC” Seven

* 7-transistor Superhet. % 350 mtlliwatt
output into 4in. high flux speaker.

% All components mounted on a single
printed clircuit o
board. *Full med-
{um and long wave
cover. + Plastic
cabinet with carry-
ing handle, size
7 x 10 x 33in., Blue/
Grey or allGrey. %
EasY to read dial. :
* External sockety "
for ~ car aerial.
+ LF. frequency

470 Kc/s. »* Ferrite rod internal aerial.
Operates from PP9 or similar battery.
% Full comprehensive data supplied with
eachreceiver. All coils and I.F.’s etc. fully
wound ready for immediate assembly.
An Outstanding Recelver. L. b
PRICE for the complote parcel including
Transistors. Cabinet, Speaker. ctc.. and

u Construction
Data. Can be bulilt for
e bullior £ 5196
PP9 Batt. 3/9. Data and Instructions
separately 2/6. Refunded if you purchase
the parcel.

The SKYROVER DE LUXE

Tone Control Circuit is incorporated with separate
Tone Control in addition to Volume Control. Tuning
Control and Waveband Selector. In a wood tabiiet
ize 114 x 64 x 311, covered with a wa~hahle material
with plastic trim and canving handle. Also car
aerial socket fitted.

Can now be buailt for
prg Py eieter £10.19.6
H.P. Terms: 25/- deposit and 11 months at 20/-,

Data for each Receiver 2/6 extra. Refunged 1t you
purchase the parcel. Four U2 batteries 3/4 extra.
All components Available Separately.

The “Sixteen” Multirange METER KIT
This outstanding meter was leatured by Practical Wireless in
the Jan. ‘64 issue. Lasky's are now able to offer the complete
kit ol parts as specified by the deslgner. ~
RRANGE SPECIFICATION: D.C. volts: 0-2.5-25-50-250-500 at
20,000 @/V A.C. volts: 0-2.5-30-250-500 at 1.000 @/V. D.C. current:
0-50p. A, 0-2.5-50-250 mA. Resistance: 0-2,000 0. 0-2009 'c. 0-20M g
Basic movement: 40p.A {.5.d. moving coil. With universal shunt
full scale defiection current is 50pA. Size/finish: Black plastic
case, 3§ x 5 x 1tin. Controls: 12 position range switch: separate
slide switch for A.C. volts—D.C. ohms; ohms zero adjustment
pot. meter; meter zerc. External connections: Two 4mm, sock-
ets for test lead plugs. Power requirements: One 15V. and one
1.5V.lbatteries4 Complete with all parts and full construction
details..

Data and circult available separately 2/8 refunded if all parts
bought. Pair of Batteries. 2/5 extra.

LASKY'S PRICE £5.19.6 =7 1o Terms: 2 gopose
g %Ig\é%%\}g #Eg MlsclggE.BAl’Rsen-cosngiir:e_EdRpocket.Mll*aNdilo.AzlgRoEg

14/, X 1%, X }in. A marvel of modern minia-
turisation—truly amazing perlormance. Without a doubt the most
advanced transistor circuit ever offcred to home constructors—yvet may
be built in an evening. Complete with earphone and detailed con-
struction data. 5 6 Mercury cell 1/11 extra (2 required).
Can e mutt tor only All parts sold separately.
TH E SLI M LI N The new 2-transistor pocket radio. Size only
21 x 1¥ x 1f1n. Micro alloy transistorised and
- printed clrcuit. All components available separately. 49 6
Basy to assembie. CAN BLE BUILT FOR /
TH E x] 0 10 watt power amplifier fitted with integrated pre-amplifier. Requires
only 1 mV. tor an output o! 10 watis undistorted. Frequency respons€
is fat 4 dB from 5 cls. to 20 Kc/s. Size only 6 x 3 x {in. Weight 5 oz. Built on printed
circuit. Operates from 12 v. D.C. at 75 mA. quescent. Circuit uses £5 19 6 Post
M.A.T.s and 4 RF power transistors. KIT PRICL . oV Free
AVAILABLE READY BUILT, TESTED AND GUARANT D, £6.19.6. Post Free.
3 pots. lor volume, Bass and Treble. 7/6 the 3 extra. Mains pow pack. equired, 54/~

N ‘ED R ‘ - New. unused and individually
E-M-I- 'SPEED RECORD PLAYER hoxed fitted with lightweight
plek-up with ACOS G D. 73/2 <tereo cartridze. Cabinet space required 13¢ x 120 x 4iin. A
a1n, metal turntable 13 fitted For use on 200/250 volt A C. Mains, with Auto-stop. The
stereo cartridge will play all types of Mono Records, @8's L.P.'s ete.

LASKY’S PRICE 79 6 *~ 8.7,

F e
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REALISTICSeven DELUXE

With the same specification as standard

model—PLUS a superior wood vabinet

in contemporary styling. ALSO a full
vision circular dial.

For onLy ] ExTRA

P. & P. as std. model.

RECORD
PLAYERS

s
]435 r.p.m, 6 volg L4
att. operated ° Lt

Complete with { __,_,--*""J
pleK-Up fitted ‘e

crystal cartridge. Size only 7iin. x 6in.
Fitted auto. stop and start. New and

periect.
45 r.p.m. Model P. & P. 26

2 speed model for 33 and P.& P.
45 r.p.m, (as illustrated) 59/6 26

TRANSISTORS

ALL BRAND NEW & GUARANTEED

GET S1, GET 85, GET S6, 2/6: 873A, 874P
3/6: OC45. OCT1, OCBI1D 4/6; 0C44, OCT0.
0C76. 0C81 (match pair 10/6) 5/8; AF117,
0C75, OC170, OC200 6/6: OC42. OC43, OC73,
0C82D 7/6: 0C201, 0C204 15/-; 0C205. OC206
19/6: OC28 24/6.

LASKY'S FOR D.LY. CONSTRUCTION BARGAINS

TRANSISTORISED
TELEPHONE AMPLIFIER

Powertully amplifies the incoming call.
The pick-up is suction fixed to phone.
Battery-operated at negligible cost.
Fitted with on/off switch and vol. control.
Size: 44 x 3 x 1{in. Complete with PP3 bat-
tery. LASKY'S PRICE 69/6. P. & P. 2/6.

GUITAR PICK-UPS

(G5 Crystal-high imp. Size only 14 xt x
iin. Clips to finger board—no screws.
Complete with cable.

LASKY'S PRICE 15/11, P. & P. /-
€ G M35, Fully adjustable pick-up position
carrier. Simply fixed. Separate tone and
volume control. Heavy chrome finish.
Pick-up size 3% x 1}in.. control size 2} x
Lin, Complete with long lead and lack
plug. LASKY'S PRICE 59 /6 P.& I,
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Service in Great

& HI-FI ENTHUSIASTS

THERE WILL BE NO INCREASE IN OUR PRICES
IMPORTED GOODS WHILE STOCKS LAST

NOTE! SN

PRACTICAL WIRELESS

Britain to both

SPEAKER OFFERS !!!

PANE 12in. Type 122/17

Bhown right. Listedat£11,17.8
Power handiing 25 watts—I15
ohmsimp. vInx denaity 17,000
gausé, Mpecisl Aniso-truple
magnet. Limlted stock.

LASKY’S PRICE
£6.19.6 © ;"

5/-

WHARFEDALE WNA. 12

12°—15Q mpedance. Flux density 14,000 oer’ds,
Max. input 30 watts peak. Frequency range 26—
4,000 c,p.s. Cone fitted with roll surround.

WHARFEDALE SUPER §
5”-mid; ge and high ! vy speaker, 1503
impedance. Frequency range 300-17,000 c.p.s.
Alumlpium voice coil.

These two speakers provide an ldeal matohed pair
for a full tAnge Hi-Fi speaker system. Roth brand
n*w and individuaily boxed.

LASKY’S PRICE £12.19.6,1}

(P. & P. 10/ extrs.)

THE NEW “KUBA”

IMPORTED AM/FM

STEREO RADIOGRAM
CHASSIS

Long, medium and short waveliand coverage plua VAF/FM. Piano key wava-change. Beparate flywheel
tuning on AM and FM Bass, treble and balance controls. Magic-eve tuning Indicator. Ferrite rod aerial.
The very latest printed circuitry. Provision for multipieX adaptor. 5 valves—line-up: ECC85, ECHS01,
ECC83. ELL80. EAF80L. Full vision tuning scale, size 21 x 6in. Overall dimensions: 21 x 64 x Sin.
Made to the very highest standarda.

LASKY’S PRICE 295 GNS.

Carriage & Insursnoce 12/6 extra,

SUPER TAPE RECORDER OFFER

o v

ey

SIEMENS STEREO TAPE
RECORDERS

High preclsion machines offering a maximom o
facilitles for the enthusisst and connolsseur. FExcep~
tional fine performance standarda eneuring superh
reprosluction.  All models have the following general
pecification: ¥ ictely self i Record,
replay and Audin smplitiers built In. s All tran.
1I—no warming up period. v Three heads—

THE HARROW (V1
VARIABLE CROSSOVER

Gives variable volume control of Woofer and

Tweeter. Btrong melal construetion. Bize 4 x 2§
x 1§in. Aérew tsg connections.
LASKY’S PRICE 22/6 P. & P. 18

NOW IN STOCK
THE NEW STUDIO RANGE OF
CELESTION HI-FI SPEAKERS

TRANSISTORISED
MICROPHONE MIXE

The Harrow will mix 4 high imped h. 1
miken, tape rec’s, tuners, gramms, ote. 9 v. battery
¢perated. Neatly styled, size only 6 x 2} x 2¢in.
Btandard Jack sockets. Complete with PP3 batt.,
toil circuit di and ting instr

Model TM4 Mono 596 P ar.an
Model $MS Stereo 72[6 r.ar. 20

“HARROW"” POWER PACK

Bettery eliminator—converts your battery
portsble to A.C. mains. Raoplaces 6 v. 4} v. or
9 v. batteriea. Btate voltage required whem
8ize only 3 x 2 x 2}in.

LASKY'S PRICE 29/6 P.ar.us
INTERNATIONAL TAPE

Famdus American Brnnd—rnll{, Guarantesd

5in. Double play, 1,2001t., Myisr base 16 0
5in. Long play, 906{t., Acetate base, , 0
5in, 8tandard play, 600it., P.V.C. base [
54in. Long play, 1,2001t., Mylar base. . [}
53in. Double play, 1,8001t., Mylar base,,,, 28 &
5iin. Long play, 1,200ft., Acetate base, .., 12 6
Biin. Btandard plsy, 850ft., P.V.C. base,., 11 6
7in. Btandard play, 1,2001t., Mylar base. ., ., ]
Tin. Long play, 1,800tt., Mylar base., [ ]
7in. Doubie play, 2,400tt., Mylar base [}
7in. Long play, 1,800it., Acetate base 15 0
3in, Measage tape, 1501t. - . 88
Rin. Message tape, 2251t, .41
Sin. Message tape, 300ft. . .78
3in. Triple piay, 4601t., Mylar base, .12 6
4ln, Triple play, 8001t., Mylar base. 82 @
5in. Triple play, 1,800ft., Mylar base, . ,., 42 @
5}in. Triple play, 2,400ft., Mylar base.... 566 0
7in. Triple play, 3,8001t., Mylar base...,., 76 0

P.&P. 1/- extra per reel; 4 aels and over Post/Free

ip.8. 4 4 tracks. % Takes 7° reels. ¥ Record level
indieators on both channels, 4 Remote controi
stop: reparate switched bama bonst and trebie cut;
sep. Inputs for 2 microphones, 2 radios and 2 pick-ups with provision for mixing 3 mputs. Outpute
.
MODEL 2 (illustrated), Belf contained portable
with 2 built In speakers. List price 94 gns.
LASKY’S PRICE 52 GNS.
MODEL 14 | led wood H
plmtlfvm] ol;;xe| 'i)lx?a 1;2;‘;:::?0?:3 ;‘rgc: Bi'gns. LASKY s PR'GE 49 GNsl
50 watt amplifiar. Superb amplitier for all mnsie and
P.A. work—Ideal for guitars, groups ete. LFully tran-
Basr and treble controla. Fnlly built and guaranteed.
In gtrong wood cabinet covered in washable material.
LASKY’S PRICE 45 GNS. 57,2
le'NG “SOUND 30!! High quality guitar and P.A. ampilfier. A.C. Mains
quality used through v In strong portable case, sise approx. 20 x 9 x 8in.
¥
LASKY’S PRICE 35 GNS. Carr. & Pack. 7/6 extra.
Valve line-up: 2 ) , BCCS: N 3
15 ¢/s-—20 Ke/s. [deal for the hi.?l P haciact orxfole": x FFEG 3‘and Eze‘llnﬂuhm:lqt‘lx:;gs:.x
AVAILABLE READY BUILT AND TESTED  LASKY’S PRICE 11 GNS. Post and Packing 7/8
LAST FE B.S.R. AUTOCHANGERS'

separate record, replay, erase (also provides sound.
on-sound recording). ¥ Three speeds—74, 31, 1}
facilities.  Other facilitiee on these, exceptional
machines Include: push button eontrols; tape end
provided are 2 at 4 ohms: 2 sets headphones; 2 external amplifiers. FPower ontput 24 walts per channel
All brand new, boxed and fully guaranteed.
¥
LASKY’S PRICE 59 GNS.
MODEL 10 seli contained portable reconder with
one built in speaker.. l.iat price 89 gna.
Carriage and Insurance 16/- extra on each.
& 11
VIKING “TRANSISTOR 50
slatorised for maximum efliciency. 4 Inputs with
mixing facilitles plus reverherationfecho chamber.
8ize approx. 22 x 10 x Yin. OQutput imp. 15 ohms.
For operation on 200/250v. A.C. mains,
operated—30 watt output. 8 toputs. Mtted with 4
neparate volume controls for mixing, alsn Bass and Treble controls. 6 ohms out. British made—highest
tuil i
High quality 14 watt power amplifier with bess and
THE BH-14 AMPLlFlER treble is and te volume on each
Input. Output 3 or 15 ahma,
front panel. Complete kit of parts with ) e o
ot p: . Complete of parts detalled »
conatructlon data. Instructlon hook avail. sep. 1/8. I-ASKY s KIT PRICE 9 GNS'
AT LOWEST EVER PRICES
All brand new sud tally
stylus,

end

TUAL8 4 speed, mains. ,,.,..........
TA14 4 speed, 9v. battery opersted,
UAR0 4 speed, malns, ., ., 0ouuunnens

Add 5/- earriage and packing on each

207 EDGWARE ROAD, LONDON, W.2.
Near Praed St. PADDINGTON 3271/2

BOTHOPEN ALL DAY SAT. Earty Closing Thurs. Mail Ordersto Dept. X.\W., Edgware Rd. | Open all day Thursday. Early clasing Sat.

¥Y'S FOR S

S

152/3 FLEET STREET, LONDON, E.C.4
Telephone: Fleet Street 2833

33 TOTTENHAM COURT ROAD, W.I.
Nearest Stn., Goodge St. MUSEUM 2605

EDY MAIL ORDER SERVIC

Wwww americanradiohistorv com
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3 to 4 watt Amplifier
Kit comprising chassis
8% x 24 x lin. Doub'e
wound mains  trans-
former, ouiput trans-
former, voluine and tone
controls, resistors, con-
densers etc. Valves 6V6,
ECC81 and metal recti-
fier. Circuit 1/6 free
;nh kit. 29/6 plus 4/-
. &

February, 1965

1. 8 VALVE 15 WATT PUSH-PULL AMPLIFIER, 15 x 17 x liin. A.C.
Mams 200-250 volte. 4 inputs with controls for same and base and
trebie lift controls. Tapped for 3 and 15 ohm speakers. Extra H.T.
An;i L.T. ior F.M. Tuner supplies etc. Built and tested. 7 gos. P. & P.
12/6.

. CYLDON A.M. F .M. PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION. 8ize 2} x 2}in. approx. By famous manutacturer. A.M.
1.1 470 Ke/s. F.M.-1.1. 10.7 Mefs. A.M. coverage from 1620 Kc/s-625
Kejs. F.M. coverage 108 Mc/s.-88 Mc/s. Circuit diagrams 2/6. FREE
with Tuner, 1lst, 2nd and 3rd A.M. [.F.s, let, 2nd. 3rd and 4th F.M.
LF.s V.ILI. Osc. choke, A.M. I.F. trap, A.F. 114 and A.I* 115. Ali
the above are the R.F. end of an A-M./F.M. receiver car radio etc.
The abdve six items, £2.10.0.

. AMPLIFIER KIT.

. TRANSISTOR INVERTOR, 50 v. D.C. Input. Output 240 v. A.C. 40
watts incorporating transformers, choke, condensers and ¥ GET573.
In aolid 16 gauge alutuinium case, aize 15 x 6 x 2}in. by iamous mapu-
facturer. 19/8, plue 6/- P. & P.

. FLUORESCENT LIGHT FITTING. Twin 40 wati 200/250 v. less tubes
59/6, P. & P. 6/-

. SIGNAL GENERATORS: Cach £7.5.0, P. & T. 6/6. Coverage 100 Ke/s
to 100 Mc/s on fundameutals and 100 Me/s to 200 Mc/s on harmonics.
Case 10 x 8! x 6lin’ Three miniature valves and Metal Rectifier.
A.C. mains 200/250v. Internal modulation of 400 c.p.a. to a deyth of
30 per cent. Modulated or umnodulated R.F. output continuously
variable 100 mnltivelts, 1. W, and mod. switch, variable A.F. output.
Magic eye as output indicator. Accuracy 2 per cent.

. A.C, MAINS MOTOR. (an be used for a variety of purposes. silent
runping. satisiactery in cvery way. 230/200v. A.C.. 8/6. F. & P. 2/

. POCKET MULTI-METER, 8ize 37 x 2} x 1}in. Meter aizc 24 x 1}in.
Hensitivity 1,000 O.1.V. on both A.C. and D.C. A.L. and D.C. volts.
0-13, 0-130. 0-1.000. D.C. current 0-130 mA. Resistance 0-100K .
Complrte with test prods, batlers and full instructions, 39/8, . & P. 2/6.
FREE GIFT for limited period only. 30 watt Electric Boldering kron
value 15/- to every purchaser of the Pocket Multi-Meter.

., CHANNEL TUNER LF, 16.19 Mc/s. Continuousis tunable from 174-
216 Mc/a. Valves required—DCL'80 and PUC84 (in series). Cover
BBC and ITA ranges. Also Police, Fire and Taxis, etc. Brand new
by iamous maker, 10/-. P. & F. 3/~

. The MOTORISTS' REV. COUNTER, Kit of parts comprising 270 degrer
3in. moving coil movement. Manufacturer's present price of this move-
ment wouid be at leaat £7. Complete with full instructions and eircuit’
diagram. Bcale calibrated up to 8,000 r.p.m. Can be used with any 4
or 4 cylinder car. 49/8, ptus 36 P. & I

. B.S.R. MONARCH UA14 WITH FULL FI HEAD, 4.speed, plays 10
records. 12in., 10in., or 7 in. at 16, 33, 45 or 78 r.p.m. Intermixes
7in.. 10in. apd I2in. records of the same speed. Has manual play
position: colour brawn. Dimensions: 12} x 10fin. Bpace required
above baseboard 4}in., below baseloard 2}in. Fitted with Full Fi
turnover crystal head. £5.19.6. P. & P. 6/6.

50 MICRO-AMP METER movement by world famous manufacturer.
8ize 3 x 2}in., 25/-, plus 1/6 P. & P.

. 8.watt PUSH-PULL 5 VALVE AMPLIFIER, A.C. mains 200-250y.
Bize 10} x 6} x 2iin. 5 valves. For use with all makes and types of
pick-up and mike. Negative feed back. Two input, mike and gram. and
controls for same. Separate controls for Bass and Trehle lift. Responee
4at from 40 cycies to 15 Ke/s. 2 B down to 20 Ke/s. Output 8 watis at
5 per cent total distortion. Note level 40 dB down all hum. Output
transfortner tapped for 3 and 15 chms speech colls. For use with Btd.
or L.P. records, musical inxtruments such as guitars, ete. Buitable for
small halls, £3.19.8, P. & P. 7/-. Crystal mike to suit, 15/+, P. & P. 2/-.
8in. P.M. Speaker fo suit, 12/6, . & P. 2/-.

FLUORESCENT LIGHT KIT. Twin 20 choke instant atart, complete
with 4 bi-pin 200/250v. hoklers, 11/6, P. & P. 4/~. Twin 40 choke
instant start with 4 bi-pin 200/250v. holders, 17/6. P. & P. 4/-.

. RINGO BURGLAR ALARM SYSTEM, A.C. mains, 200/240 volts.
Fire salvage slightly tarnished. List price 7 gns., Our price, complete
with double gong bell, five micro switches and full instructions, 48/6.
P. & P. 4/

. FIXED FREQUENCY SIGNAL GENERATOR. Crystal controls in meta}
case, §ize 10 x 6 x 6in. Incorporating two FCL3 valves, mains trane.
foriner, metal rectifier, choke, indicator, lamp, crystal and numerous
components. Modulated and unmodulated output socket. Originally
used for [. . frequeneies. Brand pew, 38/6, plue 6/- P. & P.. A.C.
waina 200250 volts.

SILICON RECTIFIERS, 250v. P.LV. 760 mA. Six for 7/8 post paiu.

RADID & T.V. COMPONENTS (ACTON) LTD.

21b High Street, Acton, London, W.3.

All enquiries S.A.E. Goods not despatched outside U.K.

Shop hours 9 a.m.—6é p.m. Early closing Wednesday

www americanradiohistorv. com
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SPECIAL OFFER/ f ’”". s __ o

COMBINED PORTABLE & CAR RADIO

The Radio with the STAR features
4in. SPEAKER
+ 7-transistor superhet. Output 350mW.
Y Two-tone grey wooden cabinet, fitted handle with
silver coloured fittings. Size 12}x84x34in.
Y Horizontal tuning scale size |l{x23in. in silver
with black lettering.
Y All stations clearly marked. ONLY
¥ Ferrite-rod internal aerial.
* |.F. 470 K/cs. £4.19.6
Y Operated from PP9 battery.
% Full comprehensive instructionsand  py, 516 p. & P. Parts
point-to-point wiring diagrams. list & circurt diagram
¢ Printed circuit board, back printed  2'6. FREE with parts
with all component values. SPECIAL OFFER—POWER SUPPLY KiT to purchasers
vk Fully tunable over medium and long of “Elegant Seven™ parts, incorporating mains trans-
waveband. former etc. A.C. mains 200-250v. Output 9v, 100mA
Y Car aerial socket. 716
+ Full after-sale service. Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O.

RADIO & TV COMPONENTS (actoN) LTD 21 High St., Acton, London W3

Oben 9 a.m.—-6 p.m. including Sats. Early closing Wed.

B30 | BARGAINS FROM
ey : BROADWAY ELECTRONICS
SHE lVI N G ; (‘;_\Rl(;\l{l) AL Hi-Fi Autochanger G.C.8 mono cartridge-=

£.9.19.8, post free.
E GARRARD AUTOSLIM 4 speed changer—£6.10.0, post free,

I

=

. ALTHAM SPEAKER with built in tweetel 3 ohm or 15 ohm
BRAND N EW “(.auss Magnet. Only 29/6, postage 3

CW.0. o 0, FREE DELIVERY IAYDON CABINET (17 x 15 x 81n.) dealgned to take a 12in, Heavy
,# C.W.0. ot C.0.D. FREFR
< within 14 days. N. scotland. leand. Duty Speaker. 50/, Postage 7/6,
LOM.. 109, extia. The Famous R.M.3 XTAL MICROPHONI with neck lanvard
30/- table stand for above 3/6 extra. Xtal insert 7/3.
Tl hish 84 GUITAR PICK-UP complete with clip and sereened lead—12/6.
/ L N o 3-WAY PUSH BUTTON UNITS Each button oberates a 4-pole
N ﬁ wide Jhn. dveep 2-way switch-—4/6.
with 6 shelves BARGAINS IN TRANSISTORS Mullard RF Packs OC44 two
1 aeillirstraced. 0C43, 12/8; AF Packs OC81D two 8/63 3/6; OC45, 3/=
OC71. 2/6; OC72, 3/-; OA8L diode 2/3: 00170 6/6; AF 117, 6/6; ORP12,
Each  sheli will hold over 3 ewt light cell, 7/6: OC29, 12/6; OC35, 12/6.
Shelves adjustable every 2 . Ntave TRANSISTOR ELECTROLY lI(S 1, 2, 4, 5, 8, 10, 16, 32, 50, 100
§= ename_llv:'( dark gresn. White enawel Mid. all at 15 volts—1/3 each.
5 T ez Ei McMICHAEL TELESCOPIC TV AERIAL 23|n extends to 45ins.
Fitted with coax plug, will suit any set. Only 7/6.
CARTRIDGES Acos 67-1G Low Outbut, 67- 2G Medium Output,
No. of Price each  Extra GP59-5 High Qutput, Garrard GC2 or GC8 all with mounting bracket
Height  Width Dapth shelves  Price 8 or mote shelves 15/-,
gt e 9 in " 58/- 56/~ - Ronette Stereo with mounting bracket, 25/-.
z " :;4' : 1,',. ) N 80/~ 58/ 8- l-};\l(l’llGUEs with cord and 3.5mm plug. 8 ohm magnetic 3/-}
o sa . i ' - 250 ohm, 4/-; 180 ohm magnetic with clip 6/6; Xtal, 4/-; 3.5mm plugs
71 in. 44 in. 15 ine “ 89/= 67/ 976 with nice lcorv7 shank complete with jack, 3/-.
71 m. 33100, 18 in. 5 81/ 79/~ 11/6 3.5mm plugs with nice long shank complete with jack SCREENED,
85 in 34 in, 12 in. [ 68/ 68/~ 8/- 4/-.
86 in. 42 o, 12 in. 4 86/« 84/~ 114- TOGGLE SWITCHES Single pole with on/off plate, 2/8.

. NEON PANEL LIGHTS 240v. A.C. Arcolectric,
Coutractors to H.M. Govt. and Unpited Kingdom Atumic FEnergy ' ANE TBTEYTS, (RAAD: (D BT ] 2/8.
Authority.  Exporters of Steel Sheiving. Ay GO, 0.1,

BROADWAY ELECTRONICS
LLLUEN LA LAY | 92 MITCHAM ROAD, TOOTING, S.W.17

W"ﬂ"TERFOQT = LANCS Phone: BALham 3984
Phone: Rossendale 2450 (four minutes from Tooting Broadway Underground Station)
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QMAX UTTen
CUTTER
Four parts; a die. & punch, an Allen serew and key
tin. 14/6 lgin 18/- 2iu. 3413
. 14/6 1¢in. 18/8 2P Liin. 379
im 15/8 15,4in, 20/«  2jin. 2419
in. 168/9 in. 20/~ lin. sq. 3178
lin. 18/ 1iin. 20/6 1y, in. 8q. 28/«
13 4in. 18/ i 28/8

THE TRIPLETONE HI-FI MAJOR

PRICE ONLY £15.18.9 COMPLETE
Gusranteed 12 Months

A 12 ‘watt amplitler with a pre-siup for mic. and
mlc./gram mixing.  Freyuency response 1 dB
15-20,000 cfs. Distortion only 0.18%, with nolse
sod hum ~80 dB. 8eparate Bass, Middle and
Treble lift controls. Vaive line-up, 12AX7, 19AX7,
EL84, ELRY and EZ81. Push-pull output '.o 3 or lb

MAINS rmuoaxu 200250 v. AC
Postage 2/+ each transfermer
STANDARD 250- 0-250 80mA 6.3 v 3.5 o

tapped 4 v. 4 4 llu,l.lner 8.8v, la
2w, or , 82/8, ditio, 350-0-850 29/8

V.
ummwu 'zoo V.20 mA, 88 v.1a .. 10/8
m GET, 320 v. 45 mA, 8.3 v, 2a. .. 15/8
SMALL. 2560-0-260, 46 mA, 83 v. 2a ., 17/0

STD. 250-0-250, 65 mA, 6.3 v. 3,58, .. 1'/
HEATER TRANS., 8.8 v., 1§ & .. G
Dtmuppedu,z.s,¢assv. oo

Ditto, sec. 8,3 v. E

GENERAL P RPOII OW VOLTAGR, 2 nmr
3, 4, 5,6, 8 4,10, 12, 15, 15, 24, 30 v.
AUTO TRANSFORMERS, (50 w. .

9, 115, 200. 230, 256 v. 500 w. ., . t/
MULLARD *510" ormer .. 33/6
MAINS POWER PACKS, Ready built with
Tranaf Reet!; G providing
H.T. and L.T. outputs.

200 v. 20 WA. 1.C. 6. . 25/8

280 v. 50 mA, D,C ¥ 3
250 v. 80 mA, D.C. . 3.5 A tnpped 4v
and 63 v. 1 &, upped 5 v, 4 v.. 2 8. 45/8

0. Fully isolated puwer supply from /!
input. e 12 x 5 x 8in. high.

De Luye Case: l4in. x 9ln. x 74in, 30/- extra.

New R.C.S. Valves %0 day Guarantee

1R5 0/-6Q7G  6/- EBC4l 8/-PCLBL §/-
186 0/-[88N7  B/- EBURL /. [PL8] 10/
1T4 8/-{6V6G  B/- EBFS0 §/-PLE3  8/-
384 7= X4 8/-(ECH42  9l-lpyne  7/-
3v4 77-{8X5 6/-IECHR1 98/-{yy8] 8/~
sU¢  B)-|12AT7  6/-ECLSO  9/-[pysy 7).
sys  ¢/|l2AUT 8/ ECLAZ 10/-iupgy gy
P 12AX7  UY«EF183  Tfe\ija0

824 9f-|124 3} U2 -
6aMa  ¢LIZKT  B-EXist Tl gl

6ate  @uL[12Ks  I4/-lEKSG 100| ool
12Q7 Y-|EF8y 8/ /-
$BAS  TlypysG  9/-ElAs  7/- LB S
Spke  8-lsoLe  9/-EYSL 9/ 'Cléf;zl o/-
0o 3-lgszs b EYSs  9) 10/-
85 §/-1954 2/-RZ40  5/-EIE9 B/
6J8 8/-|DAPS6 8/-|EZ80  7T/-EL4L 8/
847G 8/-DFus  8-iExs1  J/-{UY4l Bl
UKt 5/-|DK96 8/ iMUL4 F/-IUYBS T
6K7G  b/-1D186_ 8/-|PO97 7. UUS T/
6K8G  B/-|EABCBO B/-|PCCSY  8/-|VR1GO  7/-
UNTM  §/-|EBBL  4/-[PCFH0 b/-'WBL 8/

Y pair
LF, TRANSFORMERS 7/8 pall
“5 K/l Slug Tuning Miniature Can, 3x1}in, dis,

h Q and good bandwidth with Data Sheets.

NEW ELECTROLYTICS

TUBULAR TUBULAR CAN TYPES
1850V £/- 50/350V 5/6,8/600V 9/-
p/360V  2/8{100/20V 2/-(16/450V 8/-
4/460V  B/3|250/5V 8/-[16/600V 12/~

450V 818 500/12V 8/-116+16/500¥  7/8
gu/wov 8/-|1,000/12¢ 8150450V 8/-
82/850V 8/80,000/6V Bf=142-+ 82/350V  bfe
DO/2BV  1/P|H+B/HOUV  BJ6H2 +32/450V  6/-
25/60V  8/-18+16/430V  8/8560+50/350V U«

5O/2BY  B/-{10 + 16/450V  4/3]64 + 120/300V  11/6
60/60V B/- 182+ 32/350V  4/6 160+ 200/275V 18/6

TILWOPW CHROME AERIALS, 12 to $3iu., 6/8,
PRIPLEXERS Bands LILIJI, IQIG, COAX PLUGH, 1/-,
LEAD SOCKETS, /-, PAN 'KETS. 1/~
QUTLET BOXES (Surfuve or ﬂuuh). 4/- each.
BALANCED TWIN FEEDER yd. 8d., 80 or 300 ohwa.
TWIN SOREENED per yd. 1/=, 80 obms ouly.
ire-wound En Spesker coslml. 100 8/-,2508/6
WIRE-WOU| POTS. Froeset  Miu.
TV Types. All values up to 10 obiuiy to 25K., 8/~ en.
30K., 4/, (Carbon 0K to 2 mceg., 8/-).
WIRE-WOUND 4 WATTS Pots. Loung spludle.
Yalues from 50 ohms to SUK., 8/8 00)\. 716.
BT TPe TRIMMERS. 010 pic S o, 11,
RI‘HEBB, Qeramie, v, 50, 70 pb Dd., 100pF
i50pF., 1/8; 260pF.. 1/8 500pY., 750eE.. 1/9.
TV ete. TRIMMERS, - 1000 with knob, Bf-,
BMTOE! Pnhrud Values. 10 ohms to 10 meg.

'»"" ‘i“ w4 1) w., 84,52 w.. 1.,
Y. & w., 1%, 2/., Preterred values
Lo 10 meg,  bitto 5% 100 to 92 wek., d.

llllu'l'onsmn 8/6; U7, 2/6; CZ3. 1/6.

5 watt 118
WIRE-WOUND REBISTORS
19 et 10 ohwas—10,000 obins {g;:

12.5K to 26K 10 w.
Toggle Bwitobes.

. .. » 00 8/-
\ 8fe; d.p., 3/8; d.p.dt. 4/

Min. slide d.p X
ohm

Yolume Congrols 80 .33 COAX
ewr or log Tracks| gayiair  wpaced  fin.

Jumz spindles. llldgel 40 yds. 178

5 K oubs to 2 Meg.|60 yda 25/~ 0d.yd.

L8, 8- D 480, 0 ges lipes. U.H.F.

Btereo L/8 10/6; D.P.14/6 | Low loas 6dB

I iog +.Lm-addog, 7/ | 1001, 500 Mors1/6Yyd.

INTERVALVE TRANSFORMERS. 3:1 or 3:1, 9/-,
0.P. TRANSFORMERS. Heuvy Duty, 5/8. Multi-
ratto, 7/8. Muitl-ratio heavy duty pueh-pull, 10 w,
18/8. Battery, 4/8, Sub min, DLY6, 8v4, eic.. 8/9.
]0 w. out put mstching traus. 5. 7. 15 3, 12/6.

. CHOKES, 15/10H, 60/66 mA, 5/-' 104, 85 mA.
lo/e 108, 160 mA, 14/-,

BAKERS
‘Selhurst’

25 WATT 5 Gns.
127 GUITAR
HEAVY DUTY
15 OHX YOICE COILS
Reapogss 20-10,000 eps
Baas Resonanos 30 ops
Gonuine Musioal I(ne
sirumend Loudspeaker

BAKERS 12, STAL Aal' 15w, §
8 or 15 ohms voice sofls. Dalimited npnl.lnluou
Reaponse 45-1 moo au. Maguet 12,000 lines.

AKERS 12in. STANDARD 20w
ore powerful magnet 14,000 lines lnaul

pansion. €0-14,500 eps, Recom:
ever a bigh standard of reproduction Is ;:nnl
BAKERS 1£in. BASS 25w, 18 guy.

C.R.T. BOOSTER TRANSFOR MERS
for heater cathode short or tubes with
falling emission. Full instructions,
mains input. PRICE 10/6, Post 2/-.
Type A optional 25°, and 50°% bowst
2v. or 4. or 6.3v. or 10,8v. or I2.6v.
State voltage requived.

TINNED COPPER WIRE 14 to 24 swg., ¢ |
ENAMEL COPPER WIRE 16-22, 2/9. '.34'.40 3 G'
42-40, 4/8; D.C.C. 28, 34, 36, swy,, 20z, 8

YULL WAVE BRIDGE SELEMIUN RECTIFIERS:
2, 6 or 12 v,, 14 amp., 8/8; 2 a., 11/8. 4 a, 17/8,
CHARGER TRANSFORMERS, Tapped iuput 200/
350 v. for Lh..rging at 2, 6 or 12 v,, 1} ampa., 15/6;
2 ampa.. 17/8; 4 amps., 32/§, Circ ult included.
AMMETER 0 fo 5a, 10/8.

B OO K S8 list S.A.E,
strohoscopie Dise 33, 45, 78 r.p.m. 1/~
Ilow to recelve Foreign T.V. .. §/-

& Book of Crysial Setw .. 2/8
“ \. W.'" kadio Valve Dala oa [
High Fidelity S
Valve and TV |
TV Fault Find
Mullard Ampllmr Manual
Radlo Valve Guide, Books 1, 2, 3

l'ra: ucul ‘Radie Inside out
Master Coipur Cade Chart *
Transister Controlled Model:
International Radio Stations .

4 TRANSISTQR AMPLIFIER
A ready bullt minlature push-pull amplifier with
Driver and output transiortners, 4 {ransistars.
for record playera, intercons.. BARY ALARMS

41 6L‘,ompleu instroctione and circult,
Prise 9v. Batt. 2/3. 2}in. Speaker 1§/~

1965 RADIOGRAM CHASSIS

aker Enclosure 75
) 8

Iw Equivalents

THREE WAVEBANDS FIVE VALVES
8.W. 16m —30m. LATEST MULLARD, ete.
M.W. 200m —350 m. LCHRL EF8S, ERCHI1,
L.W. An0m -—-2,000m. K154, LZ20
t2-inonth Guarantee
A.C. 200,280 v. Shert-Medium Loug/Gram.
Fertlte Aeriai A.C.V. 3 ohm output & watis.
Tape Bookets. dilass igi. horizontal wording
slze 18 x T, Allgned and esilbraied isofated,
Chaesis size 1340, x Tin. hlgh: x aiu. deep.

£9.15.86  Carr. & Ina. 4/6.

New 1065 high power wods). Aluminivm o

former with magnetic damping 25-15,008 ops.
1deal tor all elecirie Kuitars,

BAKERS 1bin. AUDITORIUM 35w,

lmproved alcomax mednet vith huu %
sssembly weigbt 181bs., 17,000

ops. Hoai proofed eoﬂ lnnm.

Full repalr service, Speelals made 0 order.
Older types up-daied. Ba-coned, Re-enargized.

LOUDSPEAKERS P.M. 8§ OHM. 2 , 8 2

7 x din., 18/8; diin., 18/6; Siv., 17/6; 9 3 In.
4 x 5in., 21/-; 10 x 6in., $8/6; 10in., 30/-; mm., foi
EMI, Double Cone Ceratuic wagnet 10w. 184 x 8in.
45/-, Horn Tweeter 104 dB 2 Kc/s to 18 Ke/s, £9/6.
STENTORIAN HF1012, 10in., 8 to 15 ohms 10 w,
92/-; 8. HFO1Y, 76f-; Crossgver 0X3000, $3/-.
EXTENSION SPRAKEER CABINET.
6}in., 18/6; 8in. 19/8; 10in,, $9/6; 12in.,
TWIN GANG TUXING CONDENSERS, 305 py.
1in, x H{in. x 1}in., 10/-; 300 pF Standard with
trimmers, §)-; wmidget, 7[§, with trimmers, §/-
500 p¥ wlow wotiou tunlng staudard, 9/-, Tri r
gang 2084176 pF with trimmaers, 10/8,
3 gang 000 pF, 17/-, SINGLE 388 pF, 7/6. E
10 pF, 25 pF, 60 pF, 76 pF. 100 pF, 160 pF, 6/8.
Bolid dlelectﬂc 100, 300, 500 p! 'I‘.

E.H’l' CONDENSER4. 9.001, 7kV 8/8; 20kV, 19/8;
0.1, 7kV, 10/8,

CERAMIC OONDR. 500v. 1 pF to 0.01 mtd., 84,
DISCS, 470 pf to V.01 mtd,, 1/~ each.

SILVER MICA OOIDIIIIRI 109 5pF to §OQpF
84.; 600 p¥ to 3,000 pF. /.. Close tolerance (+l)”)
2.‘2pl~‘ to {7pF, 1f=, l)luo 1% o 50pF to §14pTF.
1/-, 1.000pF to 5,000pF, 1/9.

PAPER TUBYLARS
350v. 0.1 94.; 0.3, 1/0. .
500y, 0.001 t00.05 8d; 0.1 L{e; 0.26 1/0,‘ 0.5 s&g,,

0.061, v.062, 0,005, 0 R et
ey

8/
s .Ol 0.02 £/8; 0.05 /6.

£,000v. 0.
WAVECHANGE SWITCHES
% p. 4-way 2 wafer long sflndle Ve .. il
3 p. 2-way or 2 p, G-way long spindle .y 1l
4 p. 22way or 4 p. &-way long spindle e l
3 p. 4eway or 1 p. 12-way long splndle

Wavechange “MAKITS", Warers BVlll-
'1p12way2p.bw 3 D, 4 way.
g 2 way, 1 wafer switch, 8/8;

2 wafer swltc 12/8:° 3 wafer switch, 16/-:
additional wafers up to 12, 3/ each extra.
Valveholders. EAS50, 6d. B12A. CRT, 1/3,
oct., 8d.; BTG. BBA,

/-, BTG, B8A cans 1/- each, Valve plugs BTG,
9A, int. octal, 2/3.

4 p. 3 way

BC Channel 1 g d Q
ECC84 valve. Kit Drloe £9/ /6
with power pack. Detalls 84,
valve If pret rred). Colls only /6.

BAND 111 LT. A, -Same rices
‘Tunable channels 7 to ajn 17dB
Circuit and cails only. 9/0. Chassis 4/9.

Post 14~ (unless oth rwise star.ed)
C.0.ID. 2/- extra., uil

ALL MAIL ORDERS
DESPATCHED SAME DAY -

THE ORIGINAL

"RADIO COMPONENT

OPEN ALL DA
o (Wed. l pa.)
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THE “INSTANT” BULK TAPE

ERASER AND RECORDING HEAD

DEMAGNETISER 200/20 v. A
Post
1/6
Leatet
S.ALE,
PLASTIC RECORDING TAPE
Double Play 7in. reel, 2,4001t. 25/6 Spare
Sin. reel. 1,2001t. 15/0 Plastic
Reels
Long Play 7in. reel, 1,800ft. 1
eel, 1,200ft. 12/6 3in,  1/8
. reel, 900ft. 10/8' 4in. 2;-
2/
Standard 7in. reel, 1,200it, 12/8 2/
Sin. reel. 600ft. 8/6 2/6

“LASISPLICE” Tape Splicvr 5i-
Leader tape 4/6: Splicing tape 3/-

PLE DECKS
Collare dio ? Track £10,15.0
BSR T2 2 frack Tape Deck £7.5.0
Collaro Record/Erase Heads, 2 track
Upper or lower 35/- br. 4 track £5.10.0

MAINS DHOPPERS Mldge( adjustable shde (\
1,000 obms, 6f-; 1.200 ohms, 6f-; 0.1
1.500 ohms, 6/-; 1 \, 2,000 ohms, /-

LINE CORD. 3-way 100 ohma ft., 1fe [t.

MIKE TRANSFORMERS, J(-1, 3/9.

P.V,C, Covered Wire, single or stranded, 2d. vd.

Sleeving, 1, 2 vr 4 mmo., 34.; 6 mm., 5. ¥d.

B.T.H. TAPE MOTORS. 115 v. A.C., 28w, pair
for 230 v. (in series), 12/8. Post Free.

SPEAKER-FRET.
wide froin 10/~ ft.; 26in. wide trom b~ (t.
1/-. Expanded Metal, Gold, 12 x 12in., 8/-.
mounting fuse holder. 2f-.

ed.

Tyfan, various colours 52in.
Satnples
Panel,
Fuses 1}in. 6inA-5A.
Jusulated side cutters, 8/8. Bib Strippers, 3/6.

CRYSTAL SET BOOKLET 1/-.

CRYSTAL DIODE G.E.C. 2/-. OASI1, 3/

HIGH RES, PHONES, 4,000 ohms, 15/- 2,000 ohms
100 ohms, 10/-.
SWITCH CLEANER. Fluid squirt spout, 4/6 tin.

12/6. MOVING COIL PHONES.

us+1n .

TRANSISTOR RADIO
First class components to make & 6
transistor 2 waveband superhet chassis,
Ideal for portable or table radio. All
parts including BVA transistors, ferrite
aerial, with car aerial coil, printed
circuit, 8¢in. x 2fin., but EXCLUDING
Speaker and cabinet. £4 5 o
Speakers, 35 ohms, 6x4in,, 21/« .
5in., 17/8: 3+in.. 15/8.

BULGIN PLUGS AND SOC?ETS
P74, 2epin, 4f3; PI3
JACKES, Ntandard open
4/3, unm.ng type,
lrad jack, 3/8.

JACK PLUGS. Atandard Type sereened, 3/-;
A-pin, 348, 5-pin, 4/6. Phono Plngs, 1/-; Ba
ALADDIN FORMERS and cores, 4in., 8d

ity 2/6.

H
(.3in. Formers and caus TV1 or 2, iin. sq. x 23in..

cr jin. 8y. \ 13in. 8/~ with cores.
SLOW MOTION DRIVES. 4/3; 36:1, 10/6.
SOLON IRON, 25w, 24/

Paxotin Panels, 10 x 8 x V4in.,

2/-.
Miniature Contact Cooled Rmtlﬁeri.
250V,

80mA, 7/6: 250V, 85mA.

Non-reversihble
, 4/8; P194, G-piu, 8/6.
Closed circuit,
$-pin, 1/3, 5-pin 1/6. Grundig

Grundig

W, 28/-, 200 or 250 v,
ANTEX SUB MIN IRON. 15w. 200 or 230 v,, 32/6.
BENCH STAND for ahove, 12/8, Bpares in atock,

All leading makes, volume controls,
ete., tine output transformers, ¢te.,
B. V. A. valves (current and obsolete
typres).  Send S.A.E. for _quotation.

RADIO AND TELEVISION SPARES

WEYRAD P50

COILS AND TRANSFORMERS FOR
2-WAVE TRANSISTOR SUPERHET
Long and Medium aerial—-RA2W 6in. rod
208 pF tuning, with car aerial coil 12/8
Osc. Coil P50/1AC 176 pF tuning 5/4
1st and 2nd I.F. P50/2CC 470 kc/s 5/7 each
3rd I.F. P50/3CC 8/-, Spare Cores, 84,
Driver Transformer—LFDT4 9/8
Wavechange Slide Switch d.p.d.t.  3/8
Printed Circuit—PCAl. Size 2} x 8iin,
Ready drilled and printed 9/6
Volume Control, 5K-DP

35 ohm Speakers. 3iin., 15/8; 5in.. 14/8v
6x 4in., 21/-,

6 Mullard Transistors and Diode 25/
J.B. Tuning Gang with trimmers 10/8
Constructor’s Booklet 2/-
3 chm O.P. Trans. O.P.T.1 10/8

NEW MULLARD TRANSISTORS
0C71 8/-. 0OC72 7/8, OC81D 7/8, OCB1 7/6,
0C44 8/-, OC45 8/-, OC171 10/8, AF117 9/8
Sub Miniature Condensers. 0.1 mE

30v., 1/3, 1, 2. 4,5, 8, 16, 25, 30, 50, IOOmFd
15 volt. 2/8 ea. Transistor Holders. 1/3.

85ma. 5/ K3/25,
10/- each. FC3l,
Sub. Min,
250V, 450mA. 10/-; 250V, .150mA. 5_/8.

silicon

600V, 5SmA, 5/~
20/~
Rectifiers.

465 Kefs. sl(-‘\AL GENERATORS
Pru'v 10/8, ready made with valve 185,
POCKET SIIF 2ix4ix1in. One resistor
to change fuli instructions supplied.
Battery 8/6 extra. Details Free

0ils Wearite ‘P’ Type, 4/- each
Osmior Midget Q" type, adj.
from 4/- each. All ranges. List
Repanco DRR?2. L.

Osmor Ferrite Rod rmls
for transistor clrcuits, 10/-

¥errite Rod, 8 x 3n..6x Sx f,m 3/-ea.
11.F. Cholkes, 2/8, ()smor Q(‘l. 3
T.R.F. Coils, A/HF, 7/- pair: HA‘( 3/6

Screwdriver, 5in., 6d.
Neoside Trimming Tool, 1/9.
Neon Mains Tester Serewdriver, 5/-,

Multicore Solder, 4d. vd. Dispenser, 2/6.

Mains Input Filter { amp. 7/-.
Car Radio Suppressors, 2/-

dust core,
t S.A.E
and Med. T.R.F.

with reaction. 4/6, Med. wave D.R.. 3/8.
Ferrite Aerlals, M. s/g M. and L.. 12/8
€ L.

Test Prods, 2/9.

Rlank Aluminium Chassis, 18 s.w.g.
4 sides, riveted corners. lattice fixing
holes, 2tin. sides, 7 x 4in., 4/8; 9 x 7in.
5/9; 11 x 7in., 6/9: 13 x9in.. 8/8; 14 x 11lin.
10/8; 15 x 14in., 12/86.

Alumlmum Panels. 18 s w.g., 12x 12{n..
4/8; 14 x 9in 12 x 3/-. 10x7in.,

2/3: 8 x 6in., X 4in

SINCLAIR  “SLIMLINE” RADIO
Earphone, ferrite aerfal. 3 x 11 x iin,
Kit 49/8. No aerial required.
SINCLAIR MICRO-6 Kit, 59/8.
Transistor 4 Channel Mixer with
separate input-output controls 59/8,

“THE POWER MITE” 45 /- 200/250v.

PM9 Mains Unit 9 \oll for Transistor
Radlos. Same size as P.P.9.
Also Miniature P.P.3 model. 19/6.

ADASTRA 3-3 AMPLIFIER 3 WATTS

Price £5.9.6

A.C. 200-250v. Valves ECLS6 an
3 ohms output.

de Juxe tinish, Chassis 6in. X jin. X

COMPONENT SHOP 337 WHITEHORSE ROAD

SPECIALISTS

Buses 133 or €8 pass door. S. R. sm(lon. Splhu.rst

WEST CROYDON

Telephone: THO 1665

Exports welcome. Sénd remiitance,
and extra postage, no C.0.D.

l)omll:

780.
Controls: bass, treble
and volume. Separate front panel vnlth
.
‘'Performs agreeably well” (The Gramophone)

BUILD YOUR PLAYER
FROM £8.19.6

AND
SAVE
POUNDS!!

4-Speed Autochanger or Single Player
Brand New 2-tone de luxe Cabinets
17x15x8in. stronyg handle. Used by
Famous Maker for 20 gns. models, Cut
out motor board 14 X 13in. haffle with
high fiux loudspeaker, 3 watt valve
ampllllc-r built on metal chassis, Qual-
hin output, low hum level

('II‘( uit. Volume -and Tone controls
All items tit together perfectly.
Sm-eml initructlonc enable assembly
in 30 minutes, only 5 wires to join i2-
month written guarantee. Available
separately or package deals as below.
AUTOCHANGE KITS COMPLETE (as abowve)
B.S.R. Monarch P. 6

Garrard Autoslim £11. P.
SINGLE PLAYER KITS. Compluu (as abpve)
B.§.R. Junior .. £6.18.8 P.P. 5/8
Garrard SRP10 £210,19.8 P.P. 5/6

OR SEPARATELY
Cabinet with board 14 x 18in.
cut out to your choiee,,
Amplifier with speaker .
AUTOCHANGERS
B.S.R. UA25 Superlhm
Garrard Autoslim
SINGLE PLAYERS
Garrard SRP10
E.M.L auto stop/s
B.S.R. Junior .. .

.P..3/6

. 216
. 416
P. 4/8

. 4/8
4/6
16

TRANSCRIPTION UNITS
HFP

Garrard 4. 00 .. 215150 P.
Philips AG1016 ., . 21250 P,
Garrard AT6 ., - .. $10.100F.
Garrard ATS .. $3.10.0 P.

BARGAIN XTAL PICK-UP ARM
Complete with ACOS LP-78 Turnover Head, 20/-

Renl R 5/-. di 4 18-
Mono ACOS Xtals 15/- Stereo from 23/-

BARGAIN SINGLE PLAYER KIT 200/250v. A.C.

£5 15 o (less cabinet)
sl Js

Post, 5/~

With 2-stege Amplifier; 3 watt; 2 valves, UCLS2,
UY8§. High-flux Gin, speasker; 4-speed B.5.R.
Turntable 18, 33, 45, 78 r.p.m.; Crystal Pick-up
tor LP/STD. Records. 7in.. 10in., 12in. Cutiout
Mounting Boards 127 x 8iin.

ARDENTE TRANSISTOR TRANBPORHEQ}

D3035. 7.3 CT.1 Push-pull to 8 ochms output - 11/
D3034, 1.75:1, C.T. Pusb-pull Driver 11/
D3058. 11.5:1 0utput to 3 ohms, ete 11/-
D239, 4.5:1 Driver, tin. x hn. x o, 11/8
D240, 8.5:1 Driver, {in, x z 4o 11/8

ARDENTE TRANSISTOR VOLUHE CONTROLS
VC1545, 5K with switch dia. 8in. 5/3
SUB-MIN. EARPIECE Xtal or magnetic 78

SUB-MIN. JACK AND PLUG 2.5 or 3.5 mm. 3/6 pr,

MINIATURE PANEL METERS
Size Lin. sq. Precision jewelled ) o
ings, 2% accuracy, silvered dials,
black numerals and (ine pointers, zero
adjustment screw on front of meter.
ImA 8 S0 A .. 39
SmA 2718 S00uA

2718

L .o 32/
300V “§ Meter.. 35/-

C-100v.

MOVING COIL MULTI \llu’] ER TK m
A.C.J ohm .0-100k. Ip
0-150 mA pocket size with 2in. sca.le.‘m/&

CRYSTAL MIKE INSERTS, 8/6
High output. Size 1iin. dia. x {in.
ACOS MIC insert 13in. dia. x lin.  8/8
ACOS 39«1 DE LUXESTICK \ﬂl\l-.35/‘
TﬂL QU ALITY STICK MIKE....25/-

EPHONLI TAPE

1mpedance. 90/- FLOOF STAVD. 57/-

www americanradiohistorv com


www.americanradiohistory.com

936 PRACTICAL WIRELESS February, 1965

& N /entzrian

MODEL H.F. 1016 ‘MAJOR’

This unit makes use of the high flux density available in
the magnet system of the previous H.F.1016 unit. A curved
diaphragm is used with a rigid centre section coupled to the
voice coil. The rigid coupling and the design of the cone ter- i
mination give a balanced response over the whole audio range. H
The unit is specially suitable for use in the smaller type of
enclésure having a volume of approximately 1§ cubic feet.

" " " Speciﬂc;.tlon.
T [Flux Densit Pri T Flux Density| Price
U e rice ' o x sity| _Pri Chassis—die cast aluminium
8" H.F.816* (16,000 gauss £6.6.0 ‘ 1.816 16,000 gauss| £5.19.3 Cone—graded pulp cambric

surround; Cone dia.—10ins.,
Pole dia.—1 in.; Flux density

|
. ; . -16,000 gauss; Total flux—
8" H.F.810 (10,000 gauss £2.17.0 |T.|0 tweeter|14,000 gauss| £4.12.9 64,000 maxwells; Impedance

6" H.E.610 (10,000 gauss| £€2.7.3 Steel | T.359 | 9,000 gauss | £1.12.3 =05 SO
! £2.9.3.diecast| tweeter Price: £9.8.6 (inc. tax)

*These two speakers incorporate a universal impedance speech coil.

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD, NOTTS.
Telephone: MANSFIELD 1762-5 London Office: 109 Kingsway, W.C.2

8 H.F.812* {12,000 gauss| £3.16.6 lT.IZ tweeter' 16,000 gauss; £13.17.9

YWA3

BUY AND BUILD STAGE BY STAGE

"1 FROM A PRE-AMPLIFIER TO
A 20 WATT INTEGRATED HI-F/
STEREO ASSEMBLY

% FULLY TRANSISTORISED PRE-FABRI-
CATED ADD-ON UNITS.

% PROFESSIONAL  STANDARDS OFf
PERFORMANCE AND APPEARANCE.

MARTIN AUDIOKITS are the most efficient and imaginatively designed
kits ever. Connections are arranged to enable you t¢ exgand your assembly
stage by stage with ease. The range includes a unique 3-channel mixer as
well as other important pre-amplifier stages, and you can choose 10 wice
power amplifiers with either 3 or 15 ohms output, Martin equipment can

HERE be used for alt true hi-fi requirements. Power pack Units are aiso available
S.stage selector. Tone Control and Pre-amp Stages. We shall be pleased to send you the latest leaflet.
In Stereo complete with attractive escutcheon. This A NEW An F.M. Tuner will shortly be ready to add to
with two amplifiers and power supply comes to well your Audiokit assembly or existing audio
under £30. F.M. TUNER equipment. Send coupon for details new.
.----_-----'——-——-.—Ul
MARTIN ELECTRONICS, 154 HIGH 8T., BRENTYORD, ND'SEX.
l Detuils uf ull MARTIN AUDIVUKITS please, iscluding FM Tuner. l
' NAME (iiiiiieenennancersassntaasaassanaannes Cavanens veean '
. ' ADDREBS | .. i iieieierrnnesas teesiesaes 0Go0EO00000000Aa0 ' !
MARTIN ELECTRONICS LTD. | l
154/5 High St., Brentford, Middlesex. Phone iSLeworth 1161/2 b |
RLOCK LETTERS P.W.e '
' D D GED U BN G GED EMD SOE GED BN GED GED GED GEn SUe
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FELLOWSHIP OF AMATEUR RADIO

NCE again, as we enter another brave New Year, the
annual P.W. Film Show is upon us. Now very firmly
established as part of the P.W. calendar, it continues to
attract “full houses” year after year. There are, of course, a
number of obvious reasons why this event is so popular and you
can be sure that the social aspect has some bearing on its success.

Which leads us to ponder on the part that social contacts Have
in this hobby of ours. Amateur radio enthusiasts are naturally
friendly and sociable and there is no doubt that by its very nature
the hobby stimulates this frame of mind, while at the same time
depending on it for success.

Other hobbies, we agree, draw their adherents together by the
bond of a common interest, yet surely in amateur radio there is
more to it than that? The familiar cliches about the Ham Spirit
and World Friendship Through Radio may sound trite or naive
to the sceptical but there undoubtedly exists an atmosphere of
mutual co-operation and camaraderie in the amateur radio move-
ment which is perhaps unrivalled.

One of the firm foundations on which this is built is the great
network of local radio clubs—local RSGB groups, clubs
affiliated to the RSGB and other societies, those with no particular
ties, works radio clubs, school societies, etc. They all present the
cpportunity to mix with fellow enthusiasts in practically all
walks of life, to participate in club activities such as contests,
constructional programmes, discussions.

Those who stay with amateur radio (and most do) cannot fail
to absorb the spirit which prevails. Those who weére glad to
receive a helping hand when they were learning the ropes, in
turn encourage and advise yet newer recruits.

Visiting a strange town, or having moved home, one can be
sure of a welcome at the local club or at the homes of local
enthusiasts. A good deal of visiting takes place between amateurs
of different countries, including exchange holidays. There are
organisations, run by amateurs, to help the less fortunate who are
bedridden or disabled. There are schemes, sometimes by groups
or even by individuals, to repair radio sets for old age pensioners.

Even the ““lone wolf” is never so isolated as might be expected.
In the first place he has the choice of a number of lively periodicals
10 keep him in touch and keep the spark of interest kindled.
Many have pen friends or swap tapes. Many more are members
of specialised short wave societies, who issue news sheets and
organise services—mostly on a non-profit basis.

Those with short wave sets can keep in touch with the whole
world. And those who acquire a transmitting licence can net only
hear the world but talk to it as well (when the bands are open!).

Yes, the ‘“‘ham spirit” is a real thing. Whether it really
contributes to world peace and fellowship in a materially effective
way is perhaps open to dispute. But it certainly does more to
bring mutual tolerance and understanding than many activities
on a higher level!

And we can be sure that the average amateur radio enthusiast
will continue instinctively to promote goodwill in his own quiet
way, not as a duty or an obligation but simply because that’s
the way he is.

THEE ROV ORI T AT RO e
Our next issue dated March willi be published on February 4¢ch
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NEWS AT HOME
AND ABROAD

PW. Gift Puts School on the Air

IN response to an appeal for help in choosing a short wave radio

set from the headmaster of Pilgrims School for asthmatic boys
at Seaford, the Managing Editor of PracTicaL WIRELESS, Mr. A. T.
Collins, and the Assistant Editor, Mr. L. E. Howes, recently made
the trip to Seaford to visit the school on behalf of the magazine.
With them however, went a new Lafayette communications receiver
which, it was decided, would prove of more use tu the boys in
setting up a short wave receiving station than mere advice.

The headmaster Mr. R. Brooks. had written to PracTicaL WIRE-
LEss as he felt 4 set which would receive amateur transmissions
would be helpful to his 58 pupils. So early in October. Mr. Collins
made the presentation of the receiver to the school and accompanied
it by a set of books on pasic radio.

Now local radio enthusiasts have volunteered to help in setting up
the station so that the boys of Pilgrim bs.huul can begin their short-
wave listening hobby.

Boys of Seaford’s Pilgrims School surrounding the Lafayette receiver donated
by “Practical Wireless''.

www americanradiohistorv. com

New Semiconductor Light Source

SOMETHING new in light sources has recently been placed on
the market by Ferranti Lid. The new device is based on radiative
recombination at a p-n junction, and subsequently has been termed

a crystal lamp. In fact it is a
“ semiconductor light” which in
operation acts as a forward
biassed gallium phosphide diode
being suitably doped to produce
electroluminescent radiation of
7,000 anstroms (red).

Its physical appearance is of a
cylindrical -encapsulation  of
transparent plastic with two wire
leads emerging from one end (see
accompanying illustrafion).

Ferranti claim many potential
applications for the lamp, in
industry generally but particu-
larly in instrument and indicator
applications where its small size
—typically 0-03in. X 0-04in.—

.| and low vperating currents, are

particularly advantageous. An
obvious environment is iransis-
torised equipment in which the
voltage and current levels ure
suited to its use as, for example,
a simple on/off indicating device.

GaLLIUM TRANSPARENT PLASTK
PHOSPAIDE SLICE . ——-5—#" EMBEODING RESIN
Bl ey 0030° DIA

| “‘ r 0-040" LONG
A N

ALLOYED SPHERE |

[l
COPPER VIRVJIJ
0-005” DIA;

This" illustration makes clear the

construction of Ferranti's new crystal

lamp—a semiconductor light source.

The average brightness of this unique

lamp is 10-40ft. lamberts and it

remains visible under an illumination
of 20ft. candles.

DOPED GOLD WIRE
0-005" DI,
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NEW NATO AERIAL IS EUROPE’S I.ARGEST

'l‘HE largest aerial system in Europe has recently been completed

at Anthorn, near Carlisle. The aerial has been erected for the
North Atlantic Treaty Organisation’s Anthorn v.l.f. radio station and
consists of 13 masts, arranged as a ** six-pointed star ”
point, supporting a network of diamond-shaped panels forming the
aerial (see illustration below).

The main contractor for the station was Continental Electronics
Systems Inc. of Dallas, Texas, working to the requirements of the
British Post Oftice, with British Insulated Callender's Construction
Company Limited undertaking the design, supply and erection of
the masts.

The outer ring of six masts—each 618ft. tall—is 2.,148ft. in radius,

Asis with the inner ring of 678ft. tall

‘ masts having a radius of 1.277ft.

The central mast from which the

_aerial panels radiate, has a height
of 748ft.

A further impression of the
immense size of the system may
be guained by considering the
specifications  for the station
earthing system. This is virtually
a copper mat covering the whole

of the site, 9 to 12in. below
ground. Lines of 8s.w.g. soft
. copper wire radiate from the
centre mast with 2° of arc

between each. requiring in all, a
total of 75 miles of copper wire.
The construction of the aerial

v ete

with a centre *

el
¥

Looking down on the Anthorn v.Lf.

station from one of the outer masts,

showing orre of the massive insulators
in the foreground.

parels called for some 20 miles
of steel-cored aluminium con-
ductor, which were cut and pre-
stressed on the site before their
assembly. At each corner of each
panel, 40ft. long imsulators
support the aerial. These insola-
tors are fitted with two corona
rings, one 15ft. in diameter, the
other 12ft, in diameter.

The Radio Show Goes International

FOR the first time ever, this year's Radio Show at Earls Court,

London, will be international in scope. Ever since the days of
Radiolympia, it has always been a national show with a British-
made-only policy. Now it is hoped that exhibitors from abroad
will help boost attendances.

The promotion and organisation of the annual exhibition has
been taken over this year by Industrial and Trade Fairs Limited
from the previous organisers, the British Radio Equipment Manu-
facturers’ Association.

The dates of the 1965 Radio Shows have already becn announced
as 25th August to 4th September.

100kW Transmitters for Mallaysia

HE Gates Radio Company. a subsidiary of the Harris-intertype
Corporation of the U.S.A., has recently completed a Govern-
ment of Malaysia contract for three high powered 100kW short
wave broadcast transmitters. The transmitters will be the most
powerful in Malaysia. and will be used by Radio Malaysia for long-
range international broadcasting to inaugurate its new * Foreign
Broadcast Service ” to neighbouring South-East Asian countries.

RENOVATIONS AT RUGBY

’J‘HE t6kc/s world-wide trans-
mitter at Rugby (callsign
G.B.R)) is to be renovated.

This was announced recetftly
by the G.P.O. and mow another
announcement from the English
Flectric Valve Company Limited
lras confirmed that its output
stage will be re-equipped with
EEV BY1144 triodes. This
modification means the replace-
ment of the 54 water-codled
triodes, type CV1600 previously
installed in three banks of 18.
where two banks provided the
210kW output and the third
remaimed on standby. All these
will be replaced by only three of
the English Electric valves, these
being vapour-cooled power triode
types, two of which will provide
double the original ocutput and
leave the third on standby.

These transmitters are of a new
air-cooled design, employing high
level plate modulation and utilis-
ing conservatively rated compo-
nents especially chosen for
reliable service in areas of

HEREFORD’S NEW RELAY STATION

THE sound transmitters at the BBC’s v.h.f. sound and television

relay station at Hereford were brought into service during
November last year. Transmissions of the Midland Home Service
is on 94:-1Mc/s. the Light Programme on 89-7Mc/s. and the Third

extreme temperature and humid-
ity: conditions such as may be
expected in Malaysia,

Programme/Network Three on 91-9Mc/s. Horizontal polarisation is
used.

The new station will improve v.h.f. /fm reception for -the 40,000.
people in the City of Hereford and its environs.
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COVER
SUBJECT

BUILDING A
TRANSISTOR

SOLO

FTER many experiments with various types

of audio oscillator, the author decided te build

a musical instrument, using the well-known
multivibrator circuit. This will be familiar to
many readers, as it is frequently used for a signal
probe in radio fauit finding.

In the instrument about to be described, instead
of the usual thin reedy tone, we have a really
musical output which can be fed into any amplifier
and will provide tones resembling the oboe, horn
and cello.

Furthermore the tones can be varied with slow,
medium and French or continental vibrato: (the
latter resemblmg a French accordion).

Percussion is also provided with (1) fast decay;
(2) slow decay; thus simulating plucked strings
of banjo, guitar, etc.

Note Generator Circuit

The circuit (Fig. 1b) will now be explained. This
is divided into two sections, as recommended in
actual construction. Section 2 is the musical note
generator—u straightforward multivibrator except
that instead of one, we have a series of resistances
in the base of Tr4.

RI1 is a limiting resistor to protect this
transistor. VR2 is a variable resistor used for
setting up the tuning to correct pitch. For ¢on-
venience it is brought out handy to the keyboard.

Playing the highest note on the keyboard
connects VR2 to the negative line and sounds the
highest note. The remainder of the resistors in
the series are tapped off to the key contacts; and
when the bottom note on the keyboard is played,
the whole series will be in circuit and sound the
lowest note.

The range of the author’s instrument, as
described here, is 29 notes from C in the bass to
E in the treble (see Fig. 2).

It will be apgrecxated from the foregoing why
chords cannot be played, and if more than one
key is played together, only’ the uppermost. note
will sound. This is a very practical advantage
in a monophomc organ such as this.

series tuning has some disadvantage and it
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is not desirable to extend the range for any single
oscillator much béyond the two octaves.

Yibrato Circuit

The base of Tr3 receives the low frequency
impulses, generated by the oscillator (Section. 1,
Fig. 1), which provides vibrato. The 1M vanable
resistor VR is a preset by which adjustment can
be made to obtain a slow vibrato.

One turn of the vibrato switch places R3 in
parallel with VR1 and we obtain a medium speed.
one more turn of the switch and we have a fast
speed. - It is possible that these two resistors may
need. some slight alteration of values owing to
dxﬂerence in tolerances; however, it would be easy
to, experiment, here as they are soldered directly
on to the switch. Obviously slow speed must bc

-correct .before alterations are made.

The vibrato switch S1 (Fig. 1c¢) is mounted under
the keyboard for easy. adjustment whilst playmg
Another switch S2, cuts out vibrato when npot in
use. o

Buﬂer Stage Circuit

"The output of the note generator is taken from
base of Tr3 via the 0-01«F mica coupling capacitor
C6. . This gives a more useful waveform for our

,purpoSe than if taken from the collector of Tr4.

A ‘mica capacitor is preferred here for stability.

. This output is fed into a buffer stage (Fig. 3a).
otherW1se changing over of tone circuits would
affect -the puch

Tone Clrcult

This -is shown in Fig. 3a and follows usual
practice except that instead of using three separate
stops it was decided to use another 3-way switch
(83).

This way the tones cannol be added as in usual
organ practice, but experiments proved that there
was nothing to be gained by so doing.

Pie-amplifier and Percussion

“The final stage is a pre-amplifier which, with
the .aid .of one extra contact per key, has the
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additional function of providing percussion. This
is a trick circuit and with tne key action devised
by the author works very effectively.

In normal plaving L-M (Fig. 3a) 15 shorted (mid-
position S4A-—see Fig. 3a). The percussion key con-
tacts. although still working. are now inoperative.
Only the key primary contacts (Fig. Ib) are now
effective. being normally open and contacting the
—3V (No. 1) negative strip when keys are pressed
down in playing.

For percussion. short circuit on 1 -M is removed
and replaced by a 1-2uF capacitor. Current is
now diverted via the secondary key contacts (Fig.
3a) which are normally closed. at the same time

PRACTICAL WIRELESS 941

It would seem a good idea to switch in a further
stuge of amplitication when using percussion. How-
ever. as this would lead to further complications,
it was decided to do the reverse and cut down
volume on normal playing—after all we shall have
plenty of amplification to spare in the main
amplifier which follows.

When changing over from percussion to normal,
switch S4B will close and bring R30 in parallel
with the lower part of the expression control. This
will reduce the volume according to the value of
R30 which. in the writer’s case, is 20k{). This
works quite well, once adjusted to a level volume.

VR3 (Fig. 3a) is the expression (volume) control,

\Lowest
Series key/ Qote
: resistances.,
Slow, Medum Fast _ S2 L -
i S _ Zo\ : 3v (No_1)o
. [ \
/ .
F |
| Keys 22 J
] s = s
oo ZRS R6 518 . RI2  ZRI3
\m ko $27kN T4k 1 ~—Top note 270 TkA,
N » | tuneable r s
' 1
; ! c4
] 1 Q-05uF
! L —]
h

F=es

™
Red spot

Tr2
Red spot

Tr4
XB102

Fig. la: The vibrator stage of the circuit (Section [),

charging up the selected capacitor.

When a key is now depressed, the primary
contact is made and sounds the note selected.
immediately afterwards the secondary contact is
broken and cuts off the sound. which however
fades away or decays slowly or fast according to
the value of the capacitor now spanning L-M.

When using this device in playing. it will be
necessary to use “clean” fingering (staccato) as in
fact it will seem natural to do, with the percussive
sound produced.

Conversely, with percussion switched off and
playing normally. a lingering (legato) touch is
desirable but playing technique will be gone into
more fully later in this article.

It will be noticed that a 47k resistor R28 is
in series with the percussion contacts. This
eliminates unpleasant contact noises when playing.
Unfortunately it also reduces the volume. so that
there is too much contrast when percussion is
switched off.

Common +v7.;:’

Vibrato

ratog, Ji

Q
|} Output
c6 to

O-01pF  gutfer '
mica stage ,

Fig. Ibt The note generator stage
(Section 2).

Vibrato
eys  in

%

Ic: Details of the Sl itch
connections.

Fig.
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Fig. 2: The tonic sol-fa s

range of the organ.

<in the writer's case controlled by a foot pedal
to be described later from which a two yard length
of screened cable can be plugged into a socket
fitted to the organ case,

Connecting to Main Amplifier

Another screened socket of a different type—
to avoid accidental interchange~—will receive the
screened lead from the constructor’s amplitier.

This can be a transistor amplifier, in which case
the couphng capacitor C17 can be increased in
value to 10uF )

1t is not advisable to use an amplifier with live
chassis, but if one is used a high voltage 0-005—
0-01.F capacitor should be inserted betwecn the
organ and chassis. This will probably give rise
to some hum, which however slight, will mar the
tone of the organ.

Should there be a volume control on the
amplifier, this should be set at full volume when

WIRELESS February, 1965

the pedal is fully depressed and then left at that
setting. A tone control, if fitted, can be adjusted
to one’s liking.

Design of the Case \

The writer’s instrument is built around a dis-
carded accordion keyboard of 29 notes. The note
generator is designed to sound the notes from C
in the bass to F in the weble (Fig. 2).

Tne case measures 1ft. by Ift. 2in. and 44in.
deep. A leather strap handle is fitted at one end.
The amplifier which contains an 8in. speaker is
of similar size also with a handle, so that the outfit
is quite portable,

All organ controls are brought out to the front,
just below the keys; and each end of the case
has a length of #in. x }in. aluminium angle, so
fitted that two flanges can slide upon two runpers
fitted under the treble of a piano.

The expression control being pedal operated
leaves the left hand free for accompanying on the
piano. With the cable connected to the amplifier,
the outfit is ready for use.

Alternatively the instrument could be designed
to play as an accordion. In this case, the controls
(including expression) could be arranged for the
left hand and then only needing one screened cable
to the amplifier.

BUFFER STAGE TONE CIRCIIT

(o))
2,,; Percus:lon contacn
.-....A
s. 4 A R2B 47kf}
W ~Q-6v (Nod)
< b : \__JJ
SR24 < RZkG ; &
:Ezzoxn :Exz a h i
c12 & > Cl4 4 <17
OuF o-ui.r il " OOl o ;
AAAA o vaive
WWWW, I A= 55—13 ‘—' 'F—_‘l| | M | amplifier
Oboe - )
Tré Q
4 R29 Q
Red spot = “12oka :
i ‘
Cello L 4 H
< 3 R3 i . To transns!or‘
R19 133:5:’ 2 Eoom "i B it
R9 3 :) 1] amph ver
c10 on R27 w30 ]
1000pF 1000pF "‘n 25uF g
| l !
OCommon +ve

PRE—AMPL!FIER AND PERCUSSION

Fig. 3a: The buffer stage, tone and preamplifier and percussion sections of the circuit.

Fig. 3b: Wiring de-
tails of the percussion
onioff switch, $4.

=3viNet) -3v(Ne2) ~6v(N*3)

Batteries

type 1839 p-— -

3 volt

Fig. 4: S5 and battery con-
nection details.
+

Common +
to panels
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Also it could be designed as a solo {upper)
manual. to use with a single manual electronic or
reed organ.

Power Supplies

Battery No. 1 (3V) supplies power for vibrato
and note generator. Battery No. 2 (3V) supplies
the buffer stage. Percussion and pre-amplifier
stage is powered by two similar 3V batteries
connected in series to give 6V.

All positives are common and taken to a two-
pole on/off switch S5 and wired as shown in
Fig. 4. Although they are shown as being together,
it is preferred to secure each battery with a clip
near each panél.

A two-pole switch is necessary owing to the
3V difference in potential between the batteries.
Type No. 1839 3V batteries have been used
throughont, and as they last at least a year, all
connections are soldered.

It is recommended that the two cells in each
battery are pushed out of the case and the negative
of one cell connected to the positive of the other
with a short length of thin stranded flex and then
reinserted into the case.

Rememiber that the cell case is
especially before finally connecting to their
respective panel tags, otherwise damage will result
1o the transistors.

Wiring Note Generator (Fig. 5)

It is advisable to start by wiring up the note
generator, for which a +%in. paxolin panel about
3in. x 44in. is required.

The components are mounted on this panel, the

wire ends being cleaned and bent over at right -

angles and pushed through holes in the panel for
wiring up on the underside,

Thin insulated connecting wire should be used
and where a junction has to be made, if a piece
of systoflex of a sliding fit has been previously
slipped over the connecting wire covering, this
can be pushed down over the junction after it
has been soldered. Leave transistor leads full
length, even if they have to be long routed.

All wires should be cleaned and tinned before
soldering. A heat shunt should be applied to the
wire between the iron and transistor, as well as
wires to small electrolytics.

A common dodge is to use a pair of tapered
flat-nose pliers and stretch a rubber elastic-band
across the handle, thus leaving both hands free
for soldering.

* Red spot ” transistors have been used through-
out with the exception of this note generator, lor
which we desire good stability in order that
musical pitch will remain reasonably constant with
varying temperature. After experiments it was
decided to use the Mazda XB102 transistors which
were found to be very stable.

Before drilling the panels it is a good idea to
lay out the components on a piece of cardboard
of same size as the panel, piercing holes where
required and trying the layout, which should
include space for five soldering tags.

When satisfactory, the card can be used to mark
out the holes on the paxolin for subsequent
drilling. Five soldering tags should be fitted at
one side. convenient for external connecting and
with a sharp pointed awl, the following legend

PRACTICAL WIRELESS
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negative.

COMPONENTS LIST

Resistors:

RI 2:2k& Ri6 12kQ
R2 4700 RI17 18kt
R3 470k Q* R18 22k
R4 100k (2* R19 18k
RS 27k€) R20 8.2kQ
R6 4.7k R2l 47kQ*
R7  4.7MQ R22 47k
R8 IMQ R23 47kQ*
R9  470kQ R24 220kQ)
RI10 2:2kQ R25 10kQ
RIT  3:3kQ* R26 12k(:
RI2 27kQ R27 1kQ
RI3 1kQ R28 47k
Ri4 220kQ R29 120kQ
RI5 }50kQ) R30 20kQ*

All 109, $W carbon.
* May need slightly different value.

Tuning Resistors:

Recommended list of preferred values, all §W.

For
| x 680Q2 2 x 43kQ
2 x 8200 2 x 47kQ | Parallel
5 x 1k 2 x 56k {TONTECNE
4 x |-2|<QW 2 x 6:8kQ | po 2o
4 x |:5kQ
4 x 1-8kQ) | For
4 x 2:2kQ) »single and
4 x 2:7kQ | parallel
4 x 3-3kQ J connecting '
Capacitors:
Cl IuF paper
C2  0-54F
&0 g?gﬁ;}‘n parallel
C4  0-05xF
C5 0-1uF 150V
Cé 0-0luF mica
C7  |uF electrolitic 12V
C8  0-25uF paper
C9  3,000pF
C10 1,000pF
Ci1 1,000pF
C12 O-1uF 150V
Cl13  25uF electrolitic 12V
Cl4 O-luF 150V
CI5 2uF electrolitic 12V*
Cl6 |IuF electrolitic 12V*
CIi7 0-01uF 350V oo
* Subject to experiment—see text.
Transformers:
TIl, T2 See text
Potentiometers:
VRI IMQskeleton type VR2 1kQ w.w.
pre-set . VR3 500kQ} log.
Switches:

Si 3-pole, 3-way wafer  S4 3-pole, 3-way

S2 S.P. on/off toggle

S3 S.P. 3-way push-puli type
Transistors:

Trl Red spot Tr4 XBI02

Tr2 Red spot Tr5 Red spot

Tr3 XBi02 Tré Red spot
Sockets:

SKI Coaxial

SK2 Phono (panel mounting)
SK3 3-pin Continenta! (panel mounting)

S5 2-pole, 2-way on/oﬁ':
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should be scratched on the paxolin adjacent to
the appropriate tag: + VIB.IN. O.P. KEYS—No.
I 3V 0.P; being of course for output from that
panel. .

Care should be taken that the transistors are
wired correctly, as layout is reversed upon turning
the panel over for wiring: and it is therefore
suggested that the letters C B and E are scratched
on the underside of the panel against each hole
through which these wires will puss from each
transistor.

PRACTICAL WIRELESS

February, 1965

Assuming that all wiring has been checked and
found correct. 1t will now be possible to try out
the oscillutor by connecting tags + and O.P. to
high resistance headphones.

A variable resistor of about SkQ should be con-
nected across tags marked keys and — No. 1 3V.
Then connect the positive of a 3V battery to the
+ tag and if a lead is taken from the battery
negative. this when touching the — tag should
produce a sound which can %e varied in pitch by
rotating the variuble resistor.

i 42 i
/® - common +ve line t
$ 'J‘N mastar swtens @
Fixing d o=\
screw . ] {
1
R P vt C6 I vibrato Inpyt trom
g i i i "F—J‘* Switen
h 1
i ' R
! H
’ [
3l c3a | x-._ - Output to butfer
! OsO5uF | stage .
1 g h
1 »
; : :,
R ' ' p To top key E tuning
paxofin| | Le-ga-d i ~—= pot VR2 and 4s7MQ
panel H 1R3: resistance on VIB switch
t :
4 To =3V Nod ang one
' ~ €Nd Of key cONtact
® T iong strip
1. s
Fig. 5: Wiring and layout of the note generator,
Output to vibrato switch S1
Y | I—Ix
- " [
1
= Common <ve line to
/, master switch
Fixing~"]
screw :.
i B
| 1
1 : :
i i H _Anchored
S | i fixing screws
| 1
Longtagon ° = i
skeleton potentiometer |
through siot 1
4 and bent over '
. "I’ln/_* to secure " -
paxol
ks panet :
b - X
Fixing screw ! e 19 2 vibrato switch
? \ L $1and through S2
\\ 19 =3V (N6 1)
<[ b¢
4l '
4}y f

Fig. 6: Vibrator wiring details.
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Wiring the Vibrato Oscillator (Fig. 6)
This panel can be of same size and wired up
in a similar manner. The IM{} potentiometer

VR is a skeleton type preset and is mounted on
the upper side of the panel.

Four soldering tags should be conveniently
positioned and bear the legend: + O.P.(Y) O.P(X)
—(2).

The wiring of the three-way switch is clearly
shown in Fig. lc. As drawn it is in the slow

P y oy )
XINg screw 8'x3 "‘46 paxolin pane|\

WIRELESS 945

clicks should now be heard, if not the 1MQ
potentiometer may need adjustment.

If there are still no clicks. set the potentiometer
about halfway and place a fixed resistance of
about 470k} in parallel with same by spanning
—Z and Y, again slowly rotating the track arm.

If no clicks are heard, it is possible that one
or both transistors are unsuitable and substitution
should be tried. When working properly it should
be possible to obtain four to five beats per second,

without the fixed resistor in parallel.

To S3
Horn

To moving arm

No connections Cello Oboe’ on s3

Common
+ve

Battery
No2

nput

from notel
generator|

Y Paxolin panel

Soider

/_\ Output panel
plug ™~ (\> red g @ ) | _ coaxial
P~~~ Y output

ve
battery No3 erzussm
Sed M on %onunulty From
strips .nylon
pass end T section
staple,
treble eng
M

battery
Afternative
master

switch

L—L i rd

N
/ Continental

\ 2 core screened 3-pin plug to amplit

“Output phono socket

cable from pedal
to 3-pin plug

Fig. 7: Layout of components and wiring connections of the buffer stage, tone and preamplifier panel.

position, next is medium and finally fast (French
vibrato). The purpose of R7 47M) is 1o
increase the amplitude or depth of slow and
medium vibrato.

The layout of the wiring in these panels is not
critical, but panel inter-connections should be as
short as possible and miniature microphone
screened cable has been used as much as anything
for its tidiness.

This also applies to connecting up switches to
panels, including vibrato negative and on and off
switch, This latter is in the negative lead from
battery No. 1, a lead from the switch going to
-~—(Z) on vibrato panel.

This panel can now be tested (without the three-
way switch) in a similar manner to the note
generator, but in this case we connect a 0 1uF
capacitor to tag O.P(X) the other side of the
capacitor to one side of headphones, and the other
side of headphones to + tag.

A 3V positive battery is now connected and a
lead from the negative of the battery, preferably
with a crocodile clip connected to —(Z), Slow

Buffer Stage, Tone Circuit and Pre-amp (Fig. 7)
" This is our last panel (Fig. 7) and for a suggested
layout see Fig. 7. The soldering tage are arranged
to suit the writer’s particular layout and may be
found suitable by other constructors.

The bufler stage must have a separate battery
as shown. T1 is a driver transformer as used in
small transistor radios with push-pull output. A
capacitor 1s wired across one winding and the
centre tap ignored. T2 is a small transistor type
interstage transformer and one winding is left
open.

There is scope for experimenting here, with
whatever types one has to hand. Switches S3 and
S4 are brought out to the front of the instrument
under the keyboard.

R21, R22 and R23 could of course have been
wired as a single resistor of 47kQ between switch
arm and C12. but this layout was adopted as these
three resistors also serve to level off the volume
of each separate tone output as may become
necessary with other transformers.

NEXT MONTH — THE KEYBOARD AND CABINET
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| CABINE

the “ non-electronic ™ side of the hobby; what

can be loosly termed the * Ironmongery ™ side
of it—chassis construction, cabinet making and
finishing.

‘The series is aimed primarily at the novice, but
more experienced readers may find much of
interest, particularly in such matters as glass fibre
cabinet construction, chemical finishing of metals,
etc.

Chassis Construction

The most elementary type of chassis is the
“ breadboard ™, consisting simply of a slab of wood
on which components and controls can be easily
mounted when making temnporary hook-ups or
testing experimental layouts.

Components such as transformers, chokes, tag
strips, tetminal blocks, etc., are fixed with ordinary
wood screws. Valve bases and controls may be
mounted on additional strips of wood or metal at

IT‘ is the object of this short series to deal with

right angles to the breadboard. * Bus-bars ” may
be used for h.t. and negative return lines.
An improvement on the conventional bread-

board is to cover the entire upper surface with a
single sheet of aluminium or copper foil, glued to
the wooden surface with a suitable compound.
Such a board provides electrical continuity, for
earthing, etc.

These systems should be used only on temporary
lash-ups, as the boards will be subject to heating
and age and will bend or crack after prolonged use,
resulting in unstable operation,

For permanent set-ups, excepting for transistor
equipment, an aluminium chassis is preferable. A

Aluminium angle boiting top
to side plates

BY F. L. THURSTON

number of manufacturers produce ready-made
chassis of excellent quality and reasonable price.
Nevertheless, many readers will prefer to make
their own, and the following notes may be of some
use.

A very simple method of construction, which
involves no bending of metal at all, is shown in
Fig. 1. Sheets of aluminium are cut to form the top
and sides of the chassis and are bolted together
with pieces of angle aluminium along the edges of
the sheets. Additional lengths of angle may be used
where extra rigidity is needed.

The angle should be between 4+—2in. in width
for all but the exceptionally large or small chassis,
and the aluminium used for the chassis should be
20s.w.g. up to about 24 x 3in., 18s.w.g. up to about
9 x 7in. and 16s.w.g. for sizes larger than this.

The most generally used chassis is the " single
sheet ” type. and Figs. 2a 2b show two alternative
ways to produce the same size chassis. Fig. 2a is
probably the more ditlicult but more effective of
the two methods. As well as bending to form the

sides it is also necessary to add the four “lips "
marked A, B, C and D.
When the chassis is finally formed. these lips

must be on the inside of the two shorter side pieces
and should be drilled through and bolted or
riveted to make the chassis a rigid structure. In
Fig. 2b these lips are not used, but separate pieces
of angle or other strengthening fixtures take their
place to give almost equal rigidity.

Bending
The actual method of bending the metal will
depend on the facilities availuble to the construc-

Fig. I: An underside view of a chassis
assembled from flat aluminium plates
bolted to aluminium angle. This form
of chassis construction involves no
bending of metal at all.
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Bend along dotted lines
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Fig. 2a: With this single-piece chassis all holes are drilled
AFTER bending is completed, and the line of bend of lips is
set back from main bend—see text.

tor. For those that can afford it, special sheet metal
folding machines are available and are a good
investment. Those for amateur use range in price
from about £6 10s. to £12.

For the average constructor. a good vice may be
used as a bending tool. Smooth faced jaws should
be used to avoid marking the aluminium unduly
when bending it.

First cut the aluminium sheet to size and score
with a scribing tool along the proposed lines of
bend, on the underside of the sheet. The lines
should not be scribed too deeply, or it may be
found that when the bending is nearly completed
fatigue fractures will occur along them.

If, say, the vice is of the 4in. type the bending
procedure for Fig. 2a will be as follows: insert
lip A into the vice and ensure that the bending line
is flush with the top of the vice jaws along the
whole of its length, and tighten the jaws.

Note that this bending line falls behind the
bending line for the short side piece bv the thick-
ness of the basic material.

Apply pressure and bend the metal over, making
sure that the scribed line is on the underside, other-
wise the lip will tear away or fracture along the
line. A soft mallet can be used to help the bending
operation along.

A fina] sharp corner is obtained by placing a
piece of scrap aluminium over the bend area and
hammering down on it until the desired result is
obtained. Repeat the operation with the remaining
three lips.

Next, bend the Sin. sides, and finally the 10in.

Fig. 4: Two types of hole-cutting tools
for chassis work. Holes of several

Fig. 2b: With this form of construction, “libs” are re
placed by aluminium angle. After bending, tite sides of
the chassis are secured with the angle pieces.

Drili trough here

Fig. 3: Asimple device for exterrding the effective length.of
vice jaws.

sides. When the side to be bent is longer titan the
vice jaws it should be bent in a number of stages,
starting with a small angle of bend at the left and
then working along the length of the side until the
same angle of bend is, obtained throughout,,
returning to the left again with a greater angle of..
bend, repeating the procedure until the final sharp
angle is obtained. .

The effective length of the vice jaws can be
extended with the simple gadget shown in- Fig. 3..
Made from two lengths of angle iron or steel and
held parallel by bolts passing through the two .
guide holes, the gadget can be made even more
useful by filing the top faces fiush with each other
and case hardening the whole assembly.

The device can then be used when sawifg or
filing a straight edge along aluminium, etc., as well
as for marking out and bending.

inches in diameter down to holes less

than one inch in diameter can be cut

easily in aluminium sheet with both
tools.

..... Cutting tool
B...... Cutting edge
C.. ..Pilot drill

...Body slotted to allow moventent of ‘A

o

T

A..Carrier
B....Cutting tool
C.....Pilot drill or pint
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Holes in Sheet Aluminium

A number of manufacturers produce punches
that cut holes of fixed size, ranging from about
3in. to 24in. diameter and ranging in price from
a few shillings to a couple of pounds each, Usually
of the *‘screw down ™ type, with a punch in two
parts drawn together by a bolt, a pilot hole must
be drilled through the aluminium before the
punches can be used.

At least one manufacturer produces a double-
ended punch so that one gets, in effect, two punches
for the price of one. Punches are available for
cutting square as well as round holes.

The advantages of these punches are the ease
with which holes can be cut with them and the
fact that almost no “ cleaning up ” is needed with
a file afterwards. The major disadvantage is their
cost.

Another tool that is available for cutting round
holes is shown in Fig. 4. Consisting of a central
drill and a bar set at right angles to it, with an
adjustable cutting bit on the bar, the device enables

14'steel plate.
harden after

drilling and
cutting

Fig. 5 (left): A simple method of cutting rectangular holes.

Fig. & (right)t A case-hardened template for cuttiné 1§in. valve base holes.

holes ranging in diameter from less than an inch
to several inches to be cut with a single tool.

Some of these adjustable cutters are provided
with a bar extending on both sides of the drill and
have a bit on each extension, resulting in a
smoother cutting operation (Fig. 4). Both types
are available from most radio and tool sjores.

With these tools the holes need to be cleaned up
with a file after cutting, but they are an excellent
investment and are the only tools that will cut
large diameter holes reasonably well.

When drilling holes in aluminium the drill will
tend to wander and unless care is taken the final hole
will be off-centre. It is therefore advisable to start
off with a small pilot drilling to reduce this wander
as much as possible, and to cut the hole in a series
of progressively larger drillihgs rather than in one
single operation. For a similar reason, power drills
must not be used unless they are mounted in a
stand.

When cutting holes for valve bases, etc., and
punches are not to hand, a carpenter’s bit makes
an excellent alternative. This tool, like the adjust-
able hole cutter, is best used mounted in a carpen-
ter’s brace.

base sgcurlng bolts

February, 1965

When cutting rectangular holés in sheet metal
the method that most text books recommend is
shown in Fig. 5. The size of the required hole is
carefully marked out with a scribing tool and a
second set of scribé lines are drawn -about gin.
inside of the first set.

A }in. drill is then used to drill a complete series
of holes along the entire length of the inner lines
until the entire strip is cut away and the centre
section can be pushed cut. The jagged edges of the
hole are then carefully filed down to the outer set
of scribe lines and the hole is finished off. Note
that if a 4 x 4in. hole is cut by this method a total
of 128 small holes must be drilled!

A better method is to first drill a }in. hole in
each corner after marking out the outer scribe
lines, and then simply cut out the hole using a fret
saw with a metal cutting blade, or a *“ Keyhole ™
or pad saw. The whole centre section can then be
removed within a couplé of minutes!"

The metal cutting blades can be purchased very
cheaply from most tool shops and are surprisingly
strong in spite of the fact that
they are less than gyin. deep.
They could, in.fact, be used to
cut a hole only $in. square if
required!

The least expensxve method of
all for cutting large round holes
is to make up a template in about
$in. sheet steel which is then case
hardened. In use the template is
bolted down to the chassis and
the hole cut out with the fret saw.
Fig. 6 shows such a template;
= holees hm:'gg for cutting 14in: valve base

Manufacturers of valve bases
do not seem’to have ‘standardised
the radius from the centre hole
of the base securing bolts, so pro-
vision has been made for three
sets of bolts at different radii. A
slot could also be used here

Printed Circult Techniques

Printed circuit boards consist of a sheet of

copper foil bonded to a sheet of Paxolin or similar
insulating base, surplus foil being removed by etch-
ing. Un-etched boards are available from- the
larger radio stores, but are fairly expensive.
" The experimentally minded constructor can make
his own boards by Bonding a sheet of copper foil
to a suitable base, using a waterproof adhesive
such as Durofix, Araldite, etc.

The base should preferably be Paxolin or a simi-
lar type of insulation, but less expensive materials,
such as 3-ply wood, can be used, providing steps
are taken to ensure that they are made non-porous.
This can be dene with plywood by first thoroughly
drying it in an oven at a fairly low temperature
ovei a long period of time and then soaking the
assembly in a good quality varnish. The base must
have very good insulating properties.

An alternative to copper foil is aluminium foil
with an electro-plated copper deposit on it. The
plating can be carried out with a mihimum of
facilities. Bond a sheet of aluminium cooking foil
to the base, and, after it has throughly dried, clean
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM | ié ”
CHASS8I AT £13.13.0 (Carriage Paid) BEAL]ST]C
‘SEVEN’
7 ‘Transistor Superhet. 350

haasin aige 15 1 61 x 5fin. bigh. New manufacture. Dial 14} x {in. in
2 colours, predominantly gnld 200-250v. A.C. ounly.

l'lrk-up Ext. Apesker. Ae.. E., and Dipale #ockete. Five push buttone—
OFF L.W.. M.W., F.M. and Gr‘m Al ned and tésted. 0.P. Transformer.
Tone contfbl lOMlDﬂO M-, 200-550 M.; 58-98 Mc/e. Valves EZ80 rect.;
ECHsl, EFs), EABCSO, ELS4, ECCBS.

10 x 8in. ELLIPTICAL BPEAKER 25/- purchasers of this chassis.
TERMS: (Chasats) $3.10.0 dows and 5§ monthly d&ymenu of £2,4.0. Cheap

)a for V.H.F., 18/8. Feeder 84, per
x DESIGN, ~°10 % w. (9-15 Moja); Mw.

TIVE L. W 1000.1800
190.478 M.; V.H.F. 87.100 Mc/n.; Gram ponluo‘n. Otherwise similar to
sbove chassls. Frice #15.15.0 (carr. paid).

TERMS: £3.10.0 down and
& monthly payments of £2.4.0. Clreuit dlagramn 2/6.

Milliwatt output, 4.inch speaker.
All components mounted on a
single printed arewit  board
size 5} x 5}tn. in one complete
assembly. Plastic cabinet, with
carrying handle, size 7 x 10 x
3tin. External Bocket for car
aerial. Ferrite rod aerial,
Price for the complete parcel

PPY Battery 3/9. Data and instruc-

includiug Tranelstors, Cabinet,
#peaker,’ ete.. and full Con- tions separately 2/8. Fefunded if
struction Data: £5 1 9 6 you purchase the parcel.

P. & P. /8. . . Any parts supplied separstely.

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANCE

ﬂn x 2§in. 1{in. over transformers. Output for
3-ohm speaker. BSuitable for microphone, record player, guitar and
intercom. 9 volt battery required. Frequency range 100 cpe. to 25 Kepe.
Puah-pull output class B. Instruction sheet provided. Fully wired ready
for ure. Two types. 200 mw. 20/8; 1 watt. d1f.. P. & P. 2/A.

PRINTED cmcurr

PUSH-PULL 0.P.
AMPLIFIER  £5.5.0

{6/- Carr)*
Brand new 200-240 A.C. maine
Bass, treble and vol. controle
with valves EZ80. E0083 and
2-EL84’s glving full 8 w. Chassin
12 x 8} x 3§in. With o.p. trans.
for 2-3 ohm spesker. Front pauel
may be and used ss “fiying panel.”

LAFAYETTE BRAND TAPE

o !!Avstél.‘l GUARANTEED AT RECORD LOW PRICES
7in. ftand. play. 1,200t
7in. Lonz play, 1,800#t.
5in. Double play, 1,200ft.
54in. Bouble play. 1 80010..
7in. Doubje plar,
3in. Triple piay, 450“ (Pltln "white
4in. Triple play, 800ft. (Piain white bcxn)
Sln. 'l'ﬂple play. 1,800ft. (Plain white boxe,
54in, rlo plly. ‘1 400ft. (Plain white boxea

to chasel

7in. Triple play, 3,800ft. (Unboxed) cceeuvneacannae
ACETATE !ASE MESSAGE TAPES
5in. Stand. play, 800ft. .. 3in. Btand. piay, 130ft....., 319
Tin, 8tand., pllv 1,2001¢. 3in. Lon pll{‘. 2051t. . 5/8
5in. Long piay. 90nft. 3in. Double play, 300tt. '8/3
Stin. Long pla», 1, 200f 3in. Triple play, 450tt. ..., 15/8
7in. Long play. 1,500Mt4.. . 16/6

Postalte 1/» per reel (4 or more post tree)

SELF-POWERED VHF TUNER
CHABSIS. Cov:ring 8805 Mc/a. Mullard
germelbﬂlty tuner. Dims. 8 x 8 x
. high, Vaives ECC85 and 2-EFA9's
plus 2 diodes with EZ80 recuﬂer. Mains
trapsformer. Fuylly wired and tested
ONLY £8.17.6 (carr. paid). Room dipole
18/8, Feeder 84. per yard.

6-TRANSISTOR '
PORTABLE — Fully Built

The "BCALA™ for only £7.10.8 carr.
paid. 8} ¥ 2 x B}in. high. Choice of
colours,  Rexine. M. W. and L.W.
Férrite aerlal Battery 3/9 extra. Printed
circuit. Nicely styled. A professional
job 3iin? speaker. Fylly tunable M.W.
and L.W. Buperhet cironit.

BATTERY ELIMINATOR
For 4 Low €onsymption Valvéa (06 range) 90v. 15mA and 1.4v, 126mA
42/8 (4/-). 200-250v. A.C.  Also for 200mA. l.4v. and #0v. 15mA at
same pHoe. Two separate unita to replace existing batteries. 4 5 24 x 2}in.
and 3 x 2§ x lie.
ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATOH. Delivery by return.
Terms available on lum& over 85, Seud 6d. (stamps will do) for 20 page
1llustrated estalogue. C.0.D. 2/8 extra,
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS
Reagret overteas orders cannot be executed.

GLADSTONE RADIO

NOTE NEW ADDRESBi— (CLOSED
66 ELMS ROAD, ALDERSHOT, Hants. WeD»

(2 mins, fram Btation and Buses). Aldershot 2224p

4 ta 5 WATT HIGH GAIN AMPLIFIER
Only £5.15.0. (P. & P. 5/-). Buitable for record plarer, radio, tape after
equalisation.Daouble wound maina transformer. Fully built. For A.C. maina
of 200/250 v. 14 d.b. neg. feedback. Unutrols are volume ,on/off), treble
and bass. Contact cooled metal rectifier (bridge); ECC 83 and EL 84
valves. Output for 5 ohm speaker. Chassis size 61 x 6in. (including spindle)
otverall height,:including walves. 53in. High and low input by Fhono

socicets.

E.M.!. 4-8PEED PLAYER & P.U. (separate)

E;m; n];et:/lecumubl@ 200-250v. motor. Turnover head. Our price 50/6
)

EWATT AMPLIFIER—SPECIAL OFFER TO
CLEAR STOCKS

Our price ONLY 89/8 (post 5/-); a few only: valvea EFsl and ECL82
with metal rectifier: # x 4 x 1{in. high (5in. over ECL&2). Mains trans.
and o.p. with vél. and tone controls; on-off: co-ax. input.

GRAMOPHONE AMPLIFIERS AND PLAYERS
14 watt type. With 6 x 4in. apeaker. Bafflz 13} x 7§in. 200.240v. A.C,
ECLA2 and Rectifier. Tone and Volume On/Off switoch. Two knoba. Ready
to play. 48/8, post 5/-.

4 watt type. Valves UY85, UF80 and ULS4. 200-240v. A.C. Covered
baflle 13} x 7§in. (6in. speaker), 3 front controls; bass, treble, on-oft/vol.
80/-, post 5/-. Double wound mains transformer,

Cahinet to it efther type with plain motor board £3 carr, pd. Complets
record plaver in beautifully styled cabinet, fully bullt (NOT A KIT),
£210.17.6, with 17A14 4.speed autochanger or with Garrard Autoslim
4-speed autochanger, £11. E

Single Plaser in Cab. 133%13x5}in. B.8.R. Monarch 4-apeed deck, £8.17.6.

ADVANCE INFORMATION ON 30 WATT
TRANSISTORISED AMPLIFIER

Chganir gize 7 x 7 x 4ln.  I[nput for 5060-ochm (50mV for full output) and
B00K (5mV for ful) output). 14 d.b. neg. feedback. ¢'ontrole are volume
(on/off), hass, treble. Transistorsa 2 x NKT 401, I x 452, 2 x 262, 1 x 264,
Fitted with carryving handle. Input standard Jack sockets, Output and
supply on terminal block. Black matt finish. Price £18.15.0 (P. & P. 6/).

Write for details

TAPE RECORDER AMPLIFIER
Fully built. Froot pane 12} x 3in. Chaseis size 10}x5x4in. Valves EFA&f,
EC(83 and 2.ELR4's. Coptrols (1) MIC. Vol. (2) Tuner/P.U. Vol. (3) Play
back or monitar. (4) Tone. 2 jack sockete for Tuner/P.U. and MIC-switch
for superimpose. Beparate power pack containing transformer and rectifier,
For Coilaro studio deck only. Price £8.14.0 (6/- P, & P.).

4-8PEED AUTOGHANGERS

£5.10.8
£6.10.0

13 x 8in. LOUDSPEAKERS 49/6 post a/0).

Three ohm. Ceramic magnet of latest type. BRAND NEW.

CM21. CRYSTAL MICROPHONE

With 4.5 mm. jack plug, 12/8 (Post 1/6).

HEATER TRANSFORMER
Mains fnput giving A.2¢. 2 amp. Size 2 x 2 x lin, +2}n. over winding)
5/6 ea. Lees 10% for 12, or 20% for 50. P. & P. 2/- for 1 to 6, post free
more than eix.
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Make Your Ability

UNLIMITED OPPORTUNITIES exist today for “getting
. . . but only for the fully trained man. Let ICS’s tuition
develop yaur talents and help you to success.

STUDY IS EASY with ICS guidance. The courses are
thorough. Printed manuals, fully illustrated, make study simple
and progress sure.

YOUR ROAD TO SUCCESS can start from here—today.

Complete this coupon and post it to us, for full particulars of the
course which interests you. MODERATE FEES INCLUDE ALL
BOOKS.

Take the right course now. ..

HORTICULTURE

Home Gardemng

rark Gardening

Market tiardening
MANAGEMENT
Business Management
Hotel Management
Indnstrial Management
Office Management
Personnel Managemgnt
Public Relatians (IPR)
Works Management
Work 8tudy
Foremanship
MECHANICAL & MOTOR ENG’NG
Enginecring Mathe.
Diesel Engines, Welding
Industrial Instrumentation
Workshop Practice
Refrigeration

Motor Mechanica, ete,

ADVERTISING & ART
Copyvwriting

Layout & Typography
Commercial Illustrating
Oft & Water Colour
BUILDING & CIVIL ENG'N@
Architecture, Bricklaging
Bailding Construction
Builders’ Draughtaman
Builders’ Quantities
Interlor Decaration
Quantity Hurveying
Heating & Ventilation
Carnentry & Jainery
COMMERCE
Book-keening
Accountancy & Costing
Bausiness Training

Office Training
Purchasing, Btorckesplng

Becretaryship
Bhorthand & Typing POLICE

iputer Programming Entrance Examination
Bmall Business Owners Police Promotion
DRAUGHTSMANSHIP PHOTOGRAPHY
Architectural Mechanical Practical Photagraphy

Qffice Practios RADIO, TV & ELECTRICAL
Servlcing & Engin

neering
Radio Construction (with Kits)
P.M.G. Certificates
Telecommunications
Electricians”
Klectrical Contractors
SELLING
Corapany Reps.
saleg Management
Marketing
WRITING FOR PROFIT
Television Scriptwriting
Short-story Writing
Free-lance Journalism

Computer (Edue. 8ubj)
Electronic Technicians

Industrial Electronics

FARMING

Arahle & Livestock

Pig & Poultry Keeping

Farm Mapagement & Accounts
GENERAL EDUCATION

G.C.E. subjects at Ordinary &
Advanced Lewel

Gond English

Foung Languages
INTENSIVE COACHING for all principal examinations
—G.C.E., Secretaryship, Accountancy, Engineering,
Work Study, Management, Radio, Architecture and
Surveying. Special course for G.C.E. French Oral Test.

Member of the Assoéiution of British Correspondence Colleges

St toatyy 1e 1 CS way/
-

] INTERNATIONAL C(%RRESII;SNDENCE SCHOOLS
ept.
I Intertext House, Parkgate Rd., London, S.W.II

' Send FREE book on.....

NAME. e criirietetentetinttiieeeniisaieiiiieeieessetiusssssietsantsssassinsssens
|

] Address

l Occupatian ..
]

INTERRATIONAL CORRESPONDENCE SCHOOLS

I
o
w

-

February, 1965

RETURN-OF-POST
ON CASH OR C.O.D. ORDERS

@ SPECIAL OFFER!! STEREO CARTRIDGES
RONETTE 103 Stereo/Mono Cartridge. Complete with fixing
bracket and styli. List 59/4. OUR PRICE 23/6. Post Free.

@ ILLUSTRATED LISTS

Illustrated lMists are available on LOUDSPEAKERS, TAPE
DECKS, TEST GEAR. GRAMOPHONE EQUIPMENT. AMPLI-
FIERS. Any will be sent free upon request.

@ AMPLIFIER KITS

We have full stocks of all components for the Mullard 510.
Mullard 3-3, Mullard 2 and 3 Valve Pre-amp. Mullard Stereo.
Mullard Mixer. Fully detailed list on any of these sent upon
request.

Instruction Manual: All Mullard Audio Circuits in *‘Circults
or Audio Amplifiers’, 8/5. Post Free,

@ LATEST TEST METERS

Hire Purchase
Mthly/Pmts,
12 ot £1.1

Cash Price Deposit
£4.16.0
£4. 8.0

AVO Model 8 Mark 111 £24. 0.0
AVO Model 7 Mark 11 £22. 5.0
AVO \lulnmmor Mark 4
TMK. TP ..
T.M.K. TP3S oo
T.M.K., Model 500 .. £9.17.6  £1.17.6

TAYLOR MODEL 127A .. £10.10.0 £2, 2.0 12 ot 15/8
Full detalis of any of the above supplied (ree on request.

@ TAPE RECORDING EQUIPMENT
TAPE DECKS re Purchase
ALL CARRIA FREE Cash Price Depozll Mthly/Pmts.
COLLARO  STUDIO. latest
model, two track. Bradmatic
Hceads ..

£10.19.8 £2.3.6 120t 16/4

MAR l'l\ T APLE'A \ll’LlI-lth KITS
Tape Ampliflers
For Collaro 8311-V 2-Track £11.11.0. 8311-4-V 4Track £12.12.0.
Tape Pre-Amplifiers
For Collaro 8319-CP 2-Track £8.8.0. 8319-CP 4-Track £0.9.0.
Assembly for mounting 8319 Pre-Amp under Collaro Deck 31/6.
Cases with speaker. For Collaro Deck and 8311 Amp. £5.5.0.
H.P. TER MS available on decks, amp. and cases. Ask for quote.

MULLARD TAPE AND PRE-AMPLIFIER KIT
We stock complete kits and all separate components for the
Mullard Tape Pre-Amplifier. Fully detailed llst available.

GRAMOPHONE EQUIPMENT
ALL LATEST MODELS
ALL POST F

Hire Purchase
Cash Price Deposit Mthly/Pmts.
I~CORD CHANGERS
GARRARD AUTOSLIM
(Mono PU fixed head) .. £6.10.0 £1.5.0 6of £1
GARRARD AUTOSLIM
£11. 8.0 £2. 6.0 120of 16/11

De-Luxe ATé (Mono PU) ..
GARRARD AUTOSLIM

.. £12. 5.4 £2. 9.4 120f 18/-
£1.10.6 6of £1.4.0

ATé6 (Stereo/Mono PU)
GARRARD AUTOSLIM
{(Mono PU plug in head) .. £7.19.6
GARRARD AT5 LM (3000 L M)
Low mass pick-up arm (8TA

Stereo/Mono PU) .. .. £12.15.0 £2.15.0 12of 18/4
GARRARD A.T.5.
{Moco PU plug in head) . £10. 8.2 £2. 4.2 120f

15/4
e £68.19.6 £1.14.8 60of £1. 0.0

< UALS
(TC8S Stereo/LP/78) . £7.19.6  £1.19.6 6of £1. 2.6
See our Gramophone List. for details of Singlé Record Players
and Transcription Unit:

@ HI-FI LOUDSPEAKERS

GOODMANS: Axiette 8in.. £5.5.7; Axiom 10in., £6.5.11: 12in.
Axiom 201, £10.17.4; 12in. Axiom' 301, £1546. 12in. Audiom
51 Bass, £9.2.8: 15in. Audiom 61 Bass, £14.7.8; Trebax Tweeter,
58.10.2, XO. Crossover unit, £2-0 11.

WHI LE l l' £7.7.00 HF1012 10in., #£4. 12.0.
IlFSlb 8111 £6. 0: 8in., £5 19 8: 110 Tweeler, £4.12.0; 1359
Tweeter, £1.12.3: (\3000 Crossover Unit, £1.13.3; (X1500
Crossover unit, £2.2.0. H.P. Terms avallable on all speakers.

@ STEREO COMPONENTS

Morganite ganged potentiometers as specified for the Mullard

circuits. s Log/Anti-Log, 500k, 1 meg., 2 meg. % Log/Log. 50k.
. 1 meg., 2 meg. % Lin/Lin 250k, 1 meg., 2 meg. All 10/6 each.

Postage extra.

@ JASON F.M. TUNERS
We stock all parts needed for the construction of these excellent
tuners. All parts can be supplied separately but we can offer
attractive reductions in price if all items are purchased at same
time as follows:
FMT2 (less power), £8.5.0.: FMT2 (with power), £10.2.6.
FMT3 (Jess power). £8.19.6.; F MT3 (with power), £11.17.6.
FMTI, £6.12.8.
Hire Purchase Terms available. Ask for Iist.

MAINS & OUTPUT TRANSFORMERS
FILSON AND PARMEKO TYPES for many popular circuits
stocked. Send for list.

WATTS RADIO (5') LTD
54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone Weybridge 47536

Please note: Postal business only from this address.
Callers welcome by appointment.

B.S.R. U ;I; (TC8 Mono PU)
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the surface lightly with a piece of fine emery paper,
removing all traces of oil and oxidization.

Mix a solution of 20z. copper sulphate to a pint
of water in a shallow dish of glass. plastic or china.
Place the board in the solution. face upwards. and
connect a lead by crocodile clip between the foil
and the negative terminal of a low voltage battery
(less than 6V). Connect the positive terminal to a
loop of heavy copper wire suspended over the sur-
face of the foil but not in contact with it, the loop
to be submerged in the solution.

As soon as the final connection is made. bubbles
will rise from the copper, indicating that electro-
lysis is taking place. After 5 or 10 minutes the foil
should be covered with a fine coating of copper
and can be removed from the solution and washed
under a tap.

The plating should not rub off under normal
finger pressure. If it does it will be because either
the surface was not cleaned fully at the beginning
of the operation or too high a voltage has been
used, resulting in excessive current flow and soft
plating. After plating, the board is left to dry at
room temperature and it is then ready for use.

The printed circuit board. home-made or pur-
chased. is now ready to be prepared for the etching
process. When the layout of the board has been
decided, it should be carefully marked out with
the pattern and the position of the holes for the
components determined. A drill, about g3in. dia-
meter, is then used to drill gently through the board
from the copper side.

The area of the board nor to be eaten away in
the etching process is now painted over with an
acid resistant paint, such as Valspar, or with nail
varnish, which is very quick drying. Make surc
that the paint covers the copper exposed by the
hole-drilling process.

A solution of about 3oz. ferric chloride to one
pint of water, is now made up or purchased from
the chemist, and placed in a shallow dish and the
painted board gently immersed in the liquid, face
upwards. The untreated metal will slowly dissolve,
helped along by rocking of the dish.

When the entire untreated surface is seen to be
caten away the board is removed and washed
under the tap to remove all traces of the solution.
Finally. the paint is removed with a suitable spirit
or paint remover and the board is ready for use.

The above etching process may take as long as
an hour or so, depending on the strength of the
solution, which must not be allowed to come into
contact with the eyes or clothes.

When soldering the boards. the iron must not be
held against the copper fail for too long, or the foil
might become detached from the base.

When the circuit has been finally built up and
tested it is often a good plan to dip the entire
assembly in a good quality insulating paint or
shellac, to protect the circuit from dampness and
dust damage.

Encapsulation

A method of construction often used on military
equipment is to loosly assemble a circuit in three
dimensions using the connecting wires to support
it, and then encapsulate the entire assembly in an

PRACTICAL WIRELESS 951

epoxy resin. so that the finished product is a solid
block of resin enclosing the circuit.

Such a circuit is incredibly strong, very compact,
can be submerged in water with no ill effect, and
is impervious to most acids. The only snag is that
servicing is difficult!

If a piece of gear of this type does break down.'it
is necessary to chip away the resin until the faulty
component is exposed, cut it away and replace it
with a good part and then re-encapsulate the unit.

The procedure for making home-built units of
this kind is as follows. Decide on the dimensional
layout. wire the unit up and test it. If valvés are
used. they must be mounted external to the block,
with the top of their valve holders flush with the
top of the resin. Transistors may be fully sub-
merged. Coat the whole assembly with varnish:
this will facilitate salvaging of components during
repairs.

Prepare a mould of tin, cardboard, or similar
material to accommodate the wired-up unit. with a
little space to spare all round. and line the inner
surfiace with Vaseline. to stop the resin sticking to
the mould.

Prepare the resin as per manufacturer’s instruc-
tions. (Bondaglass “ Clear Casting Resin ™, costing
10s. 6d. for 10 oz., is recommended, available from
Bondaglass Ltd., of 53-55 South End, Croydon,
Surrey), and pour into the mould to a depth of
between  and %in., and allow to set.

When this layer has dried, lower the painted cir-
cuit on to it, keeping it central in the mould. The
paint should still be wet. Pour in mare resin. until
the circuit is covered. and warm slightly to remove
any air bubbles. The resin is trauslucent and these
will be visible. Place the unit aside to dry. This
should take no more than 12 hours. Finally,
remove the block from the mould and check that
the circuit is still functioning correctly.

The main snag with this type of encapsulation
is the expense. An alternative is to use Plasticine
in place of resin as the encapsulating medium. The
loss in strength can be made up by leaving the
block in its mould. Such a technique retains the
advantages of compactness. acid resistance, water
proofing and ability to withstand hard knocks,
without ths disadvantage of being very difficult to
service.

An alternative method of construction to the
printed circuit that has many of its advantages may
be used in conjuction with the Plasticine encapsula-
tion technique, the resulting assembly being very
cheap to make. Instead of using a piece of printed
circuit to hold the components in place, a piece 9f
Paxolin or similar material is used. .

Hales are drilled to take the components in the
normal way. and the components are pushed
through the holes from ane side of the board and.
ordinary connecting wires used to wire them up o
the other side. :

The components are thus held firmly in one
plane. but are still subject to movement in the
vertical. By now encapsulating in Plasticine, all
movement of the components under natural forces
is finally arrested and the unit is complete.

Part Two Next Month
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onthe

MONTHLY NEWS FOR DX

Short Waves

LISTENERS

All times are in G.M.T.

All frequences are in kc/s.

The Broadcast Bands—by John Guttridge

ONDITIONS in the short wavebands are now
C at their lowest ebb, with even the 11Mc/s band

offering very limited openings after about 2100.
Things should start improving, though, as winter
recedes.

Station observations come from three listeners
this month. Firstly up in the Shetlands reports
good reception of Radio Peking's transmission 1o
Australia from 0800—1030 on 9.457.

In Elgin, Paul Harris has been huaving some
success with the 2100—2150 transmission of Radio
Nederland on 6.085/9.590. He has also observed
Radio South Africa in the evenings on 9,525/7,270.
The former frequency, he says, is good with close
down at 2113,

E. H. Conduit of Wolverhampton sends the
schedule of English transmissions from Radio
Berlin Internutional (the East German state radio)
to Eyrope. These are on the air from 1700—1800
on 6,080/6,115/7.132/7,300/9.730. At 2015—2045
these same frequencies are used with the addition
of 1,510 medium wave. The last transmission of
the evening is at 2200—2230 on 6,080/6,115/7,300
and 1,430 medium wave.

He also sends the schedule of United Nations
transmissions to Europe. These are aired over
Voice of America transmitters from 1800—1900 on
Fridays and consist of ten minute programmes in
Arabic, English, French, German, Greek and
Turkish. Between 1800—1830 the programme 1is
_carried on 21.485 (Bethany), 15.250/17.800 (Green-
ville) and 9,710 (Tangier). From 1830—1900 fre-
quencies used are 15.315 (Bethany), 15,150/11,780
(Bound Brook). 9.610 (Tangier).

African stations have been giving the best
evening reception on 19 metres, Voice of America,
Monrovia, being audible until after 2200 with
English programmes. A surprise station in this
band was Trans World Radio, Bonaire, (Nether-
lands Antilles) which was heard testing. with a
weak signal and asking for reports at 1915 on
15,300.

One of the few signals to reach readability 3 in
the 25 metre band in the late evening was Radio
Abidjan, 1Ivory Coast. This was heard in London in
French with Music on 11.820 at 2245.

If youn haven’t logged a Venezuelan yet try 4.970.
If c.w. interference is not too bad you should be
able to hear Radio Rumbos. ldentification is given
at 2230. The address for reports. which are verified,
is Apt. 2618. Caracas. Venezuela.

The Kuwuit Broadcasting Scrvice. P.O. Box 397,
Kuwait. currently uses two short wave outlets.
These are a 50kW transmittcr on 9,520 and a 10kW

transmitter on 4,967-5. An English programme is
carried on the latter frequency from 1700—1900.
An attractive QSL-folder is sent for correct reports
by this station.

Extensive changes have been made by Radio
Moscow in its European English winter schedule
valid until June 4th, the only unchanged trans-
mission being that from 1200—1230. Details
of the other transmissions are 0700—0730 on
9,590/7,280/7.240/5,980; 1900—1930 on 7,330/
7.280/6.100/5.980/1.320. 2000—2030 on 7,330/
7.280/6.100/6.200/1,380; 2100—2200 on 7,330/
7,280/7,260/6.050/1,490; 2200—2230 as 2100 plus
5.960/1,380/1.320.

Radio Japan. Tokyo, Japan, now uses 7,195 in
its  1500—1630. 1645—1845 and 1900—2000
transmissions to South Asia, the Middle East, and
Africa respectively. The other frequency used is
9.525 with the addition of 9.705 for the 1500
transmission.  General service  transmissions
between 1200 and 1930 (the first half of each hour)
are now on three 31 metre band outlets 9,505/
9,605/9,740.

Full verification details are given on the QSL
issued by Radio Voice of the Gospel, ETLF, P.O.
Box 654. Addis Ababa, Ethiopia. Unfortunately it
neglected to send a programme shedule. This
station transmits 12—13 hours of shortwave broad-
casts in 13 languages every day over two 100kW
transmitters.

The date is the only verification detail included
by all India Radio, Post Box 500, New Delhi,
India, on its otherwise colourful QSL Card.
Several changes have been made in this station’s
winter schedule valid until March 6. The English
transmission to Australia from 1000—1100 is now
on 11.710/15.165 with 9.655/13,700/15,105/17.855
being used at the same time to Asia. The East
African English transmission from 1840—1930 is
now on 7,180/9.680/11,815/11.940. Although the
frequencies—6,130/7.235/9.915—of the European
English transmission at 1945—2045 remain un-
changed. the relay to West Africa at the same time
is now on 7,125/9.690/11,740.

Transmissions to the Caribbean and South

America in Portugese from 2331—2400 and
Spanish from 0000—0045 from the Canadian
Broadcasting Corporation, P.O. Box 6000.

Montreal. Canada, are now going out on 11.760/
9,625/5.990. This winter this station not scheduled
to use a frequency lower than 9.630 to Europe.
although it used the 49 metre band last vear. Full
verification 1s given by this station to correct
reports.
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Monthly programme schedules are not to be
distributed by Radio Nederland, P.O. Box 222,
Hilversum, Holland. in future. Instead schedules
will be issued four times a year to coincide with
the changes of season and frequencics. During
January and February programmes remain basi-
cally unchanged with Dx Juke Box on Thursdays.
Frequencies are as Decémber.

The winter schedule of the Voice of America
givés the following frequency usage for English to
Europe: 3.980 03000730, 1400—2345: 5.995 0300

WIRELESS 953

—0730. 1630—2245; 6,040 0500—0730; 6,080 0300
—0730:7.200 0300—0730; 7.205 1500—1800, 1830
—2245:9.545 0500—0730; 9,670 1915—2215; 9,740
0500—0730.  1830—2245: 11,790  0500—0730.
11.825 1900—2215: 15,205 1400—2215; 15,290
1400—1630; 17.780 1400—1800. The medium wave
outlet on 1.196 is psed from 0400—0430, 0500—
0730. 1700-—1830. 2200—2345.

Finally. a collective “thank you” to many
readers who have sent along news and reporis.
Sorry we cannot mention you all!

The Amateur Bands—by David Gibson G3|DG

thosé SWLs who sent in reports on the various
bands.
1 -8Mc/s

Top band seems to be rather abandoned by most
reporters and ho one appeared to listen out very
much. 1 had a couple of very hectic one-hour
sessions on November 14-15th in the M.C.C. 18
Mc/s contest. Many G stations were worked and the
best “DX” was GWBGW at Blackwood in
Monmouthshire. A ten-minute listening period.
Sunday, November 29th, between 1800 and 1810,
logged G2PT, G3SYX, G3TLE, G30CA, PAOPN.
GC3ECC, DI3JZ.

Master Darrell Earnshaw (Preston) seems to
have things pretty well organised in that his sister
does a turn at the receiver. They offer the
following log for 1-8: G3IEXU. G3FIF, G3IDMO.
G3SSU. G3IRFN., G3IKE, G3INVN, G3GGS.
G3ITNN. GIKKU. G3WLQ. G3IGEU. G3ISWM,
G3HFD. G3TEN, G3ERY. G3BES, G3IMA,
G3INSW/M. G6ES/M. the stroke M signifying
_that the station is mobile and operating from a

vehicle. Al these stations on phone.

3-5Mc's

This band also seems passed over by most
listeners and only one letter offers any log at all.
T. Cridland. of Canvey Island. uses a Codar CR43
(TRF) with an 18ft length of wire mounted verti-
cally up the side of the house. heard these on
November 14th between 0932—1016: G3PLR.
GIHRD. G3S1. G2WI. GIMY. G2BSA. G3PZX.
November 15th (1220-—1342): G3IPIX. G3IRAO.
GIPOC. GAIGF]., G3IPMC. G3IPET, G2AFR.
G3RBF, G3IMUW, G3ISNI. G3TIZ.

TMc/s

Forty metres also is sadly bypassed by all and
sundry and no one mentioned it this month. It
must bé confessed that a quick listen most eveninegs
would deter all but the very brave. This is a <hame
because after a while odd call signs start to appear
and a little perseverance can produce quite an
interesting log. especiallv earlv mornine.  Ten
minutes on November 29th (1800—1810) logeed

FIRST this month a big *“ Thank you™ to all

LZ2ANB, G3IGIX, YO8KAF. 1 71KBD.
YOSKAI, PAO0LLV. URXAO., UBSKCE and
CR6HALI.
14Mc's

And so to the h.f. bands where 20 and JSm are
firm favourites—not surprising considering the
volume of traffic, particularly on 20. From 1738—

1746 (yes. just eight minutes) W4BV, WIBFA,
W2K XV, W2ILSW, W2AZS, WiIBYX, W4KEFE(,
W2PCJ. [1ZCN. K3JCT. GB2SM. KB8IKB.
K IBBV were heard and these were only the loud
ones.

Immediately after (at 1748) the bandswitch was
set to 21Mc/s. same antenna. 60ft long wire. same
receiver (r.f., f.c.. i.f.. det., o-p.), and guess what I
heard —nothing. absolutely nothing!

J. R. Hunt (London) has an R1155 into a 67ft
long wire. 15ft high. and reports between 0700-—
0905: 9GIDY. W3KFQ. W2LO0Y, WA2KIC,
Z130P, VK6MM, all on 14Mc/s. P. D. Coull
(Littlestone. Kecnt) reports (14Mc/s) VK3V],
VSIMG: at 1600 VESMI.. VESRG: at 1800
OX3MN at 1530 and TG9RJ. W20KM at 1915.
On 2I1Mc/s: O9GIEC, ZBIRM at 1030 and
WIONK at 1410. The gear—a Codar CR66 and
a 60ft long wire.

M. Woollin (Leeds) uses a modified 19 set, an
RF24 unit and a 100ft long wire. This little set-up
raked in KA2RG. VK8KK. VK2JZ on ss.b. at
1540 on 14Mc/s, while on 2iMc/s he really twists
the knife into your poor scribe with ZC4MO,
9QSYL. 9Q5PN. ZSIAB. SUIDL, VS9APT,
9G IDM. and all on a.m.. phone too.

D. Howarth in Bolton., lancs., uses a PCR3
receiver and a 20ft vertical. However, he also
confesses to using a long wire with a 6004} resistor
at the far end. (The wattage is not stated. so don’t
write in and ask!) Fourtcen Mc/s produced
SPSACD. OE6UX. OY7S, OEIHKW, CTILX,
WRRRT. OHIWI, FS5KE. OEIGE, OHS5NQ,
EAINA.

Down in wild and woolly Wales stations are
coming in very well according to M. Carter, who
listens at Colwyn Bay. On 14Mc/s VK2KM
(s.s.b.) and 2iMc/s KV4CX (a.m). W6BMG
(s.5.h.) received on a 19 set Mk. 3 with a Labgear
front end converter. A recentlv purchased H.R.O.
Tunior. also  with a pre-selector, brought in
VKN, WAGZZ (ss.b). ZIIAY (a.m) and
KA7CLH (s.s.b). The twist in the end of this
story is that the antenna is an indoor dipole and
the house is not more than 50ft a.s.l.  Flat-dwellers
proceed to the loft immediately with 33ft of wire!
Incidentally. Michael savs that most Pacific DX
was received between 0730 and 0830 hours before
going to school or 0730 to 1000 hours at weekends.

B~rnard Hu«hes, BRS25901 (Worcester), runs
an Fddvstone R40C and a Codar pre-selector with
a choice of either a4 20m dipole or a 70ft lona wire.
With this set-up his 20m log is: SZHAO.

—continued on page 969
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BOOKS REVIEWED

RAbIO SERVICING (“Teach *Yourself"” Books), by
L. Butterworth.

Published by The English Universities Press Ltd.

= 257 pp. with index, 7}in. x 4lin. Hard cover. Price 10s. 6d.

THE *“ Teach-yourself ” books have come in for
¢

a lot of banter. ** How to be a physicist in six

easy lessons ', chaffs the comedian. But, in

fact. a remarkable amount of useful information is

contained in these 19 chapters, and the student

with some access to practical workshop (or kitchen

= tab]e) facilities would find this book a very inex-
pensive course on the subject.

The emphasis on the practical approach is
evident from the outset. There is no opening gam-
bit' gf long-drawn theory but an immediate attack
on’ d;agrdms soldering and simple measurement,
leading to a second chapter which manages to slip

- a good deal of theory into a practical discussion
of resistancé and resistors. This is the technique
throughout the book: the author demonstrates his
theory by practical exercises, much as the
"lecturer would at technical college. Each chapter
‘has a terminating list of exercises.

. After resistance, series and parallel circuits, a.c.
“is dealt with. in a ‘masterly chapter only a dozen
pages in length yet managing to bring in sine and
square waveforms, frequency, measurement and
even a description of the oscilloscope. Capacitors,

. inductances and transformers follow, with the
“usual protracted electromagnetic theory chopped
down to the necessary minimum.

Chapter 7 deals with rectifiers, and this
leads naturally to power supplies and thence to
-amplifiers, bringing in various valves and their
characteristics and treating transistors as a natural
parallel. Not, as so often. an adjunct to the
busjness of radio servicing. Chapter Ten takes the
- reader straight from the triode amplifier to the
junction transistor a.f. amplifier.

The next chapter, The Output Stage, reverts
‘again to valve operation before leading to the
‘rather spemal field of output transistorised stages.
Here, there is a tendency to gloss over the subject
with a remark: “ 4 number of other arrangements
of ‘output transistors may be encountered,
However, the student who has progressed thus far
with the aid of this book should have little diffi-
‘culty in developing his reading along sound lines.

After a chapter on low frequency amplifiers
there.is a surprising reversion to tuned circuits and
oscillators, and thus to transmission and reception,
r.f. circuits, selectivity, bandpass circuits and an

introduction to alignment entering at this point,
before.a discussion of the superhet receiver itself.
The book is rounded off with a chapter on work-
shop equipment and methods, which is, for a work
of this nature. quite inadequate. The essence of
radio servicing is the alliance of practical testing
with theoretical knowledge. which the remainder of
the book most admirably presents. This final
chapter could have been much more comprehen-
sive.—H.W.H.

GUIDE TO
EDITION
Compiled by the staff of “"Wireless World” magazine.
Published by liiffe Books Ltd.

128 pp. 7iin. x 4in, Price S5s. .

T{YHE greater part of the contents of this
extremely useful reference book appear under
two main sections: Long and Medium-wave

European Stations, and Short-wave Stations of the

World. and these two headings almost describe

the book’s coverage of the subject sufficiently to

make further comment superfluous. To elaborate.
however, each section gives a comprehensive list

BROADCASTING STATIONS—Il4th

of stations in_order of frequency, also listing
country of origin, power in kilowatts and the
wavelength equivalent in metres. In the list of

world s.w. stations. call signs are also given. while
in the European list. channel numbers are quoted.
Each section also provides a separate geographical
list of the stations.

The book contains one other list which gives the
international allocation of call signs by countries.
A short list of the s.w. broadcasting bands
precedes the short-wave section and in this section
also. stations operated by *‘extra-territorial
organisations (e.g. British Forces Network, Voice
of America) are indicated by abbreviations.

There remains one other contents item to be
mentioned, at which can be levelled the only
unfavourable comment the book as a whole
warrants. A map showing the broadcasting regions
of the world in the centre of the book, which
would normally have been of much value and
interest, is rendered indistinct through the use
of poor quality paper. However, as already said
this was the only adverse criticism of the book and
this. when considered against the reasonable price
can amount to no very great .objection. Otherwise
this book must be considered excellent value to the
short-wave listener and the DX-er: cheap enough
to discard for a new one as each revised edition
appears.—P.R.R.

, “PRACTICAL WIRELESS”

INDEX

Indices for *‘Practical Wireless™ Volume 39 (May 1963
to April 1964) are now available from Post Sales,

George Newnes [td.,

Tower House, Southampton

Street, London, W.C.2., price Is. 3d. including postage.
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PART 5—FEEDBACK IN TRANSITOR

CIRCUITS
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\

Understanding
SEMICONDUCTORS .. s woore

CONTINUED FROM PAGE 890 OF THE JANUARY (SSUE

law unless some interference or other, is used
1o distort that oscillation. Non sinusoidal
oscillators exist which produce waveforms that
may be square. saw tooth, staircase etc.; these are
known as relaxation oscillators. One relaxation
oscillator called the ** astable multivibrator ™ or the
“ free running multivibrator ™, a fairly common cir-

! R 1

S C
V volts
. |.||____j_

Fig. 33: A C/R series circuit.

_XNY natural oscillation tends to obey a sine

A
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U Time —»
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Fig. 34: A graph of the voltage “‘growth’’ across a capacitor
in a C/R circuit.

cuit throughout the electronics field, produces an
almost perfect square wave.

An important factor in the design of the free
running and other multivibrators, is that of the
charge and discharge characteristics of a capacitor
in a d.c. circuit.

Fig. 33 shows a scries circuit including a capacitor
C. resistor R. a battery of potential V volts and
a switch S. When the switch is closed an instan-
taneous value of current would flow equal to R/V
Amps. Current flowing in the circuit *charges”
the capacitor, the charge acting in opposition to
the flowing current; the value of charging current
then decreases. the voltage across R will decrcase
so a potential will appear across C.

Taking this series circuit at face value we could
assume three things:
(i) At the first instant there is voltage drop
across the capacitor.

(i) As time passes the capacitor charges hence
causing a voltage drop across itself.

We could assume that finally no current
would flow and hence no voltage drop
across the resistor.

If the growth of potential drop across the
capacitor were drawn on a graph with respect 10
time the result would be as in Fig. 34. This growth
of potential obeys an *‘exponential ” law. The
bottom of the curve appears to be linear.

Suppose the rate of change of voltage across the
capacitor at the beginning of the operation were
sustained until a voltage equal to that of the supply
voltage were reached. The time in which this
operation would take place is known as the time
constant. As the actual rate of change obeys an
exponential law, in the first time constant the
voltage rises by approximately 63:29% of the supply
voltage. If the supply voltage were 100V then after
one time constant 36:8V would appear across R.
After a second time constant 6329 of the 368V
would further be dropped across C. The process is
unending; theoretically current never stops flowing
in the circuit, but in practice after a few time con-
stants have passed any current flowing can be
neglected—depending, of course, on the require-
ments of the circuit.

The time constant of a circuit is the product of
capacitance and resistance. :

E.g. If an 0-1uF capacitor were n series with a
1k} resistor the time constant would be:
01 X 10—* X 1 X 10° seconds
=01 X 10—* seconds
=01 milliseconds (mS).

(1ii)

A capacitor discharging across a resistive load
also loses its voltage exponentially. ‘

The circuit in Fig. 35 is known as a differentia-
ting circuit ”. If a square wave were to be applied

2l
L1}
C

R Output

input signal

Fig. 351 The differentiating circuit.
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across the input the output would be a function of
the combination of capacitive and resistive values.
Suppose the time constant is very short compared
with the time of existence of any one pulse, the
capacitor would be able to charge almost fully to
the applied voltage. Fig. 36a shows the output of
such a circuit.

A square wave applied to the differentiating cir-
cuit with a long time constant compared with the
wave time length would produce an output shown
in Fig. 36b: this is because the capacitor is not
allowed sufficient time to charge fully.

The circuit of a free running multivibrator is
shown in Fig. 37. R1 and Trl are in series as also
are R4 and Tr2. Because these two series circuits
are not quite exactly the same in resistive values
due to tolerances etc., one transistor may conduct
slightly more current than the other. Assume that
Trl conducts a higher value of current than Tr2,
more voltage will be dropped across RI than R4,

(@)

(b)

Fig. 36: (a) The output waveform of a differentiating
circuit with a short time constant. (b) The output waveform
of a differentiating circuit with a long time constant.

then Trl collector will be more positive than Tr2
collector. In the first instant of applying the supply
voltage, the voltage across R1 will also be seen
across R3. The base of Tr2 will be almost the same
potential. as the emittcr, therefore current conduc-
tion through Tr2 will reduce, hence the collector
of Tr2 will rise towards the negative supply
voltage. The base of TR1 also rises towards this
value and Tr2 will continue to conduct even more
current. This action continues until Trl is con-
ducting its maximum value of current (determined
by the value of R1) and Tr2 is cut oftf. The capaci-
tors C1 and C2 begin to charge as soon as current
flows to their plates. therefore the base of Trl
begins to hold a positive going potential and Tr2 a
negative going one. A point is reached where
conduction through Trl and Tr2 is switched due
to the changing base potentials. The switching
between Trl and Tr2 will continue because of the
action of capacitors Cl, R3 and C2, R2. The values
of C1, C2, R2 and R3 are important as their time
constants  dectermine the circuit’s  switching
frequency.

The output of the circuit is taken from any one
of the transistor collectors. If a fairly good square
wave is required the value of the output capacitor,
C, and the resistive value of the load should form
as long a time constant as possible.

PRACTICAL WIRELESS

February, 1965

_'The free running multivibrator is often used as a
signal generator as there are very few components
required and can be built very inexpensively.

Conclusion

Semiconductors have been seén to have a variety
of uses; as a rectifier enabling the conversion of
alternating currents into direct current, as an
amplifier in the form of a transistor, as sinusoidal
and square wave generators, they can be used ds
switches to half-pulse frequencies—these are only
a few of their applications.

Numerous forms of semiconductor devices exist,
the majority of which have not been mentioned in
this series. they include the tunnel diode making
possible the solving of problems at ultra high
speeds. the variable capacity diode which is now
used in frequency modulating circuitry replacing
cumbersome and inefficient components, the four
layer diode and unijunction transistor, each of
which can produce saw tooth generations with as

Qut

(o
Fig. 37: Free-running multivibrator circuit.
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Fig. 38: A typical characteristic curye of a zener diode.
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NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

RADIOS...

BEACKED BY OUR SUPER AFTER SALES SE

ROAMER SEVEN Mkl

5§ WAVEBAND PORTABLE OR CAR RADIO
% Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS

RVICE

Amazing perfermance and specification

@ 9 sta

Covers Medium a,xﬂ L,ong Waves, Trawler Band and two
Push-pull oytput for room ing volume from rioh toned heavy duty ‘'C
ganged tuning condenser. Feprite rod agrial for M & L waves and t
Real leather 1ook case with f,ut. trim and shoulder and hﬁnd strap:
The perfect portable and the ideal car radio. (US

Total cost of parts now only ol
Parts Price List and easy build plans 3/- £5‘ I 9'6

New TRANSONA
FIVE “Home, Light. A.F.N.

Luzx. ail &t good volume™

G.P. Durham

@ 7 stages—S$ transistors and 2

diodes

Fully tunables over Medjum and Long
Waves and Trawler Band. COrpor-
ates Forrite rod aerial. tuning éon-
denser, volume control, new type fine
tone supér dynamic 2#n. speaker etc.

&P
56

Attractive case. Size 6} x 1#in.
with red speaker grills. (Uses 1280 battery avallable my‘whe?a.g ¢
Tagal cost of il P. & P. Parts Price List and easy build
parts now only 42l6 3r6. plans 2!-, i .

TRANSONA SIX

@ 8 stages—6 transistors and 2
diodes

This {s a top performance receiver
covering full Medium Long
Waves and Trawler Band. Hlfh-grade
approx. 3in, spegkar makes lstnn}n
a pleasure. Ferrite rod aer a?.
Many stations listed in one evening
in¢luding Luxémbourg loud and clear.
Attractive case in gr{:’y with red grille.
Size 6} x % x 1}ic. () s6s PP4 battery

Total cost of all P. & P.

avalleble anywhere.
5:"1 now only 59/6 36,
arts Price List and easy build plons 21-.

SUPER SEVEN

@ 9 stages—7 transistors and 2
diodes
Covsrs Meadfum and Long Waves
and Trawler Band. The ldeﬁ] radio for
homs, car, or can be fitted with
carrying strap for outdoor
Completely portable—has bullt-in
Ferrite rod aerial for wonderful
1al circuit incorporating 2 RF Stagés, push-pull output.
11 drive large speaker). Size Tt x 54 x 14n. (Uses 9v

ble anywhete.)
Total cost of al P. & P. Parts Price List and easy
parts now only 3’6 build plans 27
All components used in our receivers may be pur-
chased separately if desired. Parts price lists and
easy build plans supplied free with sets of ports
or available separately at prices stated. '
Oversegs post 10/

reception. Spec
3in speaker (w.
battery. availal

RADIO EXCHANGE CO.

1,HIGH STREET, BEDFORD.

os—
%hért Waves to approx. 15 metres.

es PP7 battery avallable anywhere).

7 transistors and 2 diodes

elestion” speaker. Alrspaced
elescopic aerfal for 8 Waves.
s, Slze 9 x 7

X 4in. approx.

. . . amazed at volume and
performance . . . hasreally come
up to my erpectations.’
S G. Stockton-on-Tees.

@ 8 stages—é transistors
and 2 diodes

Our latest complstely port”
able transistor radio covering
medium and long waves.
Incorporates pre-tagged cir-
cuit board. 3in. heavy duty
speaker, top grade transis-
tors, volume control, tuning
condenser. wave change slide
switch, sensitive 6in. ferrite
rod aerial. Push-pull output.
on of B.B.C. Home and Light, 208 and
stations. Handsome leather-look pocket
x 8 x liin. approx. with gilt speaker
with hand and shoulder straps.

Total cost of all P.&P,

parts now only £3'9'6 3

MELODY
SIX

Wonderful receptd
many Continental
size case, only 6}
grille and supplied
Parts Price List and
easy build plans 2/-

POCKET FIVE

d

8 7 stages—5 tr s and 2 di
overs Medium and Long

Waves and Trawler Band. a
featurs usually found In
only the most expensive
radios. Ontest Home, Light,
Luxembou! and many
Continental stations were
received loud and clear.
Designed round supersensi-
tive Ferrite Rod Aerial and -
fine tone 2¢in. moving coil speaker, bullt into attractive
black case with red speaker grille. Size 54 x 1} x 3iin. (Uses
1289 battery available anywhere.) -

Parts Price List and easy build pians 176,

Total cost of all
parts now only P. & P. 3!-,

ROAMER SIX NEw!!

NOW WITH PHILCO MICRO-ALLOY R.F. TRANSISTORS
® 6§ WAVEBAND !!

@ 8 stages—6 transistors
and 2 diodes

Listen to stations a
world away with this &
waveband spartable. Tun-
able pn Medium and Long
waves. Trawler band and
three Short Waves. Sensi-
tive ferrite rod aerial and
telescopic aerial for short
grade transis-
tors. 3-inch speaker,
handsome case with glit
fittings. Size 74 x 5¢ x liin,
Carrying strap 2/8 extra.

+ EXTRA BAND FOR EASIER TUNING OF LUX, ETC

Parts Price List and Total cost of all P. & P,
easy build plans 2/- parts now only £3' I 9'6 3/6

Callers side entrance
Barratts Shoe Shop

£30 pm.

Open 9—5
Sats. 10—1

Phone: 2367
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l[TVEW CONSTRUCTORS PARADISE — FAST POSTAL SERVICE

' ADASTRA 3 WATT

AMPLIFIER

Recently intro-

duced highest

quality ready

built British Made

Amplifier. Beparate

Bass, Treble and Volume
Controls.  8eparate high quality
finighed front panel. Output, 3 watts
into 3 ohms. Exgcelient mains

transformer 200/250 volts At input,
Enameiled chassis. 8ize 9 x 7 x 4in.
Price 98/8. Fost and packing 3/6.

LOUDSPEAKERS

Famous make 10 x 6in., 3 ohms
brand new. Our price whilst stock
last, anly 28/8. Post and packing 2/6
Beavv duty 15 watts, 12in. Loud
speakers Heavy die-cast chassis,
3 or 15 ohms. Speech coil. Frequeney
respux‘\)se 30 tt 14,000 Cyeles. Price
0.0.

FAMOUS LINEAR
AMPLIFIERS

8terecophonic Amplitier. two channel
high impedance input. Sensitivity is
high enough to load fully the output
when connected to prau.nally any
make of stereo head. Can also be used
for normal heads. Output as stereo in
excess of 3 watts, and as monaural
over 6 watts. Scparate volume, tone
and balance controls, for 3 ohma
speaker. 8ize 9 x 7 x 5in. Prjce £7.19.8.
Post and packing 3/6. Attractive
matching protective cover 25/-.

LINEAR DIATONIC 10 WATT
HI-FI

including pre-amplifier
Ultra linear push-pull. Two separate
controlled inpnt sockets for gram/
mike ete. (two different inputs can be
simuitaneously sppiied). Maximum
output exceeds over 14 watls.
8eparate control for Basg, Trebie and
Volume. QOutput 3 or 15 ohmns.
Reserve power supply for tuner etc.
Price £13.2.6. Post and packing 6.
Chrome handled protective cover
available at 25/-.

SENSITIVE
CRYSTAL
SET

Ready
baiitt
and
vomplete
with perzonal
earphone ¢
dize 3§\ ¢
ln. m beautiiul

plastic case..

Price 15/-, Bost and packiug J,6.
{ldeal Chnistinas I'resent).

MAINS RADIOS
5 Valve Superhet Circuits

Attractive quality plastic cases.
200/250 volte. Medinm waves cover.
age. Price 97/8. Post and packing /6.
Makes ideal Christmas pre<ent
(Al waves todels 7 gns),

o ?ﬁ'

QUALITY
MULTI-
METER

Pocket alze
4 x 2} x 1in.
High 8ensi-

tivity of 1,000
ohme per volt
on AC as well
ag DU ranges:

0 to 15 volts, U to 160 volts, 0 to 1,000
volta. Same range when switched to
AC. Current range 0 to 1350 mA.
Resistance 0 to 100 Kohms. Weight
only % 0z. dturdy instrument eomnplete
with test prods. battery, instructions
etc. Price 86/-. Post and packing 2/6.

TRANSISTORIZED
SIGNAL INJECTOR

Complete with batteries, extra long
probe and fult in-troctions far 1ault
tractig oo radios ot television <ets
(shows altervate lilavk aml whpe

bais when wjected into a televisiou).
Will pay for itselt uver and over again
w fault finding. Price 37/6. Fost and
packing 2/6.

PP3 BATTERY CHARGER

Same gize as PPZ battery 1t either
replaces it by plugging \nto the mains
or charges your PP3 Battery. Boxed
with full details cte. Price 13/6.
Post and packing 1/6.

SLIMLINE CRYSTAL
MICROPHONE

With aluminium die cast casing with
satin chrome finish. Incorporates
On/Off locking switch. Complete with
cable. chrome stand holder etc. ete.
Sensitivity —52 dB. Frequency
Response 60 to 10,000 Cycles. Termi-
nation of over 500,000 ohms. Price
47/8. Post and packing /-,

FOUR

TRANSISTOR

AMPLIFIER[* f y

(Ready buiit) Bk 1 fi

only 4 x 1§ x|= -i'- n

g Inludes

WO output transformer with atand-

ard 34 olims output, aml tour transis-

tors givitg nearh | watt wut] at om

standard 9 volt P type batters.

Colmpdete  with  tnl mstructions.
Post and packing 2.,

Price 37/6.

TRANSISTOR RADIOS

6 Transistor covering Medmum wavea,
beantifully boxed and complete with
all extras. Price 69/8. Post and
packing 2/6. (Two wave models 98/8).

JETRONIC ENGINEERING CO. LTD.

{Dept. P.W.J.
C.0.D. 3/- ex.
MAIL ORDER ONLY.

2) 19 GARDNE

R STREET, BRIGHTON P

Catalogue of every item in stock |/- post free

- all these ara.

Mon. Sat. 9 a.m.—5.45 p.m. Wednesday | p.m.

Luech 1.30 to_2.30

hundreds more

Special 24 Hour Express Mail Order Service

AZ31 12/6,EBF89 7/6/EF89 8/- | EZ41 Tle(PCLES 8- U2 10/ ULB4 8/-10Y3G/UT AUAGT
DAF91 4/8| ECC81 3 44- | E PCLB4  T/-|U26 10/8| U Y41 7/ 8/6 |6
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Fig. 39: In this circuit arrangement the zener diode is
operating under revers: bias conditions.

few as two pther components and a voltage supply,
the list is unending.

One particular special purpose semiconductor

device of interest to nearly all electronic enthu-
siasts, is the * Zener diode .

A normal pn junction diode under reverse bias
conditions will begin to conduct current when the
voltage applied to the diode is in the region of one
to two hundred volts. This voltage is known as the
breakdown voltage. A scientist named Zener
examined this effect and because of his work the
Zencr diode, which has a breakdown voitage of
only a few volts, is now in general use.

Zener diodes are used as voltage stabilisers,
several tvpes are in existence. each with a different
breakdown voltage. Typical characteristics of a
Zener diode are shown in Fig. 38. From the slope
of the characteristic curve between points A and
B, it is seen that for a large change in current
through the diode. voltage across the diode changes
only minutely. The Zener diode is worked on this
part of its characteristic as a voltage stabiliser.

A Zener diode is shown in Fig. 39 in series with
a resistor, a voltage supply is across the series cir-
cuit. Any small change in the supply voltage would
cause a current variation in the series circuit.
Providing the diode is in that part of its working
region equivalent to being between points A and B
in Fig. 38. for all practical purposes the voltage
across the diode would not change: therefare the
difference in supply voltage causes an equal voltage
difference across the resistor.

If only a small stabilised voltage was required,

—-ve é
Tr1 R1 ng %
f R3
Input Tr2 Output
R4
D
+ ~
+ve
Z3

Fig. 40: A voitage stabiliser circuit. employing a zener

diode, used as the las® stage of a power amplifer. The

circuit symbol of the zener diode used in these diagrams
is only one of several in general use.
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say 5V a suitable Zener diode would be chosen

for a circuit such as that shown in Fig. 39, the out-

put would be taken from across the diode. This is’
an obvious application of the device, there are

manv. one of which incorporates the use of further’
semiconductors, again, as a voltage stabiliser.

The action of a power supply was explained
earlier in this series: many circuits require a larger
voltage supply than the breakdown voltage of a
Zener diode to be stabilised. Fig. 40 shows the type
of stabiliser that may be used as the last stage of a
power supply.

The stabiliser has two purposes.

(i) to remove any ripple resulting from insuffi-
cient smoothing.

(i) to give a stable d.c. output for any varia-
tion of mains voltage to the power supply.

Trl is acting as a variable resistor in the form of
an * emitter-follower” circuit. D produces a
constant emitter bias for Tr2. If the collector
voltage of Trl were to change, the emitter would
try to follow that change, but in doing so the base
bias of Tr2 alters. The conductance of Tr2 changes
as a result. The change in emitter-collector voltage
of Tr2 is directly fed back to the baze of Trl. The
conductance change of Tr1 due to this compensates
for the change in Trl collector voltage and the
emitter of Trl stays at a steady potential.

The stability of this circuit is due to D as it
holds the emitter of Tr2 at a steady bias voltage.

There are many advantages of semiconductors
over thermionic devices. They include, the small
working voltages required for their operation. their
comparatively small physical sizes. no power
supply is required for their operation. One disad-
vantage of domestic type semiconductors  (e.g.
those found in portable radios) is that they must
not be overheated.

Many of the problems encountered in electronics
are associated with power supplies. and because of
this power supplies have been dealt with fairly
fully compared with the other subjects covered in
this series, but the subject is not quite complete.

Tt is quite often required to have more space on
a chassis to make minor alterations—a: method of
providing that space, if not already done, is to
convert the thermionic rectifier into one using pn
junction diodes. A small mounting on the mains
transformer would be sufficient to hold the rectify-
ing circuit. as diodes now exist with ratings of
“ peak inverse voltage ™ of 800V and ‘' peak for-
ward current” of 0-5A and are only as large as a
1W resistor.

Semiconductors, although they appear to be
extremely complicated. have much to offer—there
are numerous types doing many operations, there
are also many publications explaining in vivid
detail the uses of semiconductors, 1 hope this series
has helped you understand them.
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TRANSISTOR
RECEIVER
SERVICING

STEP-BY-STEP

XPERIMENTERS and enthusiasts brought up

on valve equipment sometimes have difliculty

in switching their thoughts to transistor cir-
cuits and the relatively low voltages that these
work with. When dealing with transistor equip-
ment, the author finds it best to forget valve tech-
niques altogether and look upon the transistor
circuit as something new.

Although there uare several parallels between

valves and transistors, as brought out in the classic
descriptions of transistor operation. there ure often
times during a fault tracing exercise when a tran-
sistor fault condition has no resemblance whatever
to a valve fault condition.

This can complicate matters if one has stuck too
rigidly to valve/transistor parallels.

With this in mind, this article is concerned not
with how'transistors and their circuits work particu-
larly, but what to do when a transistor circuit
ceases to function. Fortunately, a transistor is a
simple device to work with since it has only three
electrodes, these being called the base, the emitter
and the collector, as shown on the transistor sym-
bol in Fig. 1.

by Gordon J. King

There are two basic types of transistor, the p-n-p
type which is used extensively in all transistor
radios and small amplifiers and the n-p-n type
which, until comparatively recently, was rarely
segn in domestic equipment. However, mixtures of
both types are now finding their way into the new
radios and amplifiers, particularly in the output
stage where their use together forms the so-called
“ complementary amplifier ™.

This type of output stage has the great advan-
tage of requiring neither a driver transformer nor
an output transformer, the speaker being connected
direct to the transistors.

February, 1965

P-N-P and N-P-N Polarities

Symbols p-n-p and n-p-n are shown at (a) and
(b) respectively in Fig. 1. and one important point
to note at this juncture is that the collector of the
p-n-p type is connected to supply negative while
the electrode of the n-p-n type is connected to
supply positive. If something is-done during a
servicing operation to cause a reversal of this
potential, then it s likely that the transistor will
burn out or be impaired considerably in efficiency.

When working as an amplifier, a transistor passes
current through its collector/emitter circuit, but
the current in the emitter circuit is very slightly
higher than the current in the collector circuit
since the enutter circuit carries also a little base
current.

Collector current will not flow unless a little base
current is flowing, and in order to satisfy this
latter requirement the base of a p-n-p transistor
must be connected to a negative potential while
that of an n-p-n transistor must be connected to a
positive potential.

Both the collector and base potentials are rela-
tive to the emitter. as shown in Fig. 2 at (a) for
p-n-p transistors and (b) for n-p-n transistors..

The input signal may be applied either at the
emitter or the base and extracted from either from
the collector or emitter. The three resulting
methods are shown in Fig. 3. That at (a) is the
“ common-emitter 7, at (b) the * common-hase
and at {¢) the “ common-collector ”. Note that the
common electrode in each instance is that which
carries both the input and output signals.

Circuit Configurations

The common-emitter circuit has the highest
power gain and is the most frequently used. The
input impedance is medium and the output impe-
dance medium to high.

—-_Collector

!

Collector
Base Base I|

Emitter -~ Emitter

(a) (b)

Fig. 1: Transistor circuit symbols; (a) p-n-p and (b) n-p-n.
Note change in direction of emitter arrow head.

(a)
Fig. 2: Transistor polarity; (a) p-n-p and (b) n-p-n
Yoltages are relative to emitter.
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emitter

(a) (b)

Transistor amplifiers can be subjected to both
negative and positive feedback by applying from
the output out-of-phase or in-phase signals to the
input. In the latter respect, therefore. coupling for
positive feedback turns the amplifier into an
oscillator. the frequency of which is controliable
either by CR or LC circuits in the usual manner.

The most usual method of applying the base and
collector potentials to an amplifier is shown at (a)
ih Fig. 4. The potential-divider R1/R2 allows the
base to be biased from the same supply source as
féeding the collector. It also stabilises the basc
bias.

The emitter resistor R3 also serves to stabilise
the transistor against an increase in collector
current which can otherwise arise due to tempera-
ture increase, this being a characteristic of the
transistor.

With R3, if the collector current rises, the
emitter current also rises and the increase in volts
drop across the resistor pulls back the base
voltage and thus reduces the collector current.

D.C. Feedback

This gives d.c. feedback, but ac. feedback is
avoided in the common-emitter configuration by
bypassing the emitter resistor with a capacitor
having a low reactance at the signal frequency. In
the common-collector configuration the basic stage
is subjected to full negative feedback, since the
emitter resistor cannot be bypassed as it represents
the signal load.

0o —0
Load Load
Rr2 R2
R2
R1
R3 R3
i 'z« +
(a) (b)

Fig. 4: Base biasing and stabilising arrangements; (a) base potential-divider
RIJR2 (this is the most popular and effective), (b) with a single resistor to the
supply line (stability poor) and (c) single base resistor returned to coliector

(improved stability).
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Common
collector

Fig. 3: Transistor configurations;
(a) common-emitter, (b) common-
base and (c) common-collector.

@ *

Fig. 4(b) shows an alternative method of biasing
the base by the use of a single. higher value resis-
tor between base and the supply line. This. unfor-
tunately. suffers from the misfortune of rather poor
d.c. stability. A better arrangement is shown in
Fig. 4tc), where the base resistor is returned to the
collector end of the load instead of to the supply
line.

Now armed with the basic facts of transistor
circuits., we can investigate a few fault conditions.

Fig. 5: Four mojor voltage tests which aveid breaking the
circuits to insert @ current meter. These are fully described
in the text.

l.et us suppose that we have a
single stage amplifier, as shown
in Fig. 5, that fails to work.
What should be done first? The
obvious thing, of course, is to
ensure that the supply voltage is
present. A vohtmeter with a full-
scale deflection of about 25V
connected as for Test 1 in Fig. 5
will soon prove this possibility.

Load

S o3 Open-circuit Collector Load
= If the supply is correct, the
negative lead of the voltmeter
should be transferred to the
collector as shown by Test 2 in
the diagram. The load whether it
be indictive or resistive, should
have continuity, so this time we
should recad sométhing a little

= +
, I
(c)
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less than the supply voltage, depending upon the
. ‘resistance of the load and on the current in it. If
-there is no collector voltage, then the fault is due
simply to an open-cirguit load.
If the collector voltage is about the same as the
supply voltage and the load is resistive, this would
indicate very little or no collector current. On the
.other hand, if the volts drop across the load is
-excessive one may conclude that the collector
current is abnormally high. The best way of check-
,ing the collector current is to measure the voltage
across the emitter resistor, as shown by Test 3 in
the diagram. .
© M, for instance, tl;e emitter resistor is 1,000 and
42V is measured across it, then we know from
Ohm’s law (current equals the voltage divided by
' the resistance) that the emitter current is 2maA.
The collector current is a little less' than this
calculated value. of course, since base current also
flows in the emitter resistor. However, as the base
current is only a matter of 100.A or so. the current
difference between emitter and collector can usually
be ignored when making simple tests.
If there is zero volts drop across the emitter
resistor, then either the transistor is faulty or there
is no base current (always remember that there
must’ be base current to produce collector /emitter
““current of measurable “magnitude). It could
<:happen, of course, that the emitter resistor bypass
‘fcapacitor has a short-circuit, but this is unlikely.

. 'How, then, would one ascertain whether the

‘rouble lies in the transistor or in the base bias
. circuit? One way would be to test the transistor
: .either on a tester or by substitution. This is a time-
fr?con_suming exercise and is not always easy on a
% densely-mounted printed circuit board.

There is also the danger of ruining the transistor

r nearby components by excessive and prolonged
heat from' the soldering iron. By far the best idea is
to ensure that the transistor is faulty befere con-
templating its removal from the circuit.

Final Test

- If we have followed all the tests up to date, a
final- test, shown as Test 4 in Fig. S, should verify
the tmatter one way or the other. Here we are
. measuring base voltage pure and simple relative

to the emitter. The voltage will be very small. for
‘it needs only a fraction of a volt to give a base
current of 100#A or thereabouts.

. However, if there is a deflection on the test
meter, one can be reasonably sure that the lack of
collector current is due to transistor fault, as

. distinct from a fault in one of the associated com-
ponents.
 There are two impartant points. One is that the
Jpolarities given in Fig. § are for a p-n-p transistor.
"With a n-p-n transistor, the tests would be the

-same but the meter polarity would need to be

“reversed. The second, concerns test meter applica-

tion and sensitivity.

Voltage and current transients can spoil a good
transistor, so to avoid such happenings the meter
should be connected and. removed for the various
tests with the circuit disconnected from the power
_supply. Also. the very small voltages, especially
emitter and base voltages, call for a test meter with
a full-scale deflection not exceeding about 2-5V. A
fs.d. of 1V is to be preferred.

PRACTICAL WIRELESS
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It is important that the meter has.a sensitivity of
at least, 10,000§2/V, otherwise the loading effect
of the connected meter will disturb the circuit
voltages and probably lead to incorrect interpreta-
tions.

So far we have considered very low or zero
voltage a.ross the emitter resistor. What do we do
if the voltage here is ubnormally high? It is true
that this condition does arise, and an abnormal
voltage on a small transistor would be considered
in excess of that produced by a maximum current
of 2mA.

For example, if 4V is measured across a 1,000¢)
emitter resistor, the current would be 4mA. which -
is abnormally high for a small signal transistor.

High Base Current

This condition can be brought about by two
major factors. One is excessive leakage in the tran-
sistor itself and the other a too high value of base
current. Thus, it would be best to check first on the
base voltage, as in Test 4, Fig. 5.

Make sure that the meter clip is actually contact-
ing the base wire, for should the base end of RI
develop a dry joint on the printed wiring, the
meter connected to that point would register zero
volts. when in actual fact the base of the transistor
proper would be highly negative. This is because
the potential-divider effect would be destroyed
(with R1 disconnected from the base wire) and
base current would be limited only by the value of
R2. it would thus rise to a far higher value than
is normal when held down by the connected R1.

This, incidentally, is a frequent cause of high
emitter current, not so much by R1 actually going
open-circuit but by a dry-point developing at one
end. a

Capacitor Leak

It sometimes happens that the base and collector
potentials are affected by a leak in the input or
output coupling capacitors—C1 and C2 respec-
tively in Fig. 5. This can be proved easily enough
simply by disconnecting one end of the component
and measuring the electrode voltages again.

A significant difference between the original
reading and that made with the coupling capacitor
disconnected, should lead to replacement of that
capacitor. In audio circuits electrolytics are used
extensively in these positions, and these tend to
leak with age or when connected round the wrong
way. :

With p-n-p transistors, the negative side of an
interstage coupling capacitor should be connected
to the collector of the preceding transistor and the
positive side to the base of the following transistor.
The polarity is reversed, of course, with n-p-n
transistors.

Self-oscillating Mixer

Basically, the majority of transistor stages can
be resolved to that in which the tests are shown in
Fig. 5. Fig. 6 gives the basic circuit of a self-oscilla-
ting mixer, as is found in most transistor portables.
This has all the basic features. We have the base
potential-divider comprising R1 R2, the emitter
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resistor R3 with its bypass and the collector load
which, in this case, consists of L1 and the primary
of the i.f. transformer T1.

This, then, amplifier-wise, is a common-emitter
circuit with the aerial signal applied to the base.
Both the collegtor and emitter are loaded by L1
and L2 of the oscillator coil respectively. Positive
feedback is thus applied from the collector to the
emitter, causing the stage to oscillate. The
difference-frequency (that is, the i.f.) is developed
across the i.f. transformer which also acts as a
second load in the collector circuit.

The transistor is biased by R1/R2 to approxi-
mate class A conditions, but when oscillation
commences the transistor is driven towards class B
conditions. This is because the base/emitter junc-
tion of the transistor rectifies the oscillatory signal.

Oscillator Test

Test 3 of Fig. S would give a slightly higher
reading when the stage is oscillatjng than when it
is quiescent. Here. then. is a test for oscillation. If
there is a small decrease in voltage across the
emitter resistor when the oscillator gang section of
the tuning capacitor is shorted, then one can be
sure that the stage is oscillating, at least.

By following the reasoning given in this article
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Fig. 6 (left): Basic self-oscillating mixer, as used in the
majority of transistor portables.

_.3
r2
Driver Speaker
transformer transformer

l

_AI0000007

Fig. 7t The basic class B output stage.

almost any transistor circuit fault can be diagnosed
without having a great deal of experience in the
servicing of transistor equipment.

Output stages have the same basic set-up, but
here it 1s usual to find them biased towards class B
conditions. Fig. 7 reveals a typical class B output
stage, in which R1 and R2 form the potential-
divider which biases both transistors and R3 is the
common-emitter resistor. The bases are biased not
exactly to cut-off, since this produces an unpleasant
noise, called ** crossover distortion ”, but to a small
quiescent current.

Note that the emitter resistor is not bypassed in.
this circuit, and a thermistor may be employedi
instead of an ordinary resistor to enhance the’
thermal stability. The voltage across this component
would normally be very low at zero signal due
both to the low resistive value and the small
quiescent current. However, the current rises to
high values, as does the voltage across the emitter
element, with increase in sound output.

Distortion

Excessive distortion can be caused by @
unbalance in the transistors, (ii) incorrect biasing
(due, for instance, to alteration in value of R1 or
R2) and (iii) low battery voltage.

‘as @ reader of “Practical Wireless” ...

YOU ARE INVITED to attend this annual event held in collaboration
with Mullard Limited at Caxton Hall, Westminster, on February Sth.

The - programme this
“The New Panorama

ear includes “‘Electromagnetic Waves" and
ubes”.

Send NOW for your free ticket to the “Practical Wireless” offices,
enclosing a stamped addressed envelope.
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N the December, 1964, issue of PracTiCAL
WIRELESS the author described the construction
of a short wave superhet recciver particulurly
suited to the beginner. The receiver has now been
m use for several months and has given an
extremely good account of itself. In the intercsts
of simplicity several desirable features were
omitted from the original receiver. The chief

among these were a stage of radio frequency
amplification prior to the frequency changer and

4 beat frequency oscillator (b.f.0)) to enable
continuous  wave (c.w.) transmissions to be
received.

_ The author has now incorporated these features
in the original design and achicved a worth-while
increase in performance, For the benefit of the

" Fig. It The preselector unit circuit diagram.

-~

COMPONENTS LIST

Resistors:
R! 27k 0} R3  2:2k€
R2 15002
All IW carbon
VR! 10kQ w.w. potentiometer

Capacitors:

Cl  0-01uF tubular

C2  0-01uF tubular

C3  50pF silver mica
C4  0-1uF tubular

VCI  310pF (Jackson El)

Miscellaneous:

Vi 65G7

Li, L2 Aerial coil. Denco Maxi-Q, Blue.
Ranges 3, 4, 5

SKI, SK2 Coaxial sockets

Two international octal ceramic valveholders.
H.F. choke (Eddystone 1066). Universal chassis
8in. x Sin. x 3in. (Home Radio) and chassis top
plate 9in. x 9in. 7-way tag strip. Flexible shaft
coupler (Eddystone 50), dial (Eddystone 598),
handles, knob, etc.
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beginner and particularly for those who built the
receiver a full description of these adjuncts is
given:

The Radio Frequency Amplifier

For peak performance over 10Mc/s or so, a
stage of amplification at the signal frequency is a
desirable feature in any receiver. Not only does
it improve -the - signal-to-noise ratio but also a
distinct reduction in second channel interference is
obtained. For a brief discussion of this effect the
reader is referred to the original article in the
December fissue. Noise in a receiver arises not
only from man-made and natural interference but
also from the receiver itself. Generally most of
the noise is contributed by the first stage of the
receiver and then principally by multi-electrode
valves such as the frequency changer. Since this
noise in"the preliminary stage is amplified by the -
later stages then in effect only this early noise is
of importance. A weak signal presented to the
mixer would obviously be largely masked by the
noise arising in this stage. An improvement in
the signal-to-noise ratio would therefore be

=R’S S. W.-SUPERHET

obtained by a stage of r.f. amplification prior to
the mixer. Although such a stage is correctly
called a preamplifier. frequently it is referred to as
a preselector, the two terms being regarded as
synonymous. A preamplifier increases the sensi-
tivity of a receiver, while a preselector has for its

objective an increase in selectivity. Although the
author has freely used both terms in the text the
distinction should be borne in mind.

The r.f. amplifier described in this article
enhanced the ‘performance of the original receiver,
particularly on the 14 and 30Mc/s bands. With
the amplifier in circuit hitherto weak signals were
easily resolved.

Circuit Description

The circuit diagram of the instrument is given
in Fig. 1. As will be seen, the circuit is quite
simple and consists of a single-ended semi-variable
mu pentode which is a 6SG7, used in conjunction
with the Denco series of octdl-based plug in coils.
Tuning of the unit is by means of a 300pF
variable! capacitor Cl. Since this is the value of
the wvariable capacitor in the main receiver,
excellent agreement between. the unit and receiver
dial readings is obtained. The gain of the amplifier
is regulated by VRI!, which is a wire-wound
component. The r.f. output is fed via C4 to the
output socket SK2.

H. WEBSTER

A variable mu 6SK7 may be used in place of
the 6SG7 with a slight loss in.gain. The.author
also found that with VR1 set at maximum both
the 6AC7 and 6SH7 typ€s gave an extremely good
performance. Both these types are, of course, non-
variable mu. ’

"
= 7%
All small holes are 4BA clear For rnoun'ting of \VCt see text
21/2' ! 3’ } : 13/5' g |
' \ See text for VC1 3 I
- 9 mounting holes 2%
L4 ” / | \! v ° .—-_"-
3 \
4 1%, = .| Holes, for leads
J O to v —~—— t
| ‘.._.__,..-r/ \
o - b = - - —p—-
¥
.,

o0 e
1% dia. hole for
6SG7 octal
valve holder

"
1% dia. hole for
<oil unit octal —
valve holder

Holes for tagstrip
1% R g 2:
[V 4 , ,
- Pl - 2 S
Ty Y ¥
0 - ” .
% ety 3%

Fig. 2: Above-chassis drilling details for the preselector.
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Fig. 3: Drilling details of the chassis members.
- Constructional Details
[ 875 i 5.The unit is_constructed on a
R 5 -4 in. x 8in. x 3in, chassis and the
% % % front panel is a nominal 9in. x
| —6— -~ - - - & - 9in. chassis top plate taken
v M e I NG ©8Al - —@g=-| from the same chassis range.
see text { Full drilling details for the
' chassis and panel are given in
| t Figs. 2, 3 and 4. It will be noted
. . i . that no dimensions are given
. X 2% o 1 4B 2% =%~ for the fixing of the variable
a _J/ capacitor. The author re-
i Hodla o " commends that the holes for
H f . i this component are drilled after
9_1 {~ 8% the dial unit is fixed to the front
_2BA L ! lf. [ ! _‘_anlA- panel. A further important
i point also concerns the variable
. SBA ) "‘—\ 6B8A — capacitor mounting. The panel
A 4BA drilling details are applicable to
i . i the specified capacitor, which is
1 2%, ' a Jackson type E1. If another
o 4 make of capacitor is used
i | e E"J‘ ™1 slight alteration of the dial
+F / | height may be necessary. Care-
e = - O_-_ = 4 - e — — ful attention to this point must
4BA ) : 14BA be made before drilling the
R front panel.
- 4%e -l z Although tuning of the unit

Fig. 4: Dimensions of the preselector front panel, showin layout adopted by
the author. This may also be seen from one of the heading illustrations on
page 964, the other photograph being of the b.f.o. unit mounted on the

receiver chassis.
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is relatively easy an Eddystone
slow-motion dial was chosen
for two reasons: first to pro-
vide calibration points identical
with those on the main receiver
and secondly to match up with
the appearance of the main
receiver. The drilling details of
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Tags marked MC. denote
earthing connections to chassis

Coi! unit
holder

Tag? HT-ve
Tag2 HT +ve
Tag3| ..

Tag 4} 6*3VAC

MC.

R2

ASMC. 65G7
—
To VC1
4

[oZ

R3

SK1

input
socket

Qutput
socket

Fig. 5: Underchassis wiring diagram of the preselector.

the front panel are applicable to this dial.

When drilling of the front panel and chassis is
complete the unit is temporarily assembled. The
flexible coupler is placed on the dial shaft and the
variable capacitor offered up to the coupler.
Ensure that the capacitor shaft is in exact align-
ment with the dial spindle. Spacing washers under
the mounting feet may be found to be necessary to
achieve an accurate fit. When alignment is satis-
faciory the chassis holes are marked by pricking
through the capacitor mounting feet. The panel
and chassis may now be dismantled and the holes
for the variable capacitor bored at the appropriate
points. The fitting and wiring of components is
tfacilitated by working on the dismembered chassis.
The ceramic coil and valve holders are mounted,
making sure the holders are correctly orientated.
The mounting of the screening can for L1, L2 is
described in the leaflet which accompanies the
coils.

Great care is necessary when cutting the
screening can base, since slight distortion of the
thin gauge metal will cause an unsatisfactory tit.
It is reccommended that cutting of the base is done
with a sharp razor bladc of thc singled-edged type.

As an aid to easy coil changing the author found
that a preliminary polish of the threaded portions
of the can and hase with metal polish greatly
facilitated the removal of the can. The remaining
components are assembled as shown in Figs. 5 and
6. Since the frequency stability of the unit is
important, all wiring should be carried out in
heavy gauge copper wire. Wiring of the gain
control, toaxial sockets and high frequency choke
is completed when the chassis is assembled. A
short piece of copper braid stripped from a piece
of coaxial cable is used to earth the frame of the
variable capicitor to the fixing screw on the holder
of L1, L2. Do not rely on the fixing feet of the
capacitor as being a sufficient earth.

When wiring is complete a range 3 coil is
plugged into the holder and a check made of the
resistance between h.t. npositive and chassis
This. of course, is a wise precaution before
connecting any new equipment to a power supply.
A slight reading will be obtained initially due to
C2 and C5. After a little time the meter should
register practically infinite resistance. The unit is
connected to the receiver power pack. In the
author’s unit an additional octal valve holder was
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Fig. 6 (right): Layout and wiring
abeve-chassis.
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I

fitted to the power unit and the

amplifier power leads ter-
minated in an octal plug. The-
same wiring cohvention used in
the main receiver was adopted
for the wiring to the plug and
socket. A short length of
coaxial cable which terminates
in a coaxial plug at each end is
connected between SK2 and
the main receiver aerial socket.
A set of range 3 coils is plugged
into the main receiver and the
power unit $witched on. When
steady conditions are obtained
the following voltage readings
should be obtained. The author
used a 10,000Q2/V meter set to
the 1,000V range for hut.
measurement and the
range fot bias voltage measure-
ment.

$K2

Qutput
socket
Voitege Readings at 6SG7. Gain

6:3V
Control Maximum:

Anode Screen Cathode
Pin 8 Pin 6 ' Pins 3, 5
205V 110V 241V

The aerial is connected to SK1 on the amplifier
and the amplifier and receiver dials set to 85°.
After setting the gain control to maximum the iron
core of L1, L2 is adjusted until a marked increase
in noise level occurs. The core of L1, L2 may
now be secured either with a blob of sealing
compound ot by running a 6BA nut down the
free end of the thread. If this latter device is
adopted the core must be held securely by a
screwdriver while the lock nut is tightened.

The remaining coils (ranges 4 and 5) are dealt
with in a similar fashion. It will be found that

HI:

Coupler

LiL2
coll umt

o stator
vCi

vC

SK1

Input
50Cket

simultaneous adjustment of the unit and receiver
is very simple. Over a small range of frequencies
such as an amateur band the amplifier may be
peaked in the centre of the band and fine tuning
done on the main receiver. Slight adjustment of
the amplifier will only be nécessary at the band
edges.

With VR1 set for maximum gain it may be

found that oscillation occurs on the highest
frequencies. A slight reduction in the_ setting of
VR1 will therefore be necessary. The author

found that the unit was quite stable and rio trouble
should be experienced on this score. 1If the
constructor encounters this effect a 10Q resistor
wired in series with the grid leak of the 68G7
should provide a cure. This resistor should be
mounted as near as possible to the grid pin.

NEXT MONTH - THE B.F.O. UNIT

Practical Television *—

@® CLOSED CIRCUIT TV—a new series
for the experimenter.

® VIDEO A.G.C. SYSTEMS~—the whys
and wherefores.

@ RESONANMNT LINES
INDUCTORS.

@ PLUS—Regular DX TV features, Your
Servicing Problems Solved and other
articles.

INSTEAD OF

Now read these two great February issues

ON SALE JANUARY i4th

@ LOW POWER GUITAR AMPLIFIER—
34W, two channels.

® REMOTE BABY SITTER—transistorised
microphone amplifiér and refay unit.
Autematic break-through on radio
or TV receiver.

@ PLUS—The Colour TV Controversy,
The Hall Effect and other features.

ON SALE JANUARY 2ist

—« Practical Electronics
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““WALKIE-TALKIES’’

A CLARIFICATION OF THE POSITION

YOLLOWING our recent editorial comments on
the subject of amateur radio pirates, which
touched upon the question of the various

walkie-talkie transceivers being sold in this
country, we feel it would be helpful both to
readers of this magazine and to advertisers to print
below a communique issued by the GPO. This
makes clear any doubts which may exist concern-
ing the use of such equipment.

“WALKIE-TALKIES”

Any use of radio communication in the United
Kingdom must be licensed by the Postmaster-
General, and the Post Oftice has recently conducted
successful prosecutions for the unlicensed use of
“ walkie-talkie ” radio eguipment operating on
frequencies around 27'12Mc/s. It may. not be
generally known that thc Postmaster-General will
not license the transmission of speechi on these
frequencies as the band has been designated for
industrial. scientific and medical use.

Transistorised transmitter/receivers are also
available working on slightly higher frequencies,
e.g. 28 5Mc/s, but this frequency falls in one of
the bands assigned for use by licensed radio
amateurs. Before an amateur licence is granted
the applicant has to pass the Radio Amateur
(Technical) Examination and the Post Office 12-
words-per-minute Morse sending and receiving
test.

Dealers would therefore be well advised to bear
in mind, when offered ** walkie-talkie ” equipment
using a frequency of 27'12Mc/s or thereabouts,
that the Post Office will not issue licences to
purchasers of this equipment and any use, includ-
ing that for demonstration purposes, without a
licence would be contrary to the law. Further-
more, equipment operated by licensed amateurs in
the 280—29-7Mc/s band must be capable of
operating within the terms of the Amateur (Sound)
Licence—for example, a satisfactory method of
frequency stabilisation must be employed in the
sending apparatus and frequency measuring equip-
ment must be provided capable of verifying that
the sending apparatus operates within the
frequency band of 28:0—29-7Mc/s.

Facilities are available for private mobile radio
services using speech in the 80, 160, 170 and
460Mc/s bands and suitable equipment which
conforms to the relevant Post Office specification
can be obtained through the trade,

It is also worth mentioning that most of the
ex-Service mobile radio equipment on the market
operates on frequencies not available for private
mobile radio services in the United Kingdom and
could not be adapted to operate satisfactorily
within the narrow v.h.f. channel available. The
use of such equipment is therefore not permitted
by the Post Office on private mobile radio services.

On the Short Waves

—continued from page 953

9X5GG /P, K4ASR/MM, WA2EZI/M, WIEQP/4,
VK2AHT, OX3JD, ZBIRS, ELIH, OX3LP,
K1JTN/P4, 5H3JR, ZBIRM, ZS6U, CR7CO, all
s.s.b. or a.m.

A. H. Trickey (Bristol) has an R208 and on
erecting a 20m dipole found he only had a 15m
garden, so a “bit” was lopped off each end.
Although it now resonates at about 17Mc¢/s and is
bridged across for other bands, 21Mc/s proved
lively with F5BV, G30YF, WS5PFY/MM,
W3UGW, WA4FWN, W3KFK, PYIiSZ, W4SUF,
GSFS. KV4CX. WIBNH/MM, OH5SM, YO2DZ,
UA3KND. W2AWD. K3CMH, WINRK,
K4BIY, W2WLI, W2lY, W1ZER, W2KLN and
W4ZLB.

E. Conway (Exeter), using the antenna [
described in the November issue, heard PI2NA
and VPINT in Nassau. M Opie (Dorset) uses a
domestic receiver, HMV model 511446, with an
end-fed long wire. A one and a-half hour session
one Sunday raised WA4TLI, WA4SAN, W4TUQ,
W2BLQ, KIIJF, K3MBF, WAOHHX, all on

21Mc/s. While on 14Mc/s: OHSNQ, T1PAD,
VE3ATU, TF3IWIC, WS8GZL, W4BBW,
WASKBO, WB2LRN. A week later another

period of one and threequarter hours on 21Mc/s:
KV4CX (Virgin 1Islands), ELSLA, ON4PH,
WSRLT. K2JDW. K3HQM, and on 14Mc/s:
I11VK, I1RT, OH5RZ, VO1VR, VE2AKZ.

In General

WI1BB is definitely “at it” on 160m and if you
are set on hearing something special on top band
then the early mornings are well worth a try,

Gough Island is reported active under a ZD9
call sign and there is a lonely soul in Antarctica
signing OR4VN. If you should hear UAIKED
don’t pass him over as just another Russian station
—he’s located in Franz-Joseph Land

Contest enthusiasts have the affiliated societies
contest on January 23rd-24th and on January 30th-
31st, the ether will really be humming for this
period with three contests. There’s a C.W. contest
on 2m, while at the other end of the scale is the
CQWW 1-8Mc/s contest. The French REF
contest C.W. section is also on for Merse fans. so
all in all this period should give SWLs quite a busy
period.

www americanradiohistorv com


www.americanradiohistory.com

970

PREPARING

REAWE

BRIAN ROBINSON.

4: IMPEDANCE, RESONANCE—COUPLED
CIRCUITS

-n
O
A
-
XL
m

4.1 Impedance

f a circuit contains not only resistance but also re-
Iactance (either capacitive or inductive) the combin-

ed effect of the two is called inpedance. Although
impedance strictly refers to a combination of resist-
ance and reactance, the terms “resistive impedance”
“capacitive impedance” and ‘‘inductive impedance”
are often met. Impedance is represented by the
letter Z.

4.2 Reactance and Resistance in Series

o AC. o AC. O=
100¢/s 100¢/s
S
R 2uF
10002

(2) H

Fig. 30—Resistance in series with (a) capacitance and (b)
inductance.

When reactance and resistance are connected in
series, as shown in Fig. 30, the impedance will be
given by— .

Z=+/R2+X?
——where X is either the reactance of the capacitance
in Fig. 30a, or the reactance of the inductance in
Fig. 30b.

To find the impedance of the series circuit in
Fig. 30a, firstly find the reactance of the capacitance—
(f in cycles per sec. and C in farads) )

1
= ——

2nfc

6-28 % 100 x 0-000002
=796 Q (approx.)
Therefore the impedance Z equals—
. ‘/R2+XC‘.‘.
= +/100%4- 7962
=4/643,590

. =802 Q
or in Fig. 30b firstly find the value of the inductive
reactance— )
(f in cycles per sec. and L in henrys)

X1 =2L
=628x 100 |
=628 Q
Therefore Z=y/R¥+X1?

PRACTICAL

WIRELESS February, 1965
=4/50%+628¢
= 4/396,870
=630 Q
(Remember that in a series reactance/resistance circuit
where two or more reactances are connected in series
the total reactance is)—

X=X,+X,+X;

4.3 Resistance, Capacitance and Inductance in Series

———————) _ AC. | (Ommm———————————
50¢/s

R < L

F
1000 2.“ 1 10H
. \

WWW 1 000000 ———

Fig. 3l—Inductance, capacitance and resistance in series.

When resistance, inductance and capacitance are
connected in series as shown in Fig. 31, the impedance
of the combination will be given by—

Z=+/R¥+(Xr—Xc)?
For example, in Fig. 31, the value of Xc is 1,592 Q2 and

that of XL is 3,140 Q,
Therefore Z=+/100?+(3,140—1,592)*

= 4/10,000+ 2,396,600
= 1,551 Q
4.4 Resistance énd Inductance or Capacitance in
Parallel
] 1]
50c/s === A 50¢/s R L
L [

(a (©)
Fig. 32—Resistance in parallel with (a) capacitance and
(b) inductance.

In the circuits shown in Fig. 32, the impedance is
given by the expression—
R

VRX?
—where X is equal to X. in Fig. 32a and Xt in
Fig. 32b.
In Fig. 32a, R=100  and X.=3185 Q.
Therefore 100x 3185
4/100%+ 31852
318500
3186

=999 Q (approx.)

4.5 Impedance applied in Ohm’s Law
Impedance, current and voltage can be connected
by the form of Ohm’s Law
E E
l=—orE=1Zor Z=—
V4 I

For example. 1t in Fig. 32a the applied voltage was
250, the current flowing in the circuit would be given
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SOUTH SUPPLIES

(ELECTRICAL LTD.)

Post orders to 85 Old Kent Road, London, S.E.l

95,
72,
90,
11,

OLD KENT RD., S.E.1
BOROUGH HIGH ST., S.E.1
HIGH ST., EDGWARE
WOODFORD AVE., ILFORD
291, HIGH ROAD, CHISWICK, w4

BER 5810
HOP 2125
EDG 6751
CRE 4815

EECO Model S.E.37B
Push Button 20,000 O.P.V. Test Meter
D.C, Voits. 0.1
10-50-250-500+
1000
A

-10-50-
250 =300
-10000

D.cC. J a |

Jurrent 0- ']

504, 10mA, \-“,J-r')jf
S0mA.

Resistance 0-GK Q-5000K Q-5M Q.
loductance  SUH-G000H. Capacitance
130pF-c.02pkF. DB, —20Q +22DB
20Q 36UB. The simplest and most
sfficient meter on the market st £££'s

below its true @E §85 (0 F

value,

EECO Mode! S.E.550
100,000 O.P.V. PROF?‘&SSIONAL TEST

Highest lccnrncy
3% on b
—AMps _uhlus
4%, on A.CLV.
D. C Volts:

9-10:50-
250 M 100 000
o.p

0- 000 1000 at

85,000 (LP.V.

A.C, Voits

0-2.3-10-50-2502

1000 at 12,50
P S

200mA - 10 M 150mA.

[{i5) B—U 773v).

Decibels: —u0 to 42

£7.19.0 ";"

EECO Model U.D.80I
UNI-DIRECTIONAL
DYNAMIC MICROPHONE

dual impedance (6000, 50 k
Prequency Characteristics: 100 Q, 14 000
¢k, 15dB.

Sensitivity: —75dB + 3dB at 600 Q
—334B +3dB at 30K Q 0dB=1V/y
bar,

Directionality uni-directional {50 7.000
c/s over 15 dB at I80°). This is a new
and high class dypatpic uni-directional
microphone. very high in sensitivity
and excellent in frequeney characterist-
ics, maintains  hiyh stability even
against poor ambient conditions.
Complete with 12ft. twin screened mic.
cable & P.

Fuily Guaranteed £9.10.0 "

EECO 4-Ch. Transistorised
MICROPHONE MIXER

Give all vour re-
cordings that pro-
tesnlonal touch. The Eeco mixer allows

TECH. MODEL PV-58 VACUUM
TUBE VOLTMETER

Finest design 1or stable and accurate Imeasure-

ment. 19, tolerance vn all resistors. Large design

4in.  200{a weter for accurate readings 11 meg.
ohn input,
Ranges:
—D.CVL 0.1 5 50-150-500-1500V,
+ DOV 0-1 D=1 H= L5000 L
A.CV. 0-1 SU-3H- 1300V, RS

0-1 4-4-14-40-140-1400-4000 P.P.
Resistance: 2 ohms to 1000 megohni
Decibels: —10dB to + tadb.

Operatio 07240V A, Size T x 43 x 4in.
Each tester is supplied brand new and tully guaranteed complete with

probe and operating instructions.
£12.19.6

The tinest value in testers available at only
EECO MODEL S.E.100

Complete
TRANSISTORISED VARIABLE
D.C. POWER SUPPLY
Meter Ranges: Vollage Range:

Molt 02008 e, LIBATIAYTITRY
turrent 0e2mA Continunusls
0-200m A vartable
Masimum Current Cap. 0-10V. 200mA lntermmttent. 0-20V. JaomA

continuously.

Impedance Source: ('urrent position, 3.3 ohmis.

Power Input: U20 240 V. Size 6\ 33 x 2hin.
use: 0.5 amp slow blow i LU, cireurt.

The extremely wide variable voltage range. low A.C. nipple and source
impedance ot the 2.1.100 makes it a most satislactmy powmer supph to
operate transistor radios, hearing aids, pre-amphitiers, instruments aud other
electronic devices under repair. The B.E.100 van be used in telesision and
radio servicing, ag an A.V.(. or voltage fRource as & D', nlament supypdy
operate relays, recharge small batteries and light elevtro plating as in
dentistry. £6 10 0 P. & P.4/8. Fully guaranterd and complete with

- - test lead. croc. chpr and operating mestructione.

EECO MODEL S5.E.200 MiINI-LAB
TESTER

Voltage position 2 ohms,

This remarkable meter has seven toet instruments

packed 1nto one pocket size case which cau be taken
||II awl used anywhere.

- Resistance Substitution 100§} - 1h 2 - 10K Q -
0K Q - IM Q. Capacitance Suhstitution QUZinid-
L005mid. - 02mfd. - Imfd. and 1tmid.

R.F. Signal Generator. Fregnency naed at 445 Ke.

(adiustable to 700 Ko output 35mV approx.

Audio Generator Frequency 4(M cfs, Qutput 35m/fv approx. L.(.

Volts. 4 ranges 0-15-30-150-500 volts at 3000 O.P.V,

R.F. Field Strength Indicator Prequemy range 1 to 140 Mc¢., Antenna 5

nections, length 107in. Size 6 x 2§ x #lin.

‘The Mini-Lab is completely l)atterv upcr.nml and suitahle for quick checks

in the service shop and Home Servige valls el

£8 1 6 (‘nnmlele

o @wl'

and A.C.

With Test Prads. anid Battery Fullv Guaranteed.

EECO Mode! MS4 NEW ! ! NEW '!!

FLOOR STAND
CMG61—High  Impelance Urcstal

Height fully apened 5

Fully closed 33in. lhr((‘

sections tutly telescopie. Mic. with buitt-in or/oft Switeh,

\ §in. nue. adaptor Camplete with ‘Table Stand, Plug-
m Mic. lead and nevk holder, al) i
a wonderful satin chrame dinsh,

F AR AT 33/6 ll"?".; :;.ﬂ

Price 36/6 ra, P, ‘\ (i

Heavy cast iron Ich

Wonderlul valne.

MiC
Rensivit v—55
WB at 1000

non-ditectional,
design.

lmpmlancc
SOK O
latest American

with onsoff switch and holder.

8atin chrome finish.

ACOS 45
Die cast, hand shaped Lody. Special otter 15/8 plus . & . 2/6.

you to mix 4 signals such Mic-tape,
recorde and tuncr into a single output.
Wonderful for groups, amateurs
recorders, ete.

Guaranteed to give houra of pleasure

FAMOUS MAKES
AMPS & PRE-AMPS
at Vastly Reduced Prices
3/4 watts, £4,15.0, 4/5 watts, £57.8,
5/5 8tereo. $£11.5.0, 10 watt with
separate Pre-amp. £14.3.8. 30 watt,
£15.2.8. 50 watt, £20.14.3. Tremolo
Unit, £3.15.8. Tape Pre-amp. £8,10.0.

MULTI METER BARGAIN.
4,000 O.P.V. on both A.. and [nt. D
AU, volts 0-10-50-250-1000, DL, current (H L
0-10 K Q-0-1meg. 0 Decibels —20 ta + 22 dB. Meter size -!' A A
(omplelv with test prods and batters. Wondenul Value at 83/~ plus
3/- P. & P.

RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE
Freq. Res. 30-12,000 ¢fs. Nenmtivity 180m A cmisec. Load o wn i
Complete with Sapphite $trlne. OUR PRICE 12/6 each, P. & I,

EECO Model 2208
)

SUN
ACGE

4 transistor
new push
button
Superde-
luxe tape
recorder cir-
Ciut 4 trans-
tstor-, Re=
cording A’ bias 4 track built in 2in.
P.M. speaker. Herording tune 17 miins,
appiron. on BN tape. Datteries 1 Ud—
1 PP3. Complete with crystal wiero-
phone, persanal ear phone, 20t tape
atid redbospare spenl canving strap and
battenies.  Wonderml value. At ounly
£4.15.0, ptus 4% F. & P. Fully guaran-
tecd

MINIATURE PUSH.PULL
AUDIO AMPLIFIER
4 Transistor
Onfput 200 mWL Low .ml high gain

imput~ 1o aperate spmhrr
31/6 "

Wonderiul value
Complete with operating mstmc!lonl

A GENUINE 4 AMP BAT-
TERY CHARGER for Oniy
4916 P & P. 416

T

Made in Ebgland to var own specifica-

twon and fully gu teed. High-Low-
Med. charge 1ate. 6V, or 12V, Sclector
Plug. 200/ Mains Belector Plug.

1 amp Cariridge Fuse protection, com-
plete with maing lead charging lead and
crocodile elips.

RONETTE STEREO O.V.S. TURNOVER CARTRIDGE
with 2 Sapphire Stylus, OUR PRIUE 19/8 each. P. & I,

PERSONAL CALLERS ONLY
The very Jatest Supe Sl Line Auto-
*h, Buit  and
tng the new

sn
latr -t desimn abinet. 20 witt output

th  tone i Vol J
&Iunrrnlﬁfml-‘u]];m(luar;;:‘l:::l 11 Gns.
VANTONE MAINS RADIOS

3 valve superhet with butlt in Ferrite
tuning
ar.
£3.15.0
plur  3/9
[P P.

1l ully
Guaran-
teed.
Thi~  wonder-
ful httle radio
will receive
all stations in Mediwave lud and clear
ine, Laxembourg.  ldeal for bedrooms
kitchens or as a recond maine radio.

EHRECORDER

4 Trancistor Tape Recorler. Fary to
operate single [ever functiou control,
200mW output comnplete with micro-
phone—iin, Tape—spare Spool—Per-
sonal earprece an 1 batteries. Wonderiul
valne £4,19.6 plus 5/- I'. & P.
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Optional case {(both models)
TEAK & VINYL HIDE £3. 10. 0
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notjustibut2

NEW TUNER-AMPLIFIERS

model 127 Stereo £37.10.0

model (27 Mono €26.10.0

For full details, technical specifications and
list of over 300 -stockists, post coupon or
write mentioning PW.2.65

ARMSTRONG AUDIO LTD. WARLTERS ROAD, LONDON N

!
+
z
2
3
7

The Longfellow hi-fi

cabinet measures

77 in, long. it takes

records, turntable, =l
tape-recorder, amplifier, tuner—all of your
hi-fi set up in one superb cabinet!

Walnut or Mahogany 39 gns.

Teak 42 gns.

RECORD

Write now for Catalogue of full range and nearest ‘

stockist,

(Dept. P.W.2), Brook Road, London, N.22 |

Telephone: Bowes Park 7487

om ELECTRONICS s
BUlI-D 2 5 CIRCUITS

EXPERIMENTS
including:

TEST GEAR
& MINIATURE CATHODE RAY OSCILLOSCOPE

| @ VALVE EXPERIMENTS TRANSISTOR EXPERIMENTS
@ BASIC AMPLIFIER 'BASIC OSCILLATOR

Fi ELECTRONIC SWITCH
@]eASICIRECTICER SIGNAL TRACER
::rggg:ﬁ;}}“"& Aaadl BASIC COMPUTER _CIRCUIT

IRCU BASIC RADIO RECEIVER

@ SQUARE WAVE GENERATOR MORSE CODE osaLuTon
@ SIMPLE TRANSMITTER ETC.,

This complete practical course will teach you all the basi¢ facts
of electronics by making experiments and building apparatus. You
learn how to recognise and handle all tvpes of componems—thelr
symbols and how to read a circuit diagra.m You see how circuits
are built and how they work BY USING THE OSCILLOGCOPF
PROVIDED, Applications of all the main electronic circuits dre
demonstrated—radio reception and transmission: photo-electrics:
computer basics: timers; control crculr,s etc: lncludlmz servioing
techniques. NO MATHS USED 0 R NEEDED.. T, Y
NEEDED. NO PREVIOUS KNOWLEDGE OR E XPFR E\( E
NEEDED. Tutor service available. No extras needed—tools
provided. Send, now. for FREE DETAILS without obligatior.
to address below.

TO: LERNAKIT, Dept. K 10, RADIO HOUSE, 40 RUSSELL
STREET, READING

Please send free detatls—

NAME

ADDRESS. .....
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by—

=0-25 amps (approx.)

4.6 Power Factor

In a circuit containing resistance and reactance,
only the resistance actually CONsSumes power. The
power factor of a circuit in which an alternating
current is flowing is the ratio of the actual power
consumed to the apparent power consumed.

l !VV%NA#
geCt I Fig. 33—Resistance and
250y c in

capacitance series
50¢,/s p

T mF-l- with a 250V a.c. supply.

In Fig. 33 the applied voltage is 250 and the impedance
of the circuit is 3186 ohms. The current flowing in
the circuit is given by

E 250

R 3186
=00638 amps.
Therefore the apparent power consumed is

=EI
=250x0-0638

=15-9 watts.
Only the resistance actually consumes power however
and this is given by

W=]*R
=0-06382x 100
=0-4] watts.

Therefore the power factor will be—
Actual Power 0.41

PRACTICAL WIRELESS
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For radio frequency work it is often much easier to use
the expression
10¢

" 2ay/IC
L is in microhenrys (Lx10-%) and C is in micro-

farads (Cx107'?). Resistance does not affect the
resonant frequency of a circuit.

where f is in kilocycles

lo_] ~
L C ™ L’\;
=

The above formulae for tinding the resonant frequency
of a circuit are true for both series and parallel circuits
at the resonant. frequencies—however the two circuits
shown in Fig. 34 behave differently at frequencies
other than the resonant frequency. The reader is
urged to study turther the differences between: series
and parallel resonant circuits and also to look into the
quality factor (Q) of a coil or capacitance which is
basically the ratio of the reactance of the component
10 its resistance.

4.8 Coupled Circuits

If energy from one circuit is transferred to a second
circuit the two circuits are said to be coupled. Coupled
circuits may be used also to match the impedance of
one circuit to that of another so that maximum power
can be transferred. The circuit receiving power is
called the secondary circuit and that supplying power
is called the primary circuit.

Fig. 34—Resonant cir-
cuits; {a) parallel and (b)
series.

(a)

Apparen; Power 159
=0.026

The Power Factor may also be ex-
pressed as a percentage—and re-
membering that for a purely resis-
tive circuit the power factor is 1 o

Input

. b
N HE

o 0

(e, ~O

(or 100 9,)—the power factor in the

(b)

above example would be 2.6%. o a & o
4.7 Resonance Z
The frequency at which theinduc-  jnput % == Output  Input = m— Output
tive reactance and capacitive re- 7 7
actance are equal, in a radio fre-
quency circuit, is called the resonant L
frequency. o © 0 L% « O
XL=X. substitute in the expres- Fig. 35—Four examples of coupled circuits.
Four methods of coupling circuits are shown in Fig.
sion, 2~rfL for Xrand — for X. and we obtain— 35. In (a) the capacitance C is used as a common
2xfc feature to both circuits and therefore permits a
1 transfer of power. In (b) the primary circuit only i
=——— where f is in cycles per
27/ L.C

second, L is in Henrys and C is in Farads.

—continued on page 990
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Ilims. for improved
. = e

TOW that it is becoming increasingly more the f.m. service have been obtained by a little
\ difficult to use the medium-wave band after attention to detail and by one or two simple
4V dysk, due to the rising whistles and “monkey  adjustments. which this article sets out to descrige.
chatter” from closely adjacent and “on-frequency”  Firstly. however. it should be remembered that
interfering stations. especially at the top end of the vast majority of the British Isles is now
the band. more and more serious listeners are adequately embraced by the f.m. service, either
turning their attention to the possibilities of from main_ transmitters or from booster or relay
achieving improved results on the f.m. (frequency  stations. Table 1 gives a complete list of such
modulation) band. stations. existing and projected.

In the v.h.f. Band Il spectrum—from 87.5 to
100 Mc/s—the BBC transmit at relatively high  Signal Propagation
quality the Home, Light and Third programmes
and also regional progammes in some areas. Secondly, to understand the v.h.f. system. an
Under normal reception conditions these signals ¢lementary idea of how the signals are propagated
are totally immune from the interference troubles is desirable. Under normal conditions the v.h.f.
of the medium waves. ) signals from the transmitting aerial follow a very

Space

Medium Reflective
T3 . . Reflective frequency layers
transmitter transmitter : :

Fig. 11 Signal propagation. (a) Here the v.h.f.;f.m. signal follows a slightly curved path from transmitter to set, while
sky signals pass through the reflective layers. At (b) is shown that at medium frequencies the ground wave hugs the
earth over a greater distance while the sky signals are reflected back to earth from the upper atmospheres. Thus,
while the range of @ v.h.f. signal is limited, medium frequency signals are propagated over far greater distances.

However. a listener going over to f.m. for the slight curve over the local surface of the earth. as
first time may be sadly disappointed in the results, shown in Fig. 1{a). This means that at distances
for instead of the clear reception expected he may exceeding the curved path length the receiver is
find the programmes badly disturbed by things virtually outside the range of the transmitter.
like crackles from passing cars, by a peculiar This gives the service area of a v.h.f. station
warbling note effect marring the tuned programme,  which. rarely, for consistent reception. exceeds 50
and in some cases by a distortion of a kind that to 60 miles from transmitter to receiver, though
lcaves the impression of an incorrectly centred height of the receiving aerial above sea-level. will.

loudspeaker speech coil. . . of course, have some bearing on this, as would be
These a_;fg)arcnt shortcomings, coupled with the expected. : .
possible difficulty of tuning in the required station, The v.h.f. service is thus a *“local” service, for

may cause the listener to abandon the f.m. service  consistent usc of listcners only within the range of
and resort back to the medium frequencies with  the service area. This is the reason for the large

the “ monkcy chatter ” and whistles. ) number of transmitters required to cover the
In the majority of cases of thi$ nature investi- country as revealed in Table I. .
gated by the author, greatly improved results on Now, the signal propagation at medium
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FOR PEAK PERFORMANCE AT LOW COST—

e CODAR %20,

7 i====

Advanced design and craftsmanship plus an unequalled regutation proved
"by the many hundreds of testimonials received from COD AR users is your
guarantee of complete satisfaction. Only the best is zood enough for
CODAR—Mullard, Brimar, Jackson, Deneo, Electroniques, Thorn. A.E.L
are just some of the fumous names huilt into CODAR equipm:

DAR-KITS are supplied with elear pictorial dlagrams and easy to
lollow instructions—no technical knowledge or special tools are required
for complete success. Build your Short Wave Station with CODAR-KITS
and enjoy peak perfarmance and world wide reception previousiy
possibie only from much more expensive equipment.

Far illustrated leafiets giving fullest details send 6d. in stamps.

CODAR R.F. PRE-SELECTOR. Will considerably merove the performance ol
any superhet receiver. sults are amazing.” “Well wonth the money.
MODEL P.R.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up
20dB gain plus substantial image rejection, improved signal/moise ratio and
selectivlt,y Sglector switch for either dipole or single wire antenna, Power
requirements 180-250 volts 12 M/a H.T. 8.3 volts .3 amp L.T. Size 8iin, xsm x 4in.
Ready built, complete with cables, plugs and l.nstruct,lons £4.17.6. Carr. 3/-.
MODEL P.R.30X. Self powered version for 200-250 V. A.C. and aiso provide.
25 Méa at 200V, H.T. and 6.3V .1 amp L.T. for other accessories. £7.2.0. Carr. 3/-

CODAR “Q” MULTIPLIER. MODEL R.Q.10. For use with any superhet
recelver with an L.F. between 450 and 470 Kc/s. Provides considerable tncrease in
selectivity for either speaking or rejecting a-signal on AM, CW or SSB. Both
PEAK and NULL functions tunable over recetver. I.F. passband, B.F.O. facility
included. Size 8iin. x 5in. x 4in. Power requlrements 180-250V. H.T. at 5 M/a
6.3V. .3 amp L.T. Ready built complete with cables, plugs and 1nstruct.lons
£6.15.0. Carr. 3/-. MODEL R.Q. 10X. Self powered versian for 200-250V A.C. an

gésg gr%vldesalzs M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories

.8.0. Carr. 3/-.

CODAR A T.5. 12 WATT 2 BAND TRANSMITTER. The newest, most compact
transmitter for fixed or moblle use on 160/80 metres. ‘‘The tiny TX with the BIG
volce.” 8ize only 8n. x 5in. x 4in. (Rase area 1s less than two-t,hlrds or his page.)
High stahility new type calibrated V.F.0. 1.8-2.0 Mc¢/s and.3.5-3.8 Mo/s (up to
4 Mc/sexport). Alr-spaced CODAR-QOIL Pi-net output. P.A. Plate cr rent meter
plus neon indicator. Plate/screen modulator. AM/CW ‘switch and Panel k
Jack. Plug changeover for 6 or 12 volt heater supnl.v Eeady built £1&10 0. Ca.rr
4/-. A.T5 POWER SUPPLY UNITS. Type 250/S. T 200230V, A.C. h Stand
by/Net/Transmit and aerlal changeover sthchmg, stabllised V.F. 0 supply.
neon standby/transmit indicator. £8.0.0. Carr, 5/-. Type 12/MS 12V, Trnnsistor
power supply unit available shortly. (H.P. Terms Available)

CObAR KIT MINI-CLIPPER—OUR FAMOUS SHORT-WAVE RECEIVER
% Can be-built in bne evening ready to switch on and bring the World to your
fingertips at very low cost. % Supplied complete with valve, one coil 25-75
metres and 4 page instruction manual. PR 39/6. Carr, 2/6. Extra Colls 4/9
each, Instruction Manua!l only, 2/- (credlr.ed on order) Electrical Bandspread
available Provision to add 2 transistor amplifier.

CODAR-KIT CR45 MAINS T,R.F. SHORT-WAVE RECEIVER. World
wide reception—North and South America, Russia, Indla, Australia, Far East,
Amateurs, Shipning, etc. & Separate electrical bandsnraad Y 3 slow motion
E vernier drives. % Low loss polystyrene plug-in coils, factory aligned. % Dials
Y calibrated In frequencles and degrees. % Power output.3 watts for 2/3 ohm
speaker. & Valve line up: ECC81, ELB4, EZ80. CODAR-KIT CR45 complete with
valves, 3 coils (10-28, 2575, 60-176 metres) and 11 page instruction manual (LESS
Cabinet). £7.5.0. Carr, 4/6. CR.45 CABINET. 12in. x 5}in. x 7in. with
sliding door for easy coil changing. 28/8. Extra coils 4/9 each. Instruc-
tion manual only 4/- (credited on order). (Can now be supplied ready
built—price on request.) (H.P. terms available.)

CODAR-KIT CR 66 COMMUNICATION RECEWWER. The finest
superhet kit ever offered. + Covers 540 Kqo/s—30 Mg¢/s in 4. bands. &
Separate electrical bandspresd. % Factory aligned Coil unit and 1.F.
Transfarmers. ﬁRegeneratlveI ¥, stage formaximumgainand B.F.O
for C.W. reception, % Power output 3 watts for 2/3 ohm speaker.
+ Panel controls: Aenal Trimmer, A.V.C., Standby.
Bandswitch, A.F; Gain, LF. Gain, B.F.O., etc, % Valve
line up: ECHB8I, EBFSQ 'ECC8L, EL84, BZ80, EM84. % Size
16in. x 6iin. x Blin. CODAR- KIT CR 66. Complete with
17 pagemst.r ¢tion manual. £19.10.0 (Ready-built £22.10.0)
CR 66''S" Meter Model Kit £21.10.0 (Ready—buil £24.10.0).
Carr. 7/6 extra on a}l models. (H.P. terms availahle.) In-
struction Manual onIY. 718 (cred.lbed on order).

AS EXHIBITED AT THE 1964
R.S.G.B.RADLO COMMUNICATIONS EXHIBITION

CODAR RADI? COMPNY BANK HOUSE, SOUTHWICK SQUARE,
MHET

Southwick, Sussex. Tel. 3149

G3IRE

Canada; Codar Radio of Canada, Tweed, Ontario.
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NUSUAL
INGIE SPEAKER

CONCRETE
COLUMN

An inexpensive col-
umn speaker con-
structed from a
concrete pipe and
fitted with a good 8in
or 10in. unit has at-
tracted much interest
and admiration
because of its clean
open sound.
Complete kits of
wooden fixtures are
available including
absorbent wadding
and diffusing cone.

Tz zzzzzzzzidzzizéda

W////////////////////f/////////////////////////////////

\

Price £3.15.0 for 8" model. Recommended
8" unit—Super 8/RS/DD £6.14.2 including
purchase tax.

Price £4.18.0 for 10" model. Recommended
10” units—Super {0/RS/DD £10.18.8; Golden
10/RS/DD£7.17.5; IO”Bronze/RS/DD £4.12.9.
Prices include purchase tax.

Suitable concrete pipes can be purchased
from builders’ merchants at about 12/6
and 17/6.

Descriptive ledflet free on request from:

Wharfedale

WHARFEDALE WIRELESS WORKS LTD.
IDLE BRADFORD YORKSHIRE
Grams: Wharfdel Bradford
Phone: Idle 1235/6

7zl

N/,

////////////

7
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VALVES 5VE5! coimmeco

[sETs 1RS, 185, 1T4, 384, 3V4, DAF9], DF91 DK91 DL83, D1s&: Bet

of 4 for lﬁl- DAFQG DF9%, DK96, DL9S: 4 for ”Iﬂ

1AYGT 7[0‘7 8/- DF33 8/= BULEE 7Y P95 8/0) U47 878
D3 817 79DF9]  2/6/ECL8S B/~ PUST || Usn 9”9
1R3GT SIS tbﬁ 7/8!nros 6/-IEF30  8/8{PCC84 8/6{USO b}
INSGT  B/«7H7 5/8{DH7  3/8/EF4L 8/§!PCCSS  9/6) U52 48
IR5 4101774 B/-{DH77 S/EEF42  4/8[PCFs0  6/0|U3e 8
185 a/9 uAT, 3/9|DHAL 12/4E¥80  4/3 POF83 8/9|U78 1]
IT4 2/8! 4/9(DK82  8/-'E¥s5  8/-|BCFS4  7/9|UL9L I
2P 18/8 mx7 4/9'DK91  ¢/8 E¥36  6/8|PCre  9/6| U281 878

3A5 8/9 12K70T 4/3|DK92  6/3 EFSo  4/8 PCP805 ll: voor 9
3Q4  4/10 12KAGT 8/9/DK9s  6/8 K¥o1  2/8(PCL82 4/
384 479 12Q7GT 4/8|D1.33 73 BFo2  2/8/PCLA
V4 516 19BGSG 8/8|DL3>  8/8 BI'188 7/

504G 4/620L1 12/6/DL92  4/BEL38 lm 18
5Y3GT §/-20P4 13/8/DL84  S/REL4L PEXA4

3 l/
PCLS4

i o
BZ4G/GT 8/-20P5  11/9IDLO6  8/-KLa4  4/§IPEN3S3 [
BALG  2/-[23LAGT 4/9|EABCSO 8/-EL9> _8/8| PEN3520 BCA1 73
BAQS  6/«30C18  B/8|EAF4Z 47 18/« | UC! 8/3
BATS a/unvn 8/8|EB41  4/-(EM80 6/3[PEN4VA_ UBP80 §p
6BAS  6/-30L15 9/8(EB91 2/« EMAL 7/ 18/6  UBF&) /2
6BE6  5/3 aom 13/8|EBCas  8/-|[EMad 0{ PEN36C U r
6BGAG 12/ sopio 13/8IERCA) TYEMST 7. . 1UCCss 89
6BHE  5-'30P 8/-[EBFS0 6/-{EY31 l- PL38 #] UCF80
8BJ8  5/8 wPl m 10/9(EBF33 7/8.EY48 PLAL l- chga 4
AF13  3/6.30PT.11 12/3|EBFa9 6)-E240 §/8/pLaz  8/8 UCHAL €/8
6F14  9/-35A5 14/-IEBL21 10/8|EZ41 18 |PLS3  8/-|UCLAZ 3
6J7G  4/6 35LAGT 6/8|ECCS  4/9E780

K76 1/8.3574GT4/11|ECC0  8/9EFAR)
BKTGT 4/-53KU  8/8|ECCAL  3/9'FW4/500
6KSG  4I3ACIVPT ECCS2 4/9'G738 1
AKSGT  7/6] 1e/6|ECOS3  7/-aHer
n?vq 9/8A731  B/8'ECCAs  O/BIKT32

,\,77\“\\

k]

i

:

=
"';222—!2
FXRERES
2

gBosa

3 4/9|B36 4/8|ECCSS  6/8|KT76 Y82
FQTUT B CCHAS 12/9 F(Fso olaunuool ¥
G64L7IGT 4/8lCL33 /6, ECF82 : P\'ga Y4l
68N7GT 3/0|/CY1 12/8 Ecm 10/ Mve/rml PY800 Yoo 5’[.
8V6G  3/9|DAC32 B/3|EC 8/ 18/6 I THILO nn
svm'r 816/ HAFI] a/a ECHA“ 8/3(N18 l 1 ‘Tlﬁua

3/9,DAF9S 6/ ECHE1 o/ %108 1 \v /: ”
5X5GT #/6 DCCO0  6/9'ECLSO  6/8 Uus 16/

READERS RADIO

24 COLBERG PLACE, STAMFORD HILL, LONDON N. e
STA. 4587

Post 8d. per valve extra, \ny Parcel {nsured against Damage in Transit 04 ekbth
C.0.D. Parcel 4/8 extra.

LISTEN TO THE WORLD on T‘LSTAR sur I.YALYE

] SHORT WAVE | l\Amo
gl Reoelves 8poed usic
(rom gll overtheworla tloe

includes valve mg oné ooil
covering 40-100 métres. 3@
or 3 valvd

speaker use. ‘l‘dh %IIH‘

Costs  3ff« P. & P. 2
All parts availablp sepheataly

READY TO USE

pocker raoio | R.C.8. PERSONAL SET

r‘ ‘l‘.. Destgnod for personal listéning

fi without disturbing others. Sup-

| ™ plied complete with battery and

earplece—no extraz to buyl

ﬁ Sensitive one transistor diode

e 9/11 cxrcunnvesquamy raproduomon
P.&P. 2. over mediam wave L)

Covers Medium tive case with 1urle tunmc

waveband. No ldeal for use tuner,

teriesneeded. Oom only 3k x 2 x in. ie

pletewithearpiece. P, s :i
—p—-

BATlTERY ELIMINIATOlkt r
The ideal economicgl and sa! rufipifi v -
SISTOR RADIO, e svLt: & TAnﬁ R0 Ty
AMPLIFIER, etc requh ng voltages sh
Tvpes Avallable: 0 v.; 8 v.; 4} v. smule output) Sized x3x
tn, PRlCE 39/8 aach 1 & .2

v+ 0Ov.:8v + 8y, ordl i v, (Two le)?ru%e outputs.)
Size 3 x 3 X zin PRICE 42/0 each P & P.2 lease atate
output required.
All the above units are completely &) lubed ﬁ'om mains by
douple wound transformer ensyring 1

FOR THE OONSTRUOTOR .
e 0, UL T L S o o
E.SVCO ul with earpisce. o Rf<
%as;; }toZIBu 11d 3+ TRANSISTOR SET with speaker a‘f/&

All parts avaflabie separately

R.C.S. PRODUCTS (RADIO) LTD.

i1 Oliver Rd., London, E.17. (Mail Order only)
Export Trade Enquiries Invited
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TABLE |
Relay
Station Main Booster Frequency Mc/s
Light Third Home
Ashkirk (S.E. Scotland) b4 89-1 913 93-5
Blaen-plwyf (W. Wales) o 88-7 90-9 93-1
Divis (Belfast) i 90-1 92-3 94-5
Douglas (Isle of Man) - 88-4 90-6 92-8
Dover ’ = 90-0 92-4 94-4
Enniskilien O 88-9 911 93-3
Fort William = 89-3 915 93-7
Haverfordwest (Pembrokeshire) J 89-3 91-5 93-7
Holme Moss (Huddersfield) he 89-3 91-5 93-7
Kinlochleven e 89-7 9i-9 94-1
Kirk o’ Shotts * 89-9 92-1 94-3
Les Platons (Channel Islands) = 91 94-75 97-1
Llanddona (Anglesey) = 89-6 91-8 94-0
Llandrindod Wells O 89-1 91-3 93-5
Llangollen (N.E. Wales) ® 88-85 91-05 93-25
Londonderry e 88-3 90-55 92.7
Meldrum (Aberdeen) b * 88-7 90-9 93-1
North Hessary Tor (S. Devon) * 88-1 90-3 925
Oban = 88-9 91-1 933
Orkney = 89-3 91-5 93-6
Oxford x 89-5 9i-7 Mid 93-9
West 95-85
Peterborough he 90-1 92-3 94-5
Pontop Pike (Newcastle) & 88-5 90-7 929
Redruth (Cornwall) = 89.7 94-9 94-1
Rosemarkie (N, Scotland) . he 89-6 9t-8 94-0
Rowridge (Isle of Wight) o 88-5 90-7 92-9
Sandale (Carlisle) * 88-{ 90-3 Nth 94-7
Scot 92-5
Sheffield i 89-9 92-1 94-3
Skye * — — 93-9
Sutton Coldfield o 88-3 90-5 92-7
Tacolneston (Norwich) “ 89-7 91-9 94-1
Thrumster (Wick) he 90-1 92-3 94-5
Wenvoe he 89-95 96-8 Welsh 94-3
West 92-125
Wrotham . 89-1 91-3 93-5
NOTE—*Relay Booster” indicates a transmitter which derives its signals “‘off-air’’ from a main transmitter
and re-radiates them on different frequencies into the “‘screened’’ area locally. Stations indicated *“Main™
may be high or low power transmitters.

frequencies differs substantially from that at v.h.f.
as shown in Fig. 1(b). Here one transmitter covers
large slices of country because the signal not only
follows a curvature closely analogous to that of
the earth itself for a relatively greater distance
than the v.h.f. signal, but also because the signal
rises skywards and is reflected earthwards by
“reflective ” layers in the ionosphere and tropo-
sphere so that great laps of the earth are embraced.

The reflective effect is influenced by time of the
day (and might), and after dusk distant stations
which do not cause interference during the hours
of daylight start putting strong signals into
receivers which are tuned to local stations having
frequencies close to or the same as those of the
interfering stations.

There is nothing that can be done about this
by the listener; it is just the result of the crazy
congestion which has been developing steadily
over the years und must. unfortunately. be accepted
by those whose desire it is to tune to the top end,

in particular, of the medium-wave band after dusk.

There is no need for listeners of the local
programmes to suffer the disturbances, however,
for the v.h.f. service, launched at very great
expense by the BBC for the purpose of improving
focal reception, can solve the problem.

As is shown in Fig. 1(a) skyward signals from
a v.h.f. transmitter normally fail to be reflected by
the layers in the upper atmosphere, which means
that distant stations cannot normally affect local
reception, even though frequency sharing may be
adopted.

Capture Effect

There are times. however, when the v.h.f. signals
are reflected due to abnormal weather conditions
and during settled periods during the spring and
summer months, The f.m. system can handle this
problem. nevertheless, and this it does because of
an f.m. characteristic—called the “capture effect”
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—which causes the f.m. set to lock on to the
strongest signal and almost completely reject the
weaker interfering signal, even though this may be
oh the same frequency as the wanted signal.

Thus, listeners to the f.m. service are pretty well
assured of good interference-free reception under
all conditions. That is, provided their receiving
installations are correetly tuned and adjusted.

One of the reasons why good v.h.f. reception is
not achieved in practice in some cases is that the
signal applied to the set from the aerial is far too
weak. Nearly all commercial f.m. and a.m./f.m.
receivers contain an internal compressed dipole for
Band [l operation, and while this may deliver
sufficient signal when the set is operated reason-
ably close to a transmitter and in a building and
local area which is not unduly screened, it is far
from adequate at distances in excess of about 10
miles from the station.

Modern sets are remarkably sensitive, and even
on a very weak signal they will give some sort of
results, and quite loud signals at full volume, but
operated under this condition any local inter-
ference will almost certainly be stronger than the
signal itself.

-Unless the set (or tuner) is a very elaborate type,
the interference will break through as crackles on
sound, and this applies especially to car ignition
and electrical interference from  domestic
appliances.

Amplitude Limiting

Given a reasonably high level of wanted signal,
all but the very poorly designed and inexpensive
receivers will  automatically suppress normal
electrical interference due to the amplitude limit-
ing action which is inherent to f.m. sets.

All interference of this kind is amplitude modu-
lated. Thus, it follows that a set which is sensitive
only to f.m. signals and considerably insensitive to
a.m. signals will give interference-free results even
when operated in an interference-infested area that
would render ordinary a.m. reception almost
impossible.

Max. response

Dlpole\
Insulator \
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Feeder to
receiver

e
»

Fig. 21 The basic f.m. aerial at (@) and its palar diagram at (b).

(a) Max responsey (b)
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Assuming, then, that the f.m. set is in good order
and correctly tuned (for incorrect tuning will affect
the Eick-up of interference. as we shall see later),
a igh level of interference should lead

- immediately to a check of the aerial system.

If nothing more than the internal aerial is used.
one could be fairly safe to expect a * dramatic”
improvement in reception by the use of an external
aerial. Unless one happens to reside in an area out-
side the range of an f.m. station (see Table 1), the
external aerial need not be too elaborate.

Often a simple room or loft type aerial is suffi-

- cient, provided it is cut to the optimum length,

turned for maximum signal pick-up and connec-
ted to the receiver through the type of cable (twin
feeder or coaxial) as recommended by the manu-
facturer.

Basic F.M. Aerial

Fig. 2(a) shows the basic f.m. aerial. This con-
sists of a dipole, comprising two lengths of con-
ductor each of dimension 1, giving an overall
length of 2 times | plus the length of the insulator.
In practice, the distance between the holes in the
insulator, carrying the two- halves of the dipole, is
about 1in., but this is not critical.

For all areas in Great Britain, the overall length
of an f.m. dipole is 5ft. 24in. Thus, the length of
each half will depend upon the length of the
insulator employed.

To the centre of the two conductors is connected
the feeder cable to the set. The diagram shows the
connection to coaxial cable, but the connection to
twin feeder would be similar; that is, one conduc-
tor to each half of the dipole.

If screened twin feeder is used, the outside
screening braid should be dressed back and left dis-
connected. o

Now, an aerial of this nature, when mounted
horizontally, as is required by the horizontally
polarised signal from the f.m. stations, is bi-
directional. It has two directions of
maximum response, and two direc-
tions of minimum response, as
shown in Fig. 2(b).

For the best results, then, the
aerial should be positioned so that
it looks broadside on towards the
station. If necessary, a map should
be used to establish the direction
of the station relative to the receiv-
ing site.

Two practical aerials which can
easily be constructed by the enthu-
siast are shown in Fig. 3. At (a) the
dipole is formed by two lengths of
insulated wire supported between
a pair of insulated hooks .in the
roof-space, while at (b) the dipole
is made of 4in. diameter tube
supported on a wooden frame and
mounted on insulators. Both types
will give good reception up to dis-
tances of about 25 miles from a
station.
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your career . ..
hobby . . .
own business . . .?

The demand for good Electronic Engineers is increasing
almost daily throughout the world. Electronics is now
the most rapidly expanding of all industries with its
applications reaching into almost every sphere of human
activity. If you are looking for a new career with new
opportunities, then now is the time to choose—
Electronics. If you are already employed in this field—
then now is the moment to seek high qualifications
to secure the top jobs which are waiting to be filled.
Most of all, the great potential of electronic develop-
ment means unlimited scope for the future and will
ensure a secure occupation for you—unlikely to be affec-
ted by possible future recessi in other industries.

The British National Radio School has had 25 years®
experience of HOME STUDY coaching for students
wishing to master the fascinating subjects of Elec-
tronics—whether the object be career or as a hobby or
new interest. The School is entirely independent and
specialises ONLY in the teaching of electronic subjects.
It employs only fully qualified staff to conduct and
supervise each individual course taken by a student
and it is this close and personal contact between Tutor
and Student which we believe makes possible the suc-
cessful completion of a course of study.

A special feature of our system is that all courses
start right from the beginning and no previous know-
ledge or experience is necessary or expected. Training
is carried out in easy step-by-step stages using the most
modern methods of tuition. The great advantage of
the home study method is that it provides a complete
self-contained course giving everything needed for the
subject concerned and enabling work to be done in the
comfort of one’s own home and over any period of time
desired.

EXAMINATION COURSES
@ CITY & GUILDS TELECOM. TECHNICIANS CERT.
@ CTY & GUILDS FULL TECHNOLOGICAL CERT.
@ A.M.Brit.l.LR.E. EXAMINATION
@ RADIO AMATEURS LICENCE EXAMINATION
@ P.M.G. CERTIFICATES FOR RADIO OPERATORS.
@ R.T.E.B. SERVICING CERTIFICATES.

OTHER COURSES
® MATHEMATICS
@ TELEVISION
® TRANSISTORS

@ SERVO-MECHANISMS
® COMPUTERS
[ ) 2{\DDSAR & NAVIGATIONAL

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

| am interested in....

TR P T TR RS—-— emmviiiiin FEieatitescitnnsassesssstessrsestaten }

LEARN - THE
PRACTICAL
WAY ...

Learn — by bmlding — ap
international receiver in
the top quality class . . .
nine transistors , ., . L.W.
MW, TWO SHORT
WAVE Bands and VHF/
FM . . . mcorporates every
modern  receiver

technique.

design

£0,000 ohm/volt
modern multi-

N

Catbode ray oscilloscope
to show how circuits
work ...

sigral generator
of new design and
wide irequency
coverage, .,

range test meter ..,

S _

tN] |/1{”# Complete picture way

i |h library of theory books and
[ | |' »' practical manuals

L. arkes NO MATHEMATICS!

BUILD AND EXPERIMENT WITH ALL
THE ABOVE—AS—YOU—LEARN . ..

Thixs is a new complete experimental eourse comprising a
mixture of theory and practical work using a very full
range of clectronic components and apparatus. starting
right from th rginning—or at o later stage if needed—the
fie student to build up all the basie elec-

WAY
It is of real luxury qualit

A ¥ throughout—onerates from a 9v.
battery and can be ased anywhere in the world. Every pre-
sent day technique in circuitry is covered and the eourse

also includes multi-range test meters signal generator and
oscilloscope. By the end of 1he ¢ouw the student will be
able to deal with any type of servicing work with confi-
dence and will also have a very useful workshop of equib-
Y 00 interesting and wsorbing EXPERI-
MENTS are carried out during this comprehensive course
enabling anyone to gain full mastery of electronies,

POSTINOW [ 7T A V R F V]
TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS.
Piease send me your free Brochure, giving details of your Courses, without any obligation, to =—

e

Bloek Caps
Please

.s..COUrses above
2,65
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Five

that can’t be beaten.
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models from our tremendous range of soldering

instruments. Superb performance. Amazingly
compact. Developed to simplify YOUR soldering.

Copper bits for greatest speed.
Permatip bits for long life. May we deal you in?

Brachure P.W.10 post free on request

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey
Telephone: CROydon 8589

Shall we toss it to the *Totters?

Every year at this time we find ourselves with some perfectly good
equipment which must be disposed of to make room for new items.
Finally it becomes a choice between loading it on the junk man or
offering it at prices that will just cover the cost of the advertisements.
So here are the items we have decided to offer at far below list prices.
Buy now and profit by our loss!

(One only) Leak Stereo 50 Amplifier
No pre-amp. (List £42).....covvvnnnniennies
(One only) H.M.V. 10 watt 4+ 10 watt
Stereo. No pre-amp. (List £31.10.0)......
(One only) H.M.V. 4 watt + 4 watt
Stereo (List £27.6.0).......ccccvnvvnniininnne.
(One only) Heath Kit $88 Stereo Ampli-
- fier, ready built (List £27.10.0) ............
(One only) Goodmans Axiette enclosure
Kit (List £14.1.6) oevirniiniiiiniiieninninnans
(One only) Johnsons S00A S.W. Mains
Set, ready built ...oociiiiiiiiiiniiin
(One only) Rotary Convertor, ruggedly
built to Government Specification in
strong wooden carrying case. Input 12
Volts .D.C. Output 230 Volts A.C. 5
CYClS eerearnniiniinrniinniriiiiiiniooes
B.S.R. Tape Decks ccverenns e

*Technical term for Rag and Bone Man/

£19.10.0
£10.10.0
€9.10.0
€12.10.0
€5.10.0

£5.10.0

€8.10.0
€7.15.0

(7 only) Steel Cases for Globe King
300A. Grey Hammer finish, 127 x 81" x
8}, hinged lid, speaker grill, complete
with metal chassis 108" x 73" x 14" ......

(2 only) Steel Cases for the Centurion
(Grey Hammer finish) 12”7 x 64" x 77,
complete with chassis 117 x 6” x 1{"......

(One only) Hiwayman Case in plain
white wood with handle. Ideal for any
small portable
Chassis for the Shirley Stereo Amplifier,
with engraved front panel ........c...c..eeee
Meters 500 Micro-amp, scaled 0-15 and
0-600

.................................

.............................................

Please add 116 for post and packing on all items.

£1.9.6

£1.9.6

£1.2.6
€1.0.0
15.0

However . . . if the above items don’t interest you,
and you require new standard components, write
for our famous Catalogue. It costs 5/-, plus 1/
postage, and it contains five Coupons, each worth

a shilling!

HOME RADIO I-TD- 187 LONDON RD., MITCHAM, SURREY ’Phone MIT 3282
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space

Insulated

(a)
(b) Self-

Fig. 3: Practical aerials. (a) Roof-space typé.
. supporting on wooden, frame.

(b)

- J/Dlpole:i!;o\
—1 1

insulators

i

o |

i
Nees

support

1\'
\,'

Mast ———————a]

When installing the aerial in the roof-space it is
desirable to keep it as clear as possible from metal
pipes and water tanks, as these can affect the pick-
up efficiency and tend to encourage instability at
the set.

Multipath Interference

A cause of poor f.m. reception not generally
known is multipath interference due to the v.h.f.
signal being reflected from a nearby hill or large
building and arriving at the receiving aerial a very
small fraction of a second after the arriva] of the
direct signal. Readers versed in the arts of tele-
vision reception will know that such reflections of
the television signals produce ghost pictures on the
screen,

The direct and reflected signals at thé f.m. aerial

produce a characteristic distortion which, as
already intimated, sounds not unlike a badly
adjusted loudspeaker. Should this trouble be

experienced, a check should first be made to ensure
that the set itself is free from blame, and the best
way of doing that is either to run it on records, if
a radiogram, or to switch to a.m. reception if of
the a.m./f.m. variety. If the effect is present on an
f.m.-only set or f.m. tuner, it may pay to try it out
at a different location, on a friend’s aerial, for
example.

However, the cure for the multipath interference

PRACTICAL WIRELESS
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i1s cutting out the reflected signal or, at least,
making the strength of the direct signal about 100
times that of the reflected signal. This discrimina-
tion can only be handled at the aerial—there being
no way of tackling the problem at the set itself.
With a directional aerial, the orientation can be
arranged so that the reflected signal arnves along
the axis of minimum response, assuming, in the
case of a simple dipole, that the direct signal is
arriving approximately at right-angles to this.

Multi-element Aerials

In severe cases of multipath interference, an
aerial of greater directivity than given by the
simple horizontal dipole may be required. This
would comprise the dipole and a director—or a
dipole, director and reflector (or a dipole and
reﬂec!or), The director and reflector are called

* parasitic elements ” because they are not connec-
ted electrically to the dipole.

Their purpose is to strengthen the pick-up of
the signal along the axis of maximum response and
further to reduce the pick-up along the axis of
minimum response. What happens is that the
aerial becomes responsive to signals arriving
<;,:gsentially along ome major axis, as shown in

g. 4

Points ot minimum response

Maximum response

Reflector Dipole  Director

Fig. 4: The addition of a director and reflector increases

the forward pick-up and reduces the pick-up at the rear.

This type of aerial may be required where multipath
interference is troublesome. (Dimensions in text.)

This improved directivity makes it more feasible
for the aerial to discriminate between the direct
and reflected signals, especially if the reflected
signals are arriving at an angle close to that of the
direct signal.

Note from Fig. 4 that the director is placed in
front of the dipole and the reflector at the rear.
The reflector is always a little longer than the
dipole and the director a little shorter, optimum
lengths being 5ft. 6in. and 4ft. 104in. respectively.
The spacings are also critical, being 32%in. from
reflector to dipole and 194in. from dipole to direc-
tor.

Distortion due to multipath interference can
often be reduced simply by altering the direction of
the aerial. Sometimes this will result in a decrease
in pick-up of the direct signal, but provided the
signal is still sufficiently strong to overcome car
and electrical interference this does not matter
much,
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However, if the direct signal is greatly reduced
at the point of minimum distortion, a small tran-
sistorised booster could be used to restore the level
of the signal.

Signal Strength Indication

Most tuners and receivers have some sort of
tuning indicator for f.m., and this is useful for
giving a rough idea as to how the signal pick-up
has been increased or decreased by orientation of
the aerial, by the use of a booster and by the use
of different aerials.

Not only multipath interference, but inter-
ferences of other types are aggravated by the use
of an incorrect aerial. For example, one may be
tempted to use the television aerial on f.m. This
invariably works. but optimum results are obtained
only if the aerial system has Band II facilities.
Television sets equipped with f.m. are often
expected to work from the television aerial without
an f.m. attachment.

This compromise is bad because the television
aerial is not cut to the lengths required for Band
IT reception and also because the f.m. signal is
horizontally polarised (needing a horizontally
mounted aerial) while the TV signal in many areas
is vertically polarised (with the aerial mounted as
a vertical “H ” for instance).

It then often happens that at times when inter-
ference from distant stations is troublesome, as
explained earlier, the interfering signal picked up
on the incorrect aerial is stronger than the wanted
local signal! This causes the * warbling” inter-
ference effect on top of one (or more) of the local
f.m. programmes.

Combined Aerials

Fig. 5(a) shows how an f.m. aerial can be
connected along with the TV aerials, so that all
the signals pass through the common coaxial
downlead. If it is required to separate the signals
at the set end of the downlead, the arrangement
shown in Fig. 5(b) should be employed. At (a) the
signals are combined by a triplexer while at (b)
they are separated by an f.m. diplexer (passing the
TV signals at one outlet and the f.m. signals at the
other).

Where installation is on a main road and passing
traffic interference is troublesome in spite of a
good aerial system, use of one of the small tran-
sistorised f.m. boosters can be of great assistance.
This is because the greater the signal applied to
many sets, the better the amplitude limiting.

Thus, if the signal without the boost is just
about strong enough to commence the limiting
action, heavy car interference will cause trouble.
The extra boost, however, often pushes the set
well into limiting and considerably reduces the
interference effect.

A little extra attention should also be given to
the tuning-in of an f.m. set, for unless the tuning
is accurate the full attributes of the f.m. system
will not be realised, and both distortion and inter-
ference could cause trouble. There are usually
three tuning points close to where the station is
tuned, two small responses either side of the main,
maximum response.

1t is imperative that the set is tuned to the

PRACTICAL WIRELESS
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B8BC T i \ i
TV ITV aerial
aerial
FM
gerial Coaxial
downlead
- from
aerials
Triplexer |
Coaxial FM
downlead diplexer
b
Tvanarm| @ ()
signals to To FM To TV
receiver receiver receiver

Fig. 5: A triplexer is used at the top of the downlead to

connect an f.m. aerial (a). An f.m. diplexer, or similar

device, must be used at the bottom of the lead if it is
required to separate the signals, as shown at (b). .

maximum response. Always tune for maximum
geﬂection as shown on the tuning indicator, where
tted.

If there seems to be two major tuning points
close together, the set or tuner itself may be out
of alignment, and this, agam is a fundamenta.l
cause of poor f.m. receptron. A f.m. set is not
easily aligned properly without instruments and
since so much relies upon correct alignment, it
often pays to have a good radio dealer perform
the necessary tfimmer adjustments,

Since the many f.m. stations are placed with
both geographic and frequency consideration,
interference Pom adjacent channel signals does
not occur under normal conditions. This means
that full expansion can be given to the sidebands
of the higher audio frequencies, and treble cut
and passband cutting, which are essential on
medium frequencies, are not required on f.m.

Thus, the quality of reception on a correctly
working installation is far above that of the a.m.
system. However, incorrect alignment can suppress
the treble and make tuning difficult. Moreover, if
the i.f. passband is restricted, excessive tuning drift
will be noticed as the set warms up and as its
temperature rises during use.

Tune to the Local Station

One final point, and that is since pretty well
every local area has its own f.m. transmitter now,
it is possible to pick up the signals, from trans-
mitters in adjacent areas. These signals, being
weaker than the local signals (although carrying
the same programmes), will be more prone to
interference.

One should always ensure, therefore, that the
receiver is, in fact, tuned to the local transmitter
and not to an adjacent area one.
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817 Experts guide you to advancement
and higher rewards

NEWNES PRACTICAL

- Electrical -

Useit Free
for 7 days

ABSOLUTELY COMPREHENSIVE!
This is what you receive without cost or cbligation—

4 Volumes strongly bound in Grey Moroquette, 9% in. x
6} in. 2, ages of instructive information on latest
oractice.  Over 2.000 Photos, Diagrams, Perspective
and Working Drawings, Electrical Circuits, and Data on
1est procedures, etc.

0o 0o 0

24 Data Sheets in colour and 12 Quick-reterence Blue-
print Charts complete in strong Chart Case.

o 0 o

Nuclear Power § fascinating
cut-away sections in full colour with explanatory text.

o 0o O

Free! Newnes Electrical Pocket Book (Value 10/6) Neariy
400 pages with 258 illuscracions, diagrams, tanles.

OUR FUTURE, if it is in electrical engineering.
depends on your ability and the services you can
render. The more experienced you are the ®etter

your prospects, the better your income . . . it’s as simple
as that! This New Edition of Newnes comprehensive
and authoritative publication is invaluable to you if you
mean to progress. Produced with the full technical
resources of NEWNES it covers every facet of the vast

field of modern electrical engineering.

INSTALLATION WORK OF ALL KINDS

Commercial Buildings, Small Houses and Flats, Hospitals,

Schools, Theatres, Cinemas, Electric

Alarm Systems.

Appliances,

INSTRUMENTS, MACHINES, EQUIPMENT

Electric Motors, Control Gear, Transformers,
Rectifiers, Electronic Control in Industry, Measur-
ing and Recording Instruments and Electricity
Supply Meters.

OPERATION, MAINTENANCE, REPAIR
Welding Plant, Electric Traction, Cranes, Lifts,
X-Ray Equipment, Testing Domestic Equipment,
Batteries.

GENERATION, TRANSMISSION, DISTRIBUTION

Power Stations, Power Cables, Public Supply.
Underground Distribution Systems, Town and
Rural Supplies, Cable-laying and Faults.

Over 2,000 Instructive Action Photo-
graphs, Diagrams, Working Drawings,

problems—it will surprise you!

Circuits. Many Concise Data Tables.
SEND TO-DAY—FREE EXAMINATION will
enable you to check it for your day-to-day

IF KEPT SAME PRICE CASH OR TERMS—NOTHING EXTRA IF YOU PAY MONTHLY

L--——————---—-----———

To: GEORGE NEWNES LTD.. 15-17 Long Acre. London W.C.2
Pleuse send Newnes PRACTICAL ELECTRICAL ENGINEERING without
obligation to buy. In 8 days | will return it or post only 16/-
deposit. then 204- monthly for 16 months, paying £16. 16s. in all.
Cashb in 8 duys £16. 16s.

iIf under 2| your father must fill up coupon.

If married woman your husband must fill it up,

Full Name.._.
(BLOCK. LETTERS)

(Mr., Mis., Miss)

Address

Tick ¥ where opplicable

The address on loftis—
Juy Property

Occupation

Beated unturnlshed ||
Parents’ Home

Signature
(Mr., Mrs., Miss)

Furnished Accom.

(PEE)72/1092 [Temmry Address
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WEYRAD

‘TRANSISTOR COILS

The P50 series remain the most popular and widely used components for Medium and Long-wave
Transistor Superhets:—
P50/ AC Oscillator Coil for 176 pF tuning ... 54 ea.
P50/2CC Ist & 2nd |.F. Transformers 57 ea.
P50/3CC 3rd I.F. Transformers 6/- ea.
All mounted in individual cans {4in. diam. x 3in. high.
RA2W Ferrite Rod Aerial 208 pF Tuning ... we 1216 ea.
LFDT4 Driver Transformers ... e 96 ea.
OPTIA Output Transformers oo oo wee 1076 ea.
PCAI Printed Circuit Panel ... oo 976 ea.
Constructor’s Booklet 2/- ea.

VALVE RECEIVER COILS

Our individual “H” type iron-cored coils are without equal for the construction of a wide range of
receivers. For the simplest T.R.F. sets covering one or more wave-bands the Aerial and H.F. Transformer
coils are ideal. The standard superhet circuit using the ever-popular triode-hexode frequency change
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different
bands ranging from 12.5 to 2,000 metres. For a really high-performance receiver an R.F. stage can be
added by using the Aerial, H.F. Transformer and Oscillator Coils and a clrcuit is provided illustrating

such a layout.
H Coils 3/9 each.

WEYMOUTH RADIO MANUFACTURING CO. LTD.
REGENT FACTORY, SCHOOL STREET,
WEYMOUTH, DORSET

EXPRESS ELECTRONICS Another famous

FOR THE FOLLOWING BRAND NEW UNITS | “Beginner’s’ book—a must

AMPLIFIERS for all interested in

TRIPLETONE HI-Fl MAIOR  12wate oo .. £15.186 :
T IO o vERTaE Bwane = o ilgs | electronics ...

LINEAR o 3 watt oo e £6.6.0

UNEAR DIATONIC. 10 i2wate o o £12.120 9
LINEAR CONCHORD oo 30watt  we o £16.160

ADASTRA 3-3 v o Awatt e e EAID
LEAK TLI 14 watt .. £18.18.

'3

2 ... 18.0

LEAK VARISLOPE PRE-AMP ... cee we £15.15.0
LEAK TL50 ... 50 watt [ e £33.12.0
15 watt ose e £22. 1.0

QUAD
QUAD STEREO/MONO PRE-AMP oe . oo £25. 0.0

R e ELECTRONICS
GOODMANS AXIETTE 8in. 6 watt ee .. £5.50
GOODMANS AXIOM 10in. 10 wate
By

GOODMANS AXIOM 20 Swae oo s
BAKERS ‘SELHURST’ 3 or I5 oh . An up-to-date introduction
JUNIOR 8in 8 wace foam ..o .. 5. 5.0 | Terence L. Squires, to electronics which assumes
g}éév&lﬁﬂ 12in, .o e g watt cg. g.o A.M.Brit.l.R.E. no prior technical knowledge
STANGARD RHel}Ivry"Duty Tin g o oo & 70 a CHLOETES 017 ChERTD
BASS Heavy Duty 12in. ... 25 watt = 20120 | explain the nature of electric currents, pulses and
AUDITORIUM I5in. w35 wate v .. €£18.18.0 | waveforms. The components and circuits that are the
RECORD PLAYERS basis of electronics are then described and illustrated,
GARRARD SRP{0 4-speed i o ww u  €a115 | and their operation clearly explained. Chapters are
GARRARD AUTOSLIP 4-speed ve e e £6. 7.6 | devoted to test instruments; the principles of and the
gﬁ&&ﬁ%g f;g ;skﬂggs:gﬂgu o @ @ é:::;:: basic techniques used in the main branches of electron-
GARRARD A LAB SERIES LT fi7i0e | ies—radar, radio, television, medical electronics,
GARRARD 301 LAB SERIES ...  ws . . £19. 50 | electronics in space, industrial electronics and com-
DELIVERED FREE U.K. puters, and on training to be an electronics engineer.

S.A.E. WITH ALL ENQUIRIES 192 pages, 128 line diagrams. )

EXPRESS ELECTRONICS ISs. FROM ALL BOOKSELLERS

32 SOUTH END, CROYDON, SURREY | Newnss Coie Fower Houna Southampton S, London Wer.
Telephone: Croydon 9186 : NEWNES
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IMPROVED

COMMUNICATIONS
THROUGH
THE GROUND

Some further wotes on this

rovel method of transmission

and receprion previonsly des-
cribed in P.W.

BY C. R. BRADLEY

IN the May 1964 issue of PracTiCAt WIRFLESS,

an article of mine was published on a system of

communication through the ground. | was quite
unprepared for the tremendous response | received
10 this article and wish to thank all readers who
wrote to me—if replies have been delayed it does
not mean your letters have not been appreciated.

Well over a hundred letters arrived in the first
week and they are still coming in from abroad!
. Most of the letters have been from readers who
have had success with the method—a ftw thought

® _Transmitter
~ earths
Receiver
v earths

|

)
Transmitter
or

Receiver

—)
N, o

ol g

Fig. 2: A multi-directional earth ‘;’rstem. The two-pole
three-way switch selects different pakrs of earths and hence
different directions.
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the whole thing was a hoax!

I have received many practical results and much
historical information from readers on the subject.
some of which | take the liberty of reproducing
here.

The kind of ground communication described in
my article was used extensively during the 1914-
1918 war for morse communication through
heavily shelled areas. The equipment was bulky
and often in poor repair, yet ranges of up to 8,000
yards were achieved!

It seems however, from readers’ letters, that the
greatest distance practical with hi-fi or guitar
amplifiers is about two miles. Results with ampli-
fiers with power ratings below 8W have been dis-
appointing; this is not surprising considering the
tiny fraction of the transmitted signal which
reaches the receiver.

The resistance from point te point of the ground
varies so much with locality that no convenient
formula giving the maximum achievable distance
for a particular transmitter power can be found.
The strength of the received signal will depend on
a multitude of fuctors, including soil moisture,
temperature and type.

Generally however, best performance is obtained
by having both transmitter and receiver earths as
far apart as possible and set in roughly the posi-
tions shown in Fig. 1b.

Fig. 11 Reception is better with the
arrangement of transmitter and re-
ceiver earths in (b) than in (a) as the
transmitting earths have a distinct
“radiation pattern’’,

A certain amount of mains hum is always
received: this is caused by a.c. currents flowing
through the ground, due mainly to the earthing of
mains equipment, This hum limits the weakest sig-
nal that can be received but is only prominent in
built-up areas. There is no way of reducing it.

Some readers have encountered interference
from nearby radio stations and even wired relay
systems. In one case, ground communication
experiments were found to interfere with a neigh-
bour’s telephone—unfortunately no cure could be
found and they were terminated.

Betause of the limited (but useful) range of
ground communication there seems no need for a
national *“ Ground Ham ™ club although it may
prove an interesting sideline for existing local radio
clubs, 1 am pleased my article has stirred up so
much enthusiasm for a long forgotten idea which
shows how far from ‘““dead” the ground can be! i
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A COMMENTARY BY HENRY

PRACTICALLY

WIRELESS

VI‘HE Fill-Dyke month: when

gutters are full of sleet,
gales howl about our ears, and
Henry feels as old as his child-
ren imagine. him. The time, in
short, when the aerial blows
down.

Aerials—yes, those remote and
spindly refugees from a modern
art show that so many radio
users still believe they are simply
an adjunct to television. Aerials—
the first, most important, and
most often meglected link in the
chain of radio reception. Many
of us continue to believe that a
few microvolts in the hand are
worth any amount of watts in the
bush. Consequently, our eaves
groan in the gales, and the ice on
the insulators makes a climb up
the mast a daunting prospect.

Which reminds me of a story,
which really I should not tell
you, for it concerns a television
aerial—and my spies tell me
there is another magazine across
the way which specialises in that
upstart offshoot.

The adventure happened in the
very early days, when there was
only one Dimbleby and folks
used to tune to the morning test
signal for the fun of watching the
Palio horse-race. 1 was called to
investigate a set with no modula-
tion, and immediately jumped to

An enthusiastic teenager and a hint of
the Big Beat.

the obvious. Sure thing, a dead
short across the aerial.

Defying the gales and risking
everything on the sleety tiles, [
shinned up to the chimney and
began to unship what seemed
like half the GPO tower. It was
not until the ladder was shaking
beneath my descending clod-
hoppers that I realised what T
was carrying. One of the original
Duplex aerials, no less. A Band [
folded dipole. which even Henry

should have known would give a

dead short’ reading on the
ohmeter—if he had only taken
the trouble to look. :
How many riggers, I wonder,
fit a small resistor across the
remote terminals of an open

dipole for future bad-weather

checks on possible open circuits?
1It’s a bit difficult, however.
when one is using the length of
the garden for an old-fashioned
receptor, and the weight of the
snow, aided by the gathering of
our feathered population, and
augnrented by ravages of rust at
the staybolts has torn the whole
contraption from the garage wall
and left a drooping trail of des-
truction through the cabbages.
Even the dinky. but effective
ferrite rod has its drawbacks:
mainly the extreme brittleness of
the material. Aided by so many
manufacturers’ designs, where a
long. thin rod is supported by a
couple of barely padded clamps
about a third of the way along.
Given an enthusiastic teenager
and a hint of the Big Beat and
the end of the rod droops
dismally, like the end of a
comedian’s cigar. Even where the
rod is supported more adequately,
its dimensions and its brittleness
make it vulnerable to shock.
Where so many folk. get

caught, we regret, is in writing.

the broken rod off as a dead loss.
this device is a magnetic, not an
electrical, circuit. Thus, we need
only reassemble the parts, par-
ticularly if the break was clean,
to regain thz flux concentration.

Provided the rod can be put

'
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No. 6
Trouble
Aloft

» e
Some wicked manufacturer, with a
warehouse full of replacement rods.

together really well, with split
ends butting. splinted like a C.D.
experiment and . tightly bound,
there should be very little loss in
aerial gain. Such loss as is
apparent can often be overcome
by slightly repositioning the coils.
As any reader with a loose coil
will have found, the positioning
is quite critical.

One day, we presume, the
boffins will come up with a
material less prone to stress

failure. They may have done so
already. for all 1 know. Maybe
some wicked manufacturer. with
a warehouse full of replacement
rods, is sitting on the patent
rights.

In my pocket T have a useful
aid to tape recordings, a piece
of magnetic rubber. This s
what it says it is — rubber
with magnetic properties. made
by impregnating the rubber in the
forming stage with tiny magnetic
particles. As a similar process is
used in the manufacture - of
ferrite rods. but with ceramic
instead of rubber as the base.
perhaps some genius will think
of a way of making them more
flexible ‘

In the meantime. [ must return
to my frozen-fingered efforts: to
splice steel wire through the egg
insulator before the 20 metre
band re-opens.

End of Febrifuge—over and
out.
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Pioneers in
build it yourself
tuners and test
equipment

Jason were first to produce a stable
switched f.m. tuner for reception of BBC
transmissions and an outstanding success
has been achieved with the introd iction of
simple-to-operate switched tuners to re-
ceive both f.m. dnd TV sound transmis-
sions. Jason tuners and test equipment
offer a wide choice of models designed to
meet present-day requirements and are a
delight to build.

PRACTICAL

WIRELESS 987

N L s -
JTYl SWITCHED TUNER for the reception of all
BBC f.m. transmisslons and BBC-1 and ITV television sound
channels at the turn of a switch. Foster-Seeley discrimina-
tor. Built-in power supply. Sensitivity 10V for 40 dB
quieting. Audio output 0.4V approx. All compoaents
including turret and coil plate but less four valves £14.0.4.

G e Z
FMT2 F.M. TUNER covering 88— 108 Mc;s. uilt-in
power supply. All components, less four valves £9.9.0,
less power supply components £7,15.0.

FMT3 TUNER simifar appearance to above, nut for
fringe area reception. All campor.ents, less valves £10.9.0,
less power supply components £8.15.0.

JTL TAPE PREAMPLIFIER designed to suit any tape
deck or head. Will simultaneously record and playback
stereo or mona using two or four track heads. Especially
recommended for use with the Loriin SB26 tace deck.
(Send for details). All components including valves £22.1.0.
Ready built and tested £30.9.0.

OTHER JASON KITS

FMTI F.M. TUNER, less valves £5.19.0.
MERCURY Il Switched Tuner, less valves, £9.15.4.
ARGUS Transistor m.w. Tuner, complete, £7.10.0.
OG0 QOscillostope, less c.r.t., £18.10.0,

Wil Wobbulator, complete, £14.19.0.

EMI0 Vatve voltmeter, complete £23.0.0.

$836 Tape Deck (built only) j-track mono 31 gne.
4-track sterec 39 gns.

. o
(R # s 1

e
H
® .

AGI0 AUDIO GENERATOR. Excellent stability with
constant output over entire range. Tunes from 10 ¢/s to
100 K¢/s in four switched ranges. Squzre wave or iine wave
outputs. Square wave rise time less than 21 'sec. at all
frequencies. Minimum calibrated cutpur 1001V, Self
powsered. All components, iacluding vaives ¢15.19.0.

Write for descriptive leaflets and name of nearest stockist.

VISIT OUR
NEW WEST END
SHOWROOM

E% FUDOR PLACE, TOTTENHAM CT. RD., LONDON W.I.

Tel: MUSeum 46566/8
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THE LINEAR SUPER 30 HIGH FIDELITY
P.A. AMPLIFIER

TECHNICAL DETAILS
SENSITIVITY FOR 30 WATTS

Gram. — 50 millivolts
Mic. 1 — 5 millivolts
Mic, 2 —150 microvolts

FREQUENCY RESPONSE
+2 dB, 30 c.p.s.-20,000 C.p.s.

BASS CONTROL

+15 dB to —10 dB at 50 c.p.s.

TREBLE CONTROL
+15dB to —10 dB at 10 Kcfs.

HUM AND NOISE
—60 dB.

HARMON!C DISTORTION
0.5% for 30 watts.

VALVES

Mullard ECC83, ECC83. ECC83,

EL34, EL34, GZ34.

NEGATIVE FEEDBACK
2 aB.

DAMPING FACTOR
1

A HIGHLY
EFFICIENT 30 WATT
GENERAL PURPOSE

PUBLIC ADDRESS
UNIT
With input mixing facili-
ties and outputs for 3-7.5-
15 and 330 ohms (100y line)

A special feature of the
SUPER 30 is its high
degree of stability, ensur-
ing that the longest out-
put leads can be used
without fear of the usual
troubles associated with
instability.

RETAIL
PRICE

33 Gns.

Send S.A.E. for leaflet.

For operation on
50 c.p.s., A.C. mains.
available for export.

standard  200-250v.,
110/120v. modeis

Trade and export enquiries invited

LINEAR PRODUCTS LTD.

ELECTRON WORKS, ARMLEY, LEEDS

Three high sensitivity standard Jack
inputs with provision for high
and low impedance wmicrophones.

70 AMBITIOUS ENGINEERS

= THE LATEST-EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid enginecering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.IL.E.T. School of Elecironics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
¢ NO PASS —NO FEE”

Whatever yoar age or experience, yon oannot sfford

to miss resding this famous book. It you ars earning
lnl than £30 s week, send for your copy ol
ENGllmﬂ OPPORTUNITIES” today—FREE.

BRITISH INSTITUTE OF ENG
TECHNOLOGY

(Dept. SE/21 ), 29 Wright's Lane, London, W.8

THE B.L.E.T.

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng..
Electrical Eng.,
Civii Engineering.
Radio Engineering,
Automobite Eng..
Aeronautical Eng..
Production Eng..
Building. Plastics,
Orzuzmsm:nshln.
Television, ete.

GET SOME
LETTERS AFTER
YOUR NAME!
AM.LMech.E,
AM.ICE.

AMIFrol

AMIML

ALO.B.

L
B.So,

Gen, Cert. of Eduoation
Ete., ete.

INEERING

INCLUDING

PRACTICAL 1o ey

EQUIPMENT

Basic Practical and Theors-
tic Courses for beginners in
Radio, :T.V., Eleotronios,
Ete.. AM.LER.E. City &

The speciclise Elece
1ronics _Division of
B.LET, 1
NOW offers you a
ual laboratory train-
ing ar home with
practical equipment.
Ask for decails.

Guilds
Radio Amlteurl’ Exsm.
R.T.E.B. Certiticats
P, u G. Certificate

Practical Radio
Radio & Television Servicing B.1.E.T.
ml::.otlcll Igactromol SCHOOL OF
tronics Engineering
Automation ELECTRON'CS

POST COUBON NOW 7

Please send me your FREE 156.page
*ENGINEERING OPPORTUNITIES"
(Write if you prefer not to cut page)

NAME..
ADDRESS

SUBJECT OR EXAM
THAY INTERESTS ME

SE/2l g

IS THE LEADING ORGANISATION OF ITS KIND

IN THE WORLD
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TRADE NEWS -TRADE
NEWS  TRADE NEWS
TRADE NEWS -TRADE
NEWS « TRADE NEWS

New 5in. Oscilloscope Tube

\,lULLARD announce the D13-27GH, a further
“"Taddition to their range of oscilloscope c.r.t.s.

The new DI13-27GH is an inexpensive 5in. tube
with an overall length under 14in., and this com-
pactness enables it to be substituted with advan-
tage for the small screen types -often employed in
monitor applications,

This tube has a flat faced, medium persistence
green phosphor screen with a helical post deflec-
tion accelerator. In common with other recently
introduced Mullard tubes, a separate electrode
arrangement permits direct beam blanking to be
accomplished. The deflection blanking voltage
required to blank the tube is 60V maximum under
3kV operating conditions.

The deflection sensitivity, also under 3kV
operating conditions, is better than 27V/cm
for the X direction and 13V /cm for the Y direc-
tion. Mullard Ltd., Mullard House, Torringion
Place, London, W.C.I.

W.K.&C. Peace’s handy tool kit in plastic roll-pack wallet.

Compact Tool Kit -

<FROM W. K. & C. Peace Ltd.,, comes a hew kit
of small hand tools. Made from drop forged
carbon steel. the kit consists of three of the most
universally used pliers (the handles of which are
un-insulated) and two screwdrivers-—one for con-
ventional slotted screws and a Phillips-type
recessed head driver. These tools come complete
with a card of 5, 10 and 15A fusewire in a roll-pack
wallet, and retail at 28s. W. K. & C. Peace Lid.,
Templeborough Works, Sheffield, F.
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Model 45D valve tester from Taylor Electrical Instruments
Ltd.

'

New Valve Tester

’l‘AYLOR Electrical Instruments (M. I. Group)
has introduced a new modern styled valve
tester, Model 45D. This supersedes the Model 45C.
Muain features of the 45D are the ten valve
bases which enable tests to be carried out on the
latest types of valves.

A valve chart which is included gives testing
data for over 7.000 British, American, Continental
and Russian valves. The manufacturers of this
instrument are Taylor FElectrical Instruments,
Montrose Avenue, Slough, Buckinghamshire.

Amateur Radio Equipment

JEW additions to the American Heathkit range
of amateur radio equipment are: single side-
band receiver, model SB-300E at £133 14s,, single
sideband transmitter SB-400E at £165 4s., and 80m
s.s.b. transceiver HW-12 at £60 1s., and a single
monitor oscilloscope HO-10F priced at £34 10s.
Instruments in the Heathkit range that have been
re-styled are the Sin. oscilloscope 10-12U for £32
125, 6d.. television alignment generator HFW-1 at
£34 18s.. and the 6in. valve voltmeter 1M-13U
priced at 18 guineas. Daystrom  Limired,
Gloucester, Fngland.

Tape Splicer Kit
I\IASTERTAPE announce the introduction of a
new and improved Mastertape splicer kit
retailing at 21s., and containing a tape splicer and
cutter, five different coloured leader tapes, metallic
strip and jointing tape. Full operating instructions
for the splicer are printed inside the lid of the
distinctive carton. MSS Recording Companv
Limited, Poyle Trading Estate, Colinbrook, Slough
Buckingharmshire.

wWwWWwW americanradiohistorv.com


www.americanradiohistory.com

990

PRACTICAL

Baird’s model 100 transistorised stereo radiogram.

Stereo Radiogram

I\IODEL 100 is Baird’s first stereophonic radio-

gram, It is completely transistorised and power
is obtained via a mains transformer so isolating
the chassis.

Separate bass and treble controls are incorpora-
ted and there is a balance control for equalising
the volume of the two audio outputs. Waveband
selection is by push-button control.

There is provision for connecting extension
speakers separately to each audio channel so that,
where required, full stereo reproduction is available
at an extension position. A tape recorder socket is
incorporated to provide facilities for recording
from radio or records, and tape recordings can be

WIRELESS February, 1965
replayed through
speaker system.

Built-in aerials are fitted for both a.m. and f.m.
and there is provision for rotating the ferrite a.m.
aerial. There is also provision for the connection of
an external f.m. aerial.

The cabinet is finished in high gloss polyester
and adjustable glides are fitted to the legs.

The circuit embodies 19 transistors and 4
crystal diodes. The record changer is a B.S.R. UA135
fitted with a B.S.R. stereo dual stylus.

The overall size of the Model 100 is 504in. wide,
28in. high and 144in. deep, and the price is 70
guineas including purchase tax. Baird TV Distri-.
butors, Lid., Empire House, 414 High Road, Chis-
wick, London, W 4,

Morse Records

]{ECENTLY released by The Morse Centre is
“The Beginners’ Course ", a new addition to
their range of morse records. The Beginners’
Course consists of two records, one 12in. instruc-
tion record plus one 7in. EP containing two simu-
lated GPO amateur morse tests. Each is available
at 9, 12 and 21 words per minute, plus an instruc-
tion book. The cost of this course is £3. 0s. 6d.
Also available is the Complete Course which
consists of three records as well as instruction
books, a Beginners’ "12in. LP, an Advance Students’
12in. LP and a 7in. EP, all of which are played at
three speeds The overall cost, including postage in
the UK is £4 4s. The Morse Centre, 45 Green Lane,
Purley, Surrey.

the stereogram amplifier/

PREPARING FOR THE R.A.E.

—continued from page 973
resonant—the secondary circuit being a link winding.
In C the secondary circuit only is resonant—the
primary being a link winding and in (d) both circuits
are resonant. (a), (b), (c) and (d) couple the circuits in

different ways but (b), (c) and (d) are all coupled
because of the mutual inductance between the coils.

4.9 Acceptor and Rejector Circuits

[T

Fig. 36—Acceptor and rejector circuits.

e

A series connected circuit, as shown in Fig..36a
is called an acceptor circuit, because if two equal
voltages, at different frequencnes, one of which was
the same as the resonant frequency of the circuit,
were applied to the circuit the maximum current would
flow for that voltage at the resonant frequency, i.e.
the resonant frequency is more readily accepted.

Conversely in Fig. 36b the circuit is a rejector
circuit, because at the resonant frequency of the
circuit the current in the circuit is minimum.

Question
In Fig. 37 find at what frequency the circuit would
be resonant and calculate the value of the capacitance

Fig. 37—Inductance and capacitance

“\» in parallel across an a.c. supply.

L C
10pH [10pF

which would have to be placed in parallel with C to
make the circuit resonate at half this frequency.
Answers to last Month’s Problem

(a)

Xe
2xfc  6-28 X 50 x 0-000002
= =1592Q
0-000628
E E
I=— =
R X. 1592
=0-157 amps.
XL=2=fL
1592=6-28 x 50X L
1592=344-00 L

250

(b)

=14-63
Value of Inductance is 4-63 Henrys.
Part 5 Next Month
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LAFAYETTE TE-46 RESISTANCE

- LAFAYETTE NA 63
9% COMMUNICATION CAPACITY ANALYZER
- RECEIVER 2 pF, 2,000 mFd. 2 ohms, 200 megohms.
Also, checks impedance, Turns ratio,
7 valves + Rectifier, 4 Bands insulation 200/ . A.C. Brand New
550 Kcfs—3l Mc/s. ‘S* Meter- £15, carr, 5/-,
. . BFO-ANL-Bandspread Tuning
200/260v A.C. Brand New. LONDON AGENTS FOR
25 Gaos. carr. paid. CODAR EQUIPMEN

LAFAYETTE HE-40
COMMUNICATION RECEIVER
4 Bands 550 Kefs —30 Mc/s, 'S’
Meter-BFO-ANL-Bandspread
Tuning - Bullt in speaker. 200

TE-22 SINE SQUARE WAVE
AUDIO GENERATORS
Sine: W C.p.s. 1o 200 Ke's, Square:

2 ¢.p.s. to 25 Ke/s, 20/240 v. A.C.
Brand new

250v_A.C. Brand New.
18 Gns. Carriage 10/~ (L}eg;r:%.
Carr. 5/~

Is .A.E. FOR DETAILS OF ‘

AT EQUIEMENT, LAFAYETTE HE-30

RECEIVERS, 9 vaives, o
550 Kels—30 Me/s, Sermi K1t RK140 STEREO TAPE DECKS
form. 97 G Care pave WITH BUILT-IN PREAMPLIFIER

4 Transistors, ¢ Valves. Will record or

LAFAYETTE TE-20A R.F. playback i Track Stereo or Mono at T4
SIGNAL GENERATOR or 3 IPS. 7in. spool size. Twin meter
Transistor 4-channet| level indicators, 4 inputs, Output 500

120 Kc/s—390 Mcls on 8 ranges Mixer| MW, 000 CPS., response. Size 16 x

Variable R.F. A.F. outputs Ml(‘rophr‘;glea
Large clagoscale Slze T x 10t x

10 x 8iln., 200/250 volt A.C. operation.
Brand New 42 GGns, P. P, 15/-

#in, .C. Operation. VARIABLE YOLTAGE TRANSFORMERS
Brand New £12.18.8. carr. 5/~ Mullard| Brand New Guaranteed. Fully Shrouded.
81 | input 230v. 50/60 ¢rs output 0-230v.,

Two |l Amp £4.10.0. b Amp £4.10.0.
e |iAnlile WAhisie
y . {3 P £9.10.0, p £18.15.
AR B R e EIMERS 5/-_125 Amp Portable, 30 Amb £35.10.0,
L.F. Model 75-550 Ke/s and 1.5-30.5 Mc/s etal Case with Meter Fuses etc. £8.17.8.
Guanmt.eed Perfect Order £35, carr
30/~. D. Model 550 Kcfs—32 Mcls ARMY FIELD

TELEPHONES TYPE F
Generator Bell Ringing, 2 Line Conneo~
tion. With Wood Carrying Case. Fitted

Guaranteed ‘As New Condition'—
£85, carr. 30/-.

CLEAR PLASTIC PANEL METERS Batteries. Supplied Fully Tested.
N . £4.19.8. Pair Carr. 5/-.

First grade quality. Moving Coll panei meters’

available ex-stock. S.A.E. for lHustrated leatletr LAFAYETTE

Diseounts for quantity., Avallable s follows- Hi-Fi STEREO

Tvpe MR, 38P, 1 21/32in, equare Ifrouts. HEADPHONES

2wA 206 10v. DC £2/6 160 —25-15,000 Cycles. Air Cushioned Headband
bwa 22/6 20V. DC .. 22/86 with cables and overload Junction Box.
ma ,, £22/6  50V. DC £2/C New Guaranteed. 82/8. P. & P. 2/6.
S0wA .. 20/6 100V.DC .. 22/8 ||
100mA g/g 1503 gg .. g%
150ma / 300V, TS-7620,000 O.P.V. PUSH
oua ., .. 82/6  200mA 22/6  S00V.DC . 22/
1064 3508 sooma 22/8  750V. DO 22/g BUTTON MULTI-TESTER
J0ULA £7/8 S00wA 228 15V. AC 22/6 Large clear plastic scale, simble operanon D.C.
S00LA . 25/ T5UWA 22/6 80V, AC 22/8 volts up to 1. A.C. voits up to 1,000v. Resi-
50-0-502.A 20/6 1-0-1mA 22/86  150V. AC 22/8 stance up to 10 megohm, Current up to 25(mA.
JUTTRER IV T WY 27/6 la. be 22/8 300V, AC, 22/6 Decibels. 20 Lo + 36dB. Size 6in. x 4%/ ,4in, X 3¢in.
$00-0-5001L A 2216 5A. DO 22/6  HUOV, AC 22/6 Comg_ler.e with ieads, batteries and ipstructions.
lwa ;:2/3 av. ue . B2 V5" Mever LA 29/6 £5.5.0. P. & P. 2/-.
POs3 T EXTRA. Larger sizeg avallabie—send for lists. TYPE 13 DOUBLE BEAM
OSCILLOSCOPES

(LLUMINATED * -s" METER. 1*V,,in, square frout. Cai, i 8 uuite. 8V, lamp.
28/8. P.P. 1/-. Ditto 2 5/16in. square 38/8. P.P. 1/-.

Perfect order. ££7.10.0. Carr. 20/~.

AMERICAN TAPE MULTI-METERS MODEL NH-400 MARCONI TF144G/4 STD
f-C grade qu.lily Ameticun | Brand New—Fully Guaranteed. Lowest | 14,000 0.p.v. § SIGNAL GENERATORS
Lapes. Brand new and gusran- | ever crices. Suppiled wilh leads. balteries ?/M’J“U“mlawlbw’ 85 Keis-25 Mua: Periect order.
teed, Discoynts tor quantities. | and instructions. g ¢ 8 P -

S WO LPomvlar 4 MODEL NH-201 R L IR B _*%L cC:r = TFERE
Jiin, 1. mylar - 30,000 0.p.v. SILi N hECTI
Sin. BOOIC. std, plastic  8/8 12501 107507250/500/ 0"30%{(3}’/%’0“‘“30 250 P1LY. 750mA /-
51 WOLL. L.P. scetate 10/ LWV, D.C, Q2K 200K/ Mok 1200 PL. camp  £/8
Sin. 1200ft. D.P. mylar  15/- 0/10/50/250/800V. A.C. | 79167 B P 2,6 1,000 B.1LV. 650mA /8
S1in. 1200rt, LP. acetate  19/6 /5011 A/10/250m A " S 800 P.1. 500mA  5/6
514n. 1800ft. D.P. mylar  22/8 '0/5K /500K /5 Meg 40 P11 3amp /8
Mu.” 1200ft sid, mylar 1816 99/6. P.P. 2/6. i) 400 P! 500mA  3/8
Tin. . LL.P. acetate - Ty v o ave - 5 -
Tto, 1800fU. LP. mylar  20j- AT Bt D 0/10/50/500/2.500v. DC | 13% Y- iome 38
fin. 24001 B mylar  95/- A om0 ouoy, | O/10/B0IS00/2,600V. AC [ g5 p1y'V! > amp  5/8
Postage 2/-. Over 3 post nad. ! G oo Meg u Post extra

RECORDING HEADS _ o b Coma 0/1280m :

m hdh
Reuter: } track, set or 2, 19/6 \l()Dl:L rE i 01101\"7100&(/1 Meg 0 497&"?: p%f/lu gxﬂ?aiz&flﬁcurngnmhr‘r%u;g
Miniflux: } track, set of 3, 28/8 | 29600 o 250pF—.02mEd Fully portable. Complete with
L O s o, e/bm/m,eoou 200/ | 0500 Henrys MODEL 1712 instructions. 396 each, Carr.
2/6. 2 o : :
3,000/6,000V. D.C. 000 0.p.v. 10/-. Battery 8/8 extra.
HEADSETS 0/6/3/120/60071,200V., \lODEL 0/5/25/250/500/2,500V,

D.L.R.5. LOW IMP 10/8 | A.C. DC. : BEST BUY!
RC.A. LOW IMP 16/6 | (/B0 A/6/60/600mA 0/10/50/250/1 000V, AC | 0/10/50/500/1,000V. AC | Send 1/~ P.O. for fuli catalogue
Chamois padded moving coil | 6/6 IGOOKIG Meg/60 0/50 @ A/25/250mA DC | and lists.
with JacKk plug 22/6 eg 011/1()0/500mA DC. ; 0/60K/6 Meg Q Open Sa.m. to § p.m. Every day.
Ditvo with Mic. 26/- 0/100K g 01—.3mFd Monday to Saturday. e

All New—Post Extra £5 19.8. P, P 218. 39/6. P.P. 1/8, supbplied.

) ﬂ/ﬂ/-@ .

82/6. P.P. /8,

Cobles-

(RADIO) LIMITED

Phane: GERRARD E?l}-d'. 2055

SMITHEX  LESQUARE™
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NOW ANYONE CAN
AFFORD TO TRAIN TO

BE AN EXPERT IN RADIO,
TV, AND ELECTRONICS

Anyone can afford these amazlng courses—anyobe can understand this practical
to hold you back—XNo old fashioued,

ohlcure explanatiofs to fmstrate youl

The lessons are CRYSTAL CLEAR, PRACTICAL, EASY TO MASTER AND
USE—Early lessons make fundamentals clear even to the beginner, while other
lessona will give you the practical “know-how" of an expert!

Compares favourably with some courses costing very much morel By creating
a mass market through large volume sales and eliminating individual leiter
writing we are able to pass on these savings directly to youl

Each course is printed on extra large quarto gize sheets and bound into oune
manual to eimplify handling and distribution.

Plesse select the course most suitable for your ts from the ing:
No. 1. RADIO COURSE. Fund 1 facts—Elect Conductors and
insulators—Radic  Batteries—Circuit . ti Obhm's La Resiat
Colour Code—Chart—What resistor to use—Electro-Magnetism—Electro-
magnetic Induction—self Induction—Radio Frequency lnductances-~Capacity
Coupling—I.F. Transformers—Radio Coils—Radic Capacitors—The Farad—
Dlelectnc—upacltor Colour Code—Alternating Current Theory & Filters—
Cirarts to calculate Capacity Frequency and

Ind “ *, Radio For Practical Aspects of Radio Servicing—
Bndlo Valves—’lranslswr Theory—\ Tvpe Germanium—P Type Germaniuma—
Diodi tabilization—T! Bias Adjust-
ment—R F. il hetcrodyne Principles—A.C.V. Power Sup-

pher-Meters—Mantesters and Valve Testers—Point to Point Bervnclng
Bignal Generatdrs and Signal Tracers—Using au Oscilloscope for Servicing—
Alignment— Amplifiers and PA. Equipment-—High Fidelity—Advantages of
Inverse Feedback—§ —How to Obtain Radio
Jobs. Prioe for the complete conzu _ ONLY 38/=, Plus postage 1/6,
No. & ELE(-'I'RONICS COURSE I.ncludes most of the above lessons plua L.C
ed Ci haviour at R
de Mebers ‘Work—Making a v Ohm meter C tions— Valves—
Tnode—(“ t : ‘fc Lurves—Power Supphes—Audlo
Ml h Biasg—
Posh, Pull and Parallel—Phase Inverter Clrcmt—Radio Frequency Voltage
Ampllﬂers—LF. md Mul‘ubmd ils—Detection—Receiver Circuits—Results
of Frequency .A.V.C.—Electronic Oscillators—Quartz Crystals—
Radlo or Circult.s—Modulxuon and Tuning—Lines, Aatennas and
Test Usin, t Electromc Test. Lqulpment—
Th: -Photo-Cell Radi HB.F.
E)ectmnlc Bhaping Circults—Electron Mlt‘rosmpe—Flectnc Strain Gauges—
mmunicators—Radio Servicing Techniques—Servicing Printed Circuits.
Price !or the complete course ONLY 38/6. Plus postage 1/6.
Graduates o! the Eleotronies Course can qualily for a certificate—details sent
with easch order.

February, 1965

SAVBIT ALLOY
saves wear on
soldering iron bits

The world-famous copper
loaded alloy containing 5 Contains approximately 30
cores of non-corrosive feet of 18 s.w.g. SAVBIT.
flux, that saves the solder- It is also sup-

ingiron bit. Ersin Multicore plied in 14 5.w.g. .=
Solder is also available in and 16 s.w.g. Ob-
hightinqualityalloys.60/40 tainable from ra- |
in 22 s.w.g. for printed dio and electrical

circuits, transistors, etc. stores.
5/- each

SAVBIT SIZE 1 CARTON

THE HANDY DISPENSER
Easy to find in the

BIB WIRE STRIPPER

tool box—simple to AND CUTTER

use. Virtually a third . K

hand for tricky sold- Strips insulation

ering jobs. 12 feet 5- without nicking ot

core 18 s.w.g wire, cuts wire ]+

ERSIN MULTICORE | cleanly, adjust- V7))

SAVBIT alloy in a | able to most |
thicknesses. I.M

continuous coil used
direct from freea
standing dispenser.

2/6 each
MULTICORE SOLDERS LTD.

MULTICORE WORKS . HEMEL HEMPSTEAD - HERTS. (BOXMOOR 3636)

Splits  extraded L' k
plastic twin flex.
3/6 each

CHHS 34

No. 8. TELEVISIOR COURSE. Effect of Mis-adjusted Pictures of
varfous faults—8ervice sadjustments—Circuit Faults Indicated by a Poor
Pattern—Finding Bad Valves by observlng chture Fnultu—-Separute Channel
LF. System— Interference—
Antenna Principles and Practices—U.H.F. Tmnsrmsslon Lines—Facta About
the T.V. 8ignal to Help you in 8ervice Work—=8ynchronizing Separators—T.V,
Interference Aide—All about Cathode Ray Tubes-—Explanation of T.V. Circuits
—Video Detect Video Amplifi D.C. (‘lrcmt—Automntu: Galn
Control Circuits—O -Detlection Coils—A ) Control
Circuits—Analysis of Stagger Tuned I.F. Receiver—Analysis af Three Inter-
Carner Type Receivers—The Vertical Deflection Circuit—The Horizonta)
D it—Wavefor ica of various sections of & T.V.—
U.B.F. (ouverters amd Tuners—T.V. Test Equipment and Alignment—Analysie
of Various Problems.
Price tor the complete course. ONLY 36/-. Plus postage 1/8.
UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION
You must be convinced that this is the best value yon have ever seen in Elec-
tronic, Radio or T.V. Training, otherwise vou can return the course (or have
your money refunded if sent wk order) after you have examined it in youmr
own home for a full seven days.
IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70-PAGE
BOOK. Tick on the coupon one bnok for each course ordered with full cash.,
RADIO SERVICING FAILT FINDING ROOK. TELEVISION FAULT
BOOK. OSCILLOSCOPE BOOK.
These free books arc authoritative, and loaded with information. Would
coat at least 5/« each if bought separately—by sendiug cash you reduce book~
keeping and other costs, which savings we pass back to you.

mesemwm FREE TRIAL OFFER ===

Pay only 5/- per week if you wish, Clip coupon right now for this epecial offer.

DUKE& CO.(LONDON)LTD.|TELEPHONE

621/3 Romford Road, Manor Park, E.12 HANDSET
Liverpool St.—Manor Pk.—10 mins.

Phone: ILFord 6001/2/3. Stamp for Free List,
{ALVES 8d. each. L.000's available. Send for
18t

CONDENSERS. 100—10/- \ew Asgorted
electrolytics and pFs. . & P.2/60 pair
V/CONTROLS. 20—10/- A gelection of types

G. P.O. pattern. House

d P. & P. 2,
and sizes. 2/6. to Workshop, (arage,

SPEAKERS, 7/9. 6in,, 8in, 7 x 4in. ard 8 x Jin.
Ex. mid. Nalvage. P, & P. 2/3. luter-Office, ete.

NEONS. 23 box 2/~ (3.B.C.D.P. fittings), | Works off any small
Maine tester and visual reminders. P. & P. 1/- [ batterv. P. & P. 4/6

EX-RENTAL T.V. SETS
Coloured FREE

To: S8im-Tech Book Company, Dept, CW9, Gater’s Mill, West End, South
Hants,

Please send the following courses for a full seven days’ trial.
] BNe. 1. RADIO COURSE. {J No. 2. ELECTRONICS COWRSE.
37/8, icl, postage, 41/-, incl. postage,
] Bo.8. TELEVISION COURSE.
87/8, incl. postage,
(Free trial customers tick only one please).
If not delighted, I may return the course post-paid without further obligation
on my part. Otherwise 1 will pay casgh price OR 5/- weekly until purchase
prics plus 2/6 service charge has been paid.
[J Tick here if enclosing full purchase price.
Please send me [] FREE. RADIO FAULT FINDING BOOK.
(J FREE. T.v. FAULT FINDING BOOK, [ ] FREE. OSCILLOSCOPE BOOK.

Amount enclosed £, 000
1 understand that you wiil money in full if [ am not 100%
Overseas customers please pend full amount {including Ireland).

NAME ..covveeeronnans
ADDREBB, i\ veiersnrvencnes

eatisfied.

cevenmsne

LIST. Denvonstra- £|II7.;‘6 0
tions daily from 1V
our large selection 14in.
12 months written £7.10.0
guarantee 14in.20/~
. Carr. 7iq.30/-
for all Personal Col-
areas. lectionAdvised

AERIALS, BBC/ITA combined Loft and room aerials—from 25/,
BBC2/UHF and colour aerials—from 37/6. SEND FOR FREE LIST.

EX-MAINTENANCE TESTED TUBES
{7in. — 35/- l4in. — 15/-
Carriage 5/-. Satisfaction Guaranteed.
RE-GUNNED TUBES

Guaranteed &}

one year 21in.| 99/6
Carr. 10/6. Add 17 in.| 79/6
10/- refundable 15—14_‘
on OLD TUBE}

(110° Tubes in 12,- 59/6
stock). in.
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S. W.R.

STANDING
WAYE RATIO

INDICATOR

for 1:8Mc/s-30Mc/s
by D. Gibson, 63406

be judged by its auxiliary equipment. The

station operator who has transmitter, receiver,
and frequency meter as the sum total of his
possessions can barely claim to be a *“ham ™,

The subsidiary equipment mostly consists of
small easily built units and any excuses such as
lack of time or ready cash are, to say the least, 4
little thin. A grid dip meter is no more than a single
valve oscitlator with its grid current metered. An
absorptign wave meter consists of even less.

When it comes to loading the- aerial and radia-
ting r.f. the need for a means of tuning and loading
accurately is definitely desirable. At this point, our
tyro with minimum equipment will triumphantly

exclaim that his pi-tank matches most things he
feeds it into, That the meter situated in the h.t. to
the p.a. gives all the indication that is needed as
regards loading. and that by using the ** tuning for
a slight dip " technique, contacts have been made.

Since the proof of any pudding is in the eating.
it should, therefore, surely follow that the p.a. is
working efficiently. loading is correct and that the
radiated r.f. furnishes all the necessary proof of
this. Unfortunately, tuning for the proverbial slight
dip does nor mean that everything is working
efficiently.

It is possible to tune a rig by this method and
have a standing wave ratio much higher than is
either desirable or necessary, and the higher the
s.w.r. on the line, the less efficient the whole thing
becomes. It is not proposed to split technical hairs
over this businéss of s.w.r., nor is it proposed to
launch into a discussion on transmission lines, as
books exist which already do this.

However, whenever experts meet, the first thing
they usually do is to define terms to ‘make sure that
they all mean the same thing, and that they are all
** talking the same language . What is good enough
for the experts is good enough for us.

When we say that a standing wave ratio exists
we shall take it to mean that some of the power
which should have radiated into space from the
aerial is, in fact, being reflected back down the
feeder, and thus the efficiency of the aerial system

I T is sometimes said that an amateur station can

Amse
V

PRACTICAL WIRELESS 993

is not 100%. In other words, we are wasting power,
heating the codxml or warming the worms.

Obviously. a device which can give a direct indi-
cation of this s.w.r. is very desirable because it
would allow things to be adjusted until a minimum
was obtained. Fig. 1 shows a simple arrangement
used by many amateurs and SWL’s. It is a half-
wave dipole, and is fed at the cemtre with 7502
co-ax, thus offering a good match.

The centre of the dipole, has an impedance of
around 75Q: the coaxial has an impedanoe of 75(2
so any r.f. proceeding up the coaxial *sees” no
difference of impedance, and we have a perfect
match. (For the purpose of simplifying matters we
are ignoring the fact that the dipole is a balanced
system and that coaxial is not.) The s.w.r. is said to
be 1:1.

Our dipole is only a perfect match, however, at
one frequency, the frequency for which it is cut,
and directly the rig is tuned up the band a few
ke/s we have a mis-match., The dipole no longer
exhibits a pure resistance of 75(1. li now shows
reactance as well. and this réactance will either be
capacitive or inductive depending on whether we
are abhove or below the original frequency. All this
boils down to the fact that now, we have a s.w.r.
on the line.

NOTE:—Tuning our pi-tank for the above
mentioned dip will not tell us much. As far as the
meter is concerned it merely indicates a dip in p.a.
current, An r.f. ammeter in the feeder is of little

M

'} transmister
Fig. 1: A simple half-wave dipole.
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- - - -]
11;;‘_1;:15?;&&«‘ Aerial Coax with PVC sheath
aerial removed,
x£:19% this length
is not critical

Meter

A

Fig. 2: This arrangement although favoured by some does
not, however, provide much information about the s.w.r.

use in informing us of any s.w.r. and its reading
would vary depending on where it was situated in
the feed line.

This, of course, applies to odd lengths of wire
tuned up by our faithful pi-tank on different
bands. On one band it may be at a point in the
system of high current and indicate a reading of
say “7” and on another band it may be at a point

of high voltage where very little current exists, and -

the maximum reading on this band may well be
only 1 or 2,

Sk2
o -

e
o-oow?l'

Fig. 3: The complete circuit of the instrument, represent-
ing a considerable improvement on Fig. 2.

VR2
10k

2

COMPONENTS LIST

VRI 5008 .carbon pot.
VR2 100k carbon pot.
Ci 0-00iuF

Ml 0-5001:A f.s.d.

Dl GEX66

2-Pole, 2-way switch
SK1, SK2 Coaxial socket chassis mounting
19 inches coaxial cable
24 inches 34 s.w.g. enameiled
wire
Case. Messrs. H. L. Smith, Edgware Road

See Fig. 4

Bunch up braiding towards
centre

34 swg, enamelled wire
inserted approximately
X trom each end

Coax braiding:carefully
* smoothéd back to original
position.Check for short
between 34 swg, wire
and braiding

Small piece
of PVC tape on each
end completes the job

Fig. 4: Stages in the construction of the coaxial+-
conductor element of the circuit.

One possibility is to construct an r.f. voltmeter
to pick up a “sniff ” of r.f. off the line, rectify it,
and apply the resultant voltage to a suitable meter.
This circuit ¢an be very simple, and also very small
in size (Fig. 2). This method is favoured by some,
but once again although it now indicates output,
and not just p.a. current it still tells us very little
about the s.w.r.

If we are still determined to have some means
of visual indication of s.w.r. we may well delve
into the appropriate text books and find that a
circuit exists which will perform this elusive
function. It is referred to by the very grand name
of an ** H.F. Reflectometer ™.

The arrangement seen by the writer, required
that “ the concentric line be converted to a parallel
plate line ”. 1t then went on to describe how the
various strips of the conductors were mounted with
pieces of perspex spacers and lengths of 16s.w.g.
wire. The setting up of the monster so frightened
the writer that it was thought that perhaps our
tyro has .a point. So long as sufficient r.f. was
radiated to bring contacts why worry?

It was not until a cir¢uit appeared which was a
brilliant piece of simplicity called the Moni Match
that things really appeared interesting. This circuit
suggested that instead of two diodes and attendant
“ Meccano” of the concentric/parallel plate line

" business, why not use an ordinary piece of coaxial

and add-to it a length of ordinary thin enamelled
copper wire and switch the r.f.? Result—super
simplicity, compactness, and a reduction in the
number of components required.

The circuit of the -entire instrument is shown in
Fig. 3. Note that it is not unlike Fig. 2 but with a
very great advantage that it can read the output or
reflected wave (s.w.r.) merely by flicking a switch.
It -uses components. which are easily -obtainable
and inexpensive, and the entire instrument might
perhaps- be constructed in one of the sloping
fronted meter cases available. a
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THE KEENEST TAPE REGORDER
BARGAIN OF THE YEAR!

A 24 gus. Tape Recorder omered at the
bargain price of only 18 gns. pins 10/- carr.
Supplied in 8 Unita aiready wired and
teated. A modern Circuit for quality record-
from Mike, Gram or Radio using latest
B.3.R. Twin Track Monardeck Type TD2.
valve line up—EF88, EOL82, EMS4, EZ80
and Relenium Diode. Sead for detailed Ust—

. stamp.
COmplcu Kit comprising iteme below.

0
BARGAIN prick |5 Gns. 41
f-tope Oabinet and 8in. x 5in. Speaker. Size
40 2304n. s Hin. ., ...oneeenl L .. #8.10.0 + 8/- Carr.
Wired Ampiifer mmphh m 4 Vll , front
Pana), Kaobs, of . .. #£5.18.0 + 3/6 Carr.
BA.R. nudocn‘ ¢ TD? | .. $1.7.0 + 4/8 Carr.
scessories: Mike, Tape, omply Roel, mcanod
Lead and Plogs, Instroctions. ete........... £1.0.0 + 2/- Carr.

RECORDlNG TAPE Famous Awerioan Columbdis (CBR) Premier

%ulllll taps as NEW REDUCED PRICES. A geonuine recommended Quality
'ape—TRY IT Brand new. boxed and fully guaranteed. Fitted with leader and

vtop folia.
dtendard Double Play  Loug Piay SPECIAL OFFER, 3" Mes-
3 6oy 13- 1,200° 81/ 900’ 17/8 sage tape 150°, 3/9; 8" L.P.
838 900°16/- 1,800 36 1,200 19/8 225, 4/9; 3° D.P. 300", 8/6.
771,200° 81/~ 2,400" 47/6 1,800° £8/6 P. & P. per reel 6d,
Pout & Package per reel, 1/- plus TAP

E Mnfrs. s
plus 77, 2/8; H' 2=; 57, ﬂl-
3. 1/3; Plastic spooi contaln:
ere, 5 1/9; 5¢", 2/-; 7", &/8.

6d. each for additional reels.

nﬂeum—-ﬂllvcr Mics. Al valuey

MULLARD “3.3” & *“5.10”
HiI-FI AMPLIFIERS “3.3”

Amp., 3 valves, 3 w.
t’: Hi-Fi quality at ressonable cost
Boost and treble controls
qmmy smtioml output transfor-
o wmer, 40 ¢/s-25 ke/s + 1 dB. 100mV
for 3W, iess than 1% dlstortion.

Bronze escutcheon panel. Power
take-off available. Complete Klt
ouly 46.19.6. Carr. bf-.
Ired and tested § gns.
MULLARD “5-10” AMPLIFI] & vllvel 10W 3
and 156 ohms autput. Mullard’s famous clreult with
neavy uury uivra-linear quality output transformer.

Bagle amplitier kit price

Carr. and [nx, 7/8,
T e+ £8.19,6 cem e

CONTROL PANEL KIT. Base, Trebie und Volume controls with é-position
selector switch for radio tape and 1lin. x 4in, escutcheon panel

i3 KIT AND CONTROL PANKL KIT, £11.19.8. Ditto, ready wired
81

D-VALV PRE-AMP. UNIT. Based on Muilard’s famous 2-valve (2xEFS88)
clrouit with full equalisation. with voinume, bass, treble and 5-posltion selecton
switch. nize 9¥6xiin. Complete Kit £5.19.8. carr. 3/8. Ready Built §2.19.8.

6 VALVE AM-FM TUNER UNIT
Med. aud VHF 190 M-550 M, 85Mc/s-103Mc/s. 6 valves and metal rectifior. Seli
coutained power unit. Al 206-U6Uv. operatlon. Magic eye indicator, 8 push-
button controls, onfoff, Med., VHF diode snd high output sockets with galo
control. liiwlnated 2-00l. perspex dial 114 x 4in. Chassis 114 x 4 x S}ip. A
recommended Fidelity Unit for use with Mullard 3/8 56-10 amplitiers. Avallable
only at present as built-up units, alighed and tested ready for use. Bargain price
£1£.10.0 Carr. 5/-- We hope to produce this popular unit in kit form very shartly.

nge 10 0hms-10 ey, ohms 20%

snd {W, 8d., }W, 84 (Midget
yhe [modern uunx) 1W, 6d., W

Hi-giab. 5% JW. §W, 8d. (100
ohmp-1 meg).

ther values 0d.
1% W, 1/6, ote., eto.

MIN. CHARSLS. 158, plain Un-
drllled. folded 4 sides. 2in. deep, 6ln.
4in., 4/8, Ao, x #in., 5/, Wi, x
7::., 619, 12ln. x 8in. 7[8 12, x

eto.

VYolure nmh—ék-z Meg. ohims,
iu, Spindies. Morganite Midget
'ype 1ldn. diam. Guer. 1 year.
LOG ar LIN. ratloa lass Sw. $/-,
DP. Bw. 4/8. Twin 8terco lees 8w.
8/6. DP. 8w. 8/-, 8pecisls %o order.
WAVECRAHGE $WITCHES, 1 p.

12-way, 2 p. 2-way, 2 p. G-way,
3 p. 4-way, 4 p. 2-way, ¢ p. 3-way,
long spinaly, 316 ea.

pF to 1,000pF, euch. Ditto, e
Cersmics 04, uh, 460V T JASON FM TUNER UNITS
0001 m¥Fd m 0.01 and Desiguer-approved kit of parta.

0.02-0.1/300V., 1/-, Huy 'MTl, & Zns. 4 valver, £0/-,

l 9. ete., ew. ;ﬂ. 7 ?l b valvea, 3§/-. JTV

L B/Mjcas % SpF-800pF 84 MERCURY 10 gno. JTVZ2 £18,19.8.
000-6.000“‘, 1j-. 1% 2pF-100p¥, W JARON ¥M
00pF-500pF, 11d. 575pF, 48 hr. Aligo-

.000pF 1/6.  Resistors—Full went Bervices, 78, P. & P. 2/6.

TRIMMERS. Ceramic¢ (Cowmpression
Type)—380p ¥, 50p¥, TUpF. d.; 100pl/
150pF 1/8; 250pF, 1/6; 600p¥. 1/9.
PHILIPS. Bee Hive Type (conc. mir-
spaced)—2-8pf. 1jm:  4-30pF, lfs
KNDBS—Modern Contipental types
Brown of lvory with Gold Riug:
17 dia., 8d. each; 13", 1/ each;
Brown or lvory wn.h Gald Ceatre,
1* dla., 104, 13", 1/8 each,
LARGE BELFPTIOV VAILABLE-
METAL RECTIFIERS, 8TC Typ
RM1. 4/8; RM2, §/8; Rm, 718;
&M4, 18/-; RMS5, 21/-; RM4B, 17/8,
TUB-ELECTROLVTI(S—CAN
25/R5v, 80/12v. 1/9: 8 +8/450v.
50/ 1.100/126' B/ ~aa+as Ibv AIB
/450' I 80/ g;g
o8 1 38/450w: 0100 +eo$/s 5. 12/6

RECORD PLAYER

CABINETS 59/6 ¢orr. & e, 5

Contemporary style, rexine covered cabluel
ig two-tone maroon and cream. Slre 164°

TRANSISTOR

COMPONENT
DE-LUXE Midget L.¥.'s—485 Kc/a D/gﬂn
RECORD O LW e

PLAYER
KIT

Incorporating 3
4 Bp. Garrard

Auto-8lim unit and Mullard Iatest $ watt
printed arcwt smplitier (ECL 88 and
EZ 8¢), vol., bass and treble controls,
with 3 x 57 10,000 line speaker.
Contemporary styled 2-tone cabinet,
charconl-yrey  aud  ofi-white  with
matching blue rellef. Bize 17¢° x 18" x
87. A wtylish unit capable of yuality
reprovluction. Cirenlt and conat. details

St e

I

Carr. and ina. 108, £1 3-1 9-6
IMuminated perspex control panel
escutcheon Inscribed vol, bass and
trevle, 7/6 extru. Ready wired 30/-
extra, Four contemporary Inoyntiog

Midget Driver Trans. 8.5:1.
Mldget Output Trans.
uil—3 ohas ............

Elect. Conde
1 ml-d -50 mPd. =a. 1/9, 100 mP.

, 1/3: 5 mFd., 1/8, ste.
B.

Midget Tuning Com denters,  J.

“00" 208 vF and 176 pF, 8/8,
ditto with trimaoers, 8/6.  J.B.
220 pF and 305 pF cono. slow
wotion 10/8, édpr ulnua ale.
Bub. min. 3in. Dlemin 100 p¥.

800‘[‘31" 5%M“L & LW

car serlal coll 9
Midget Vol Gomml with J
control kuob, 5 K/obms, with
switch 4/9; Litto jess switch 39,
Speakers: P.M.; 2in. Pleasey L]
ohmy 15/8. Enn Contioental 8§
ohms, 18/6. 7 x 4in. Plespey &
ohms, £8/6.

Kar Plug Phones—Min. Con-
tinental type 3fi. lead, jack plu
and socket. High lmp., Bfe,
me I’7/%

ran ew,
10C4d & 2 OCIb. ls/e. 1 (%;db
& 2 OCBl, 18/8. All above snd
OAB1, 88/6, Post Free.

148°x8¢°, fitted with all accessories necluding
baffle board and Vynair frat S8pace avallable
tor -u modern smplifiers and auto-chaugers
etc, Unpeat record player mounting
vourd 14[* x 1247 suppiied.

£VALVE 2 WA'A‘T AMPLIFIER
EZ8) snd Twin otage KCLS2 with
vol. sng nsg. feedback tune control.
A.C. 200/2507. with kuobe, ete,, ready
wmired w it above cabinet. $2.17.6.
P& P1/6. 77 x 9" Hpewker and
trans., 28/, P. & P. 2/
COMPLETE R/PLAYER KIT. As iii
BER UAld Upit. New Bargain
rios. Now omly $11.10.0. 7/¢ carr.
Dowble wound mains Tir, no live chassls.

DO!DAOO ST Spesker onnm Acoustie Waddipg (lin. thick approx.) l"m
y iength eut, 1/8 ft., 4/~ yd. TINNED COPPER WIRE, i6-¥2y., 8/0 §
Illll IULTIOOB.I BOLDER. #0740 4d. per yard. Cartons $/8 etc.

TYGAN FRET (('onteru. pat.). 12 3 LZu. §f=; 12 1 IBin, 3f7 12 1 2410, 3]-, ot
VYNAIR (ditto) 2/- #y. fr. _

EXPANKDED ANODISED METAL.
Attractive Fllt finith  $in. x gin.
dimmond mmesh 4/8 8q. {t. Maltiples or
8in. cut. Max. size 4ft. x 3ft., 47/8
plus. carr. Do., finer petterued mesh,
4/6 sq. ft.. wultiplés of J2., oax.
size 8 ft. x 9 ft., 87/8 sheet.
ENAMELLED CQPPER WIRE -
$lb. reels 14g-20g, 2]8; 2ig-25g, 8/-;
80{3& 8/9; 36g-33g, 4/8; 39g-4ug,

lega {6” or 13") 18/6 per set.

7 VALVE AM/FM RADIOGRAM CHASSIS

Valve iins-up EGC85, ECHS1, EF89,

EAB0S0, EL8S4, EMS1, E280. *
Three Waveband and Switshed Gram.
positions,  Med.  200-350 m. long
1,000-2,000 w. VHF/FM 88-95 Mca.
Philipy Coutinental Tuning Insert with
permeability tuning on FM and com-
bined AM/FM IF transformers. 400
Ke/s. and 10.7 Mc/s. Dust core tuning
all colls, Latest cireuitry including

AVL und Neg. Feedback. Three watt ¥

outpat.  Sensitivity and reproduction
of a very high standard. Chasse size
134 x 63in. Height 74in. Edge illumi-

nated glass disl 114 x 34in.
Vertical pointer.  Horizontal station usmes.
A.C. 200/250v. vperalion.

Goll on brown backgrounid.

Magic-eve tuning. Circuit diagram now avsilable

Aligned and tested ready for use £18.10.0, Carr. & lps. 7/8

tlompiete with 4 Knobs—walnut or ivory Lo vhbolee. lndoor FM werial 8/6 exéru
i

ity

3 olun .M. Apeaker only
zlu. R.A. with oouc.

W.A. 27/8; 13§ x Win. E.M.L
Tweeter, 4918, Carr. 2/6.

“Fideilty™, 37T

We manufacture all types Radio Maing Trunsf., Chokes, Quality O/P Tmaps., cto.
Enquirien invited for Specisls. Prototypes for small pruductivn rups. Quotations
by relurn.

RADIO COMPONENT SPEGIALISTS
70 Brigstook Rd., ’l’hornton Hnth. Surzey.

THO 4188, Terms C.W.0. or C.0.D.

2/8; 5 . 2(9; 8 1b. 3[6.

#end for detalled bargain lists, 3d stamp.

Hours: 9 a.m.~6 p.m., 1 pm. Ked.

PouudPukW-ohiD.M.,llb 1,3, 8.4b.
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EAGLE RANGE AT

EAGLE STOCKISTS
The following are
available:

R Transistor tape recorder..£18.7.6
T1206  Transistor intercom ..£4.6.0
TA790  Telephone amplifier ....... 1 £3.4.6
730 Zephyr 7 transistor radio..£4.16.0
8 8 watt stereo amplifier....£10.5.6
100C Microphone .. 5.3
DM175 Microphone

C70 Microphone ..
DMI7HL Microphone .
DML Micropbhone ...
DS2 Microphone Desk Stan 1:
FS3° Mlcrophone Floor Stand....£3.2.4
G Radio jack .............. 27
TD' Tape hea,d demagnetizer .. £1.12.0

TRANSISTORS .

ACl115 4/- | OAT9 3/~ 1 OCT5 5/68
AC155 4/- | OA81 2/- | OC76 8/8
AC158 5/6 | OA85 3/~ { OC78 8/-
AC15: 5/8 | OA86 4/- | OCT79 8-
AC11. 5/6 | OA0 3/- | OoC8l 5/6
ACH 7/~ | OA91 3/~ | OC82 10/
AD141 25/ A95 3/6 | OC /-
AFlE 27/6 | OC16W 35/- | OC84 /-
AF1l] 11~ | OC19 25/- | OC139 /-
AFlly 10/6 | OC26 25/- | OC140 18/~
AF1lg 5/- | OC35 12/- | OC141 31/~
AF117 9/6 | OC36 21/6 | OC189 10/-

F1 20/- | OC4l 8/- | OC170 8/8
AF}2 11/- | OC42 68/~ | OC171 6/~

- 10/6 | OC43 12/6 | OC: 10/6

AF126 10/- | OC44 5/- | OC201 29/~
AF127 .'9/6 | OC45 5/ 202 24
BY100 " 7/6 | OC70 6/6 | OC203 13/~

Yil4 6/~ | OcTi 4/3 | OC204 71gj-
GET113 6/9 2 5/6 | OC812 -
GET114 6/6 OC7. MATI00 7/9
GET115 9/6 | matched MATIOL 8/6
GETI8 17/ sair 16/- | MAT120 7/9
QA0 3/- C73 16/- | MAT121 8/8
OAT3 3/- | OC74 8/- | ADT140 15/~

MM 4 Microphone mixer ....... .
P335 3.5mm Plug and socket. .
PS25 2.5mm plug and socket. 3
P31 Standard jack plug. .2
SP31 Standard shielded jack plug..3.
0C34 Standard socket ........... 3
$S3271  Sub-min slide switch DPDT. 3

S5219 Min. slide switch DPDT. .

MR4 Earphone low res ......... B
MR6E0 Earphone with ear hanger. o
CRS Earphone, crystal ..., .
T501 Vernier dial ... g

502 Vernier dial . 3

Vernler dial .....

Turnover cartridge
Volume control ...,
Variable condenser
Transistor transformers (pair)

b o b b
=]
=]

NEW PRIGES

MR2P 500 mlcroamppanel meter..21,12.0
MR2P £1.l2.0
MR2P .£1.12.0
MR2P 300 volt panel meter. .£1.12.0
SR2P 'S™ panel meter ... .£1.18.0
MR3P 1 mA panel meter .£2.13.6
LTI1/1 Signal injector , . .£1.18.0
RF Field Indicator .£3.15.6
AR13 Test lead kit 10.3

Record Player and Tape Deck L'nih
BSR Monarch UA25
BSR Monarch UA15........... .....
The new BSR Monarch UAI5SS fitted

with Cl ceramic stereo cartridge 210.18 11
TD2 Tape deck, half track ....£8.18.0
TD10 ‘Tape deck, half track ....£
BSR Monarch TU12 .
BSR Monarch GU7 .

Telephone pick-up coil........ S
SF20 High resistance headphone.... 835?253 ﬁq‘%"q“m
BM36R Lapel microphone magnetic ..9. Carrard SRP10 .
MC1 Microphone crystal cartridge All the above are also available with stereo
TP26G  2}in. speaker ... cartridges at slight extra cost.
CM16 Guitar pick-up. Sinclair Kits
GM35  CGuitar microphone Sinclair Micro 6 .......oeo.euives. . 22,18,
EPS0K 50,000 0.P.V.multimeter TR750 Power amplifier...... ..£1.18.
EP30K 30,000 O.P.V. multimeter Sinclair Micro Injector ... L£1.7.
EP20K  20.000 O.P.V. multimeter 3
EP10K 10,000 0.P.V. multimeter . oo
K20A 1.000 O.P.V. multimeter .£6.19.
20 Leather Case for EP30K .. Mains Unit for above............... .£2.14.
MR2P 50 microamp panel meter . Trade anulrles Invited
TS OF TRRANSISTORS
Set \t, hldcon}prggﬁ 0204/4 2 x OC45, OC81,
matched palr S: | or C.0.D.
S"cgc'gf'lzz:lscomp”smg OC8l. matched pair ’l];g::?t::;:- n(;la(i hl':rlktll:lgo:%?rzes exon!z.

CATALOGUE

Our latest 1964/65 Catalogue is now avail-
able. Copies have been sent to many of
our regular customers. If You have not
received your copy Dlease drop us a card.
Please send /- in stamps. Wholesale
terms to Schools, Universities and Busi-
ness Houses. Trade Catalogue now avail-
able. Please apply on business letter
heading.

Singie valves gd. Minimum Parcel
Post charges 2/-. Please include
sufficient postage with your order.
Minimum C.0.D. fees and postage
3/6. These Postal Rates apply to
U.K. only, For full terms of business
see inside cover of catalozue.
Personal shoppers 9 a.m. to p.m.
Mon. to Friday, Saturday lo a.m.
to 1 p.m.

ALPHA RADIO SUPPLY CO., 103 LEEDS TERRACE, WINTOUN ST.,

LEEDS 7

to recommend them,”

learned during the past eight years.”

“Thank you for a really first class set of Manuals

delighted, A TECH-PRESS PUB-

" D.E.F., |Manchester.

LICATION

POST NOW FOR THIS OFFER I/

The series will be
of exceptional
value n training

mechanics and
technicians in electri-
city, Radio and Electronics.

WHAT THIS MONTH'S
ENTHUSIASTIC READERS SAY

EVERY DAY WE RECEIVE LETTERS PRAISING THESE
BOOKS, HERE ARE A FEW FROM THIS MONTH'S POSTBAG.
“The Manuals have my wholehearted support™
signed Student Teacher.
Manuals have taught me sore in one week than I have
A.C.D., Blackpool.

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

You'll find it easy to learn with this out-
standingly successful new pictorial method—
the essential
simplest language. one at a time: and each
1- illustrated by an accurate, cartoon-type
drawing.

facts are explained in the

ot 15/-
10/-.

free,

I never tail
“Your

The books are based on the latest research
into simplified learning techniques.
has
to learning is the guickest and
way
subjects.

To Selray Book Co.
60 Hayes Hill,

Please send me Without Obligation to Purchase, Basic Electricity/
Basic Electronics on 7 Days Free Trial.
carriage pard, in good cond:tion within 8 days or send down payment
(Barsic Electricity) followed by 6 fortnightly payments ot
Down payment ot
0 tortnightly payments ot 12/6.
{Basic Electricity—5 parts).
This offer applies to United IKingdom only.

This
Approach

soundest
over these

proved that the Pictorial

ol gaiming mastery

Hayes, Bromley, Kent

I w1l either return set

15/- (Basic Electronics) followed bv
Alternatively, 1 will send 68/-
81/~ (Basic Electronics—6 parts) post

Tick against set requived (only one set allowsd on tree trial).
BASIC ELECTRICITY [J

BASIC ELECTRONICS []

Signature
I am

Name

(If under 21, signature of parems “or guardian}

BLOCK LETTERS BELOW

FULL POSTAL

Address
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Fig. §: The front panel of
the controls, sockets, etc.
SK2 could take the alter-
native position indicated.

Below: A rear view of the
completed instrument ready
for mounting in its case.

[ UG VIS,

The unit shown was constructed in an
aluminium case because an a.tu. was also built
into the same case. The a.t.u. is nothing more than
a coil and capacitor both purloined from one of
the T.U. series. The meter used is a 0-5004A and
is from the ex-Govt. 19 set. These are freely avail-
able at 15s. or less on the market, although any
similar meter would be suitable. )

The only part of the unit requiring any special
treatment is the length of the coaxial with its added
conductor, and this is really quite a simple matter
when it comes down to actual construction.

Take a piece of 752 -coaxial as shown in Fig. 4
and bunch up the braiding a little. Next take one of
the XYL’s sewing needles and thread a length of
34s.w.g. enamelled wire. Push the needle under the
co-ax braiding about %in. from the end and work
the needle along and out of the coaxial ¥in. from
the other end (By means of a magnet perhaps?).

Warning:—Work the needle along, don’t work
the wire, you might accidentally scratch off some
of the insulating enamel.

Next, check with the meter that there is no short’

between the piece of enamelled wire and the coaxial
braiding. A small scrap of p.v.c. tape around each
end completes the job. Apart from keeping all
leads (especially around the switch) as short as
possible the wiring-up requires no further
comment.

When the unit-is completed, it has to be calibra-
ted. and. to do this a dummy load is required. A
carbon resistor of the same value as the line is
required i.e. for 75Q coaxial a 750 resistor is
required. It should be capable of withstanding the
power output of the transmitter. and a number of
resistors may be wired in series/parallel if desired
or the transmitter power may be reduced.

For those who are unable to obtain a 5000
carbon pot. (R1), a number of carbon resistors may
be substituted one at a time until a good null has
been ‘obtained (See notes on setting up). Although
this method may take a little longer it is an
improvement on using a pot. since any slight
reactance -offered by-the pot. is then eliminated.

SWR Bridge

Setting-up

The actual setting up follows a logical pattern,
and if taken a step at a time the whole process is
fairly straightforward.

1.” Plug transmitter output into SKI1
connect dummy load to SK2.

2. Switch Si to forward and tune transmitter.
This is best done on the highest band to be
used.

3. Adjust R2 so that M1 reads f.s.d. or highest
reading on its scale, which ever is the
greater.

4. Turn S! to reflected and again adjust R2 for
maximum reading or f.s.d. whichever is the
greater.

and

5. Adjust R1 for minimum reading.

6. Switch back to forward and readjust R2
slightly for maximum reading on M1.

7. Switch S1 to reflected and check that the
null is still there.

8. Swap the transmitter and dummy load i..
plug transmitter into SK2 and dummy load
into SKI.

9. The readings should still tally near enough

with the previous ones obtained in 6 and 7.
10. The unit is now ready for use. the transmitter

is plugged back into SK1 and the dipole or

a.t.u. etc., into SK2. | ]
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BRADFORD RADIO SOCIETY

Hon. Sec.: Eric G. Barker, G3JOTO, 63 Woodcot Avenuas,
Baildon, Nr. Shipley, Yorishire.

I On {5th December there was a Ladies’ Night, and members
brought along their colour slides for a film show.

. At an informal meeting held on 5th January, the guests were
members of the Spen Valley Amateur Radio Society and the Leeds
Radio Society.

BROMSGROVE AMATEUR RADIO CLUB
J Harvey, 22 Elm Grove, Bromsgrove, Worcestershire.
A meeting wilt ba hetd in the Co-operative Rooms (corner of
High Street snd Stratford Road, Bromsgrove) on Friday, 8th
January, at 8 p.m.
As this was an inaugural meeting, radio amateurs and short wave
listeners were invited to attend with suggestions and comments.

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: P. J. Holland, Field House, 19 Kingsiey Road,
Great Boughton, Chester.

A technical film show was seen by members on 8th December,
and on the {5th there was a Christmas Surprise Night. On 22nd
December there was a general discussion and the month’s activities
concluded with a Net Night on 29th December.

CLIFTON AMATEUR RADIO SOCIETY
:Cou. Sec.: J. Rose, G3OGE,$3 Broomfisld Road, Beckenham,
ent. .
The annual Constructional Contest was held on 4th December,
and an informal social was held later on in the month.
Workshop improvements have now been completed, thanks to a
handful of members, and meetings are held on Wednesday and
Friday evenings.

COVENTRY AMATEUR RADIO SOCIETY

Hon. Sec.: E. E, Snow, G3TKO, 11 Lupton Avenue, Coventry.
On 7th December there was a film show, and on the [4th there

was 3 demonstration and lacture on construction of the Club top

band transmitter. On 215t December there was a social evening,

and on the 28th, A Night on the Air. A film show was seen by

members and friends on 4th January.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon, Sec.: F. C, Ward, GICVYV, § Uplands Avenue, Little-
eover, Derby.

There was a surplus sale on 2nd December, and on the Sth there
was a constructors’ contest for the Founder Members’ Trophy,
with 8 contest for the G5YY Trophy on the I3th.

The 16th December was an Open Evening with a Juniors’ meeting
and & members’ committee meeting. The Annual Christmas Party
was held on 23rd December and on the 30th there was a film show
entitled *“The Year in Retrospect” when members brought along
transparencies which they had taken during the year.

GOSPORT AND DISTRICT RADIO CLUB
Hon. Sec.: J. T. Nightingale,  Beatty Drive, Alverstoke,
Gosport.

This Club’s meetings are held every Monday evening at 7 p.m.
at the Gosport Community Centre, Bury House, Bury Road,
Gosport, Local radio enthusi and ld-be enthusi are
welcome to go along and join in the numerous activities.

GUILDFORD AND DISTRICT RADIO SOCIETY
Hon. Sec.: D, H. Mead, G3OXI, 41 Egley Road, Woking,
Surrey,

The speaker on |l1th December was Mr, M. Childs, F.S.A.,
President, who spoke on “The Operation of Practical Equipment
from 1900-1922".

On {9th December there was a Christmas Social Evening at
"The Otter”. This was a light-hearted evening in the seasonal
spirit to which ali members, their ladies and friends were invited,

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hen. Sec.: J. Ingram, GIRMQ, Lambert House, Greetland,
Halifax, Yorkshire.
On 2%th December, members brought along their receivers and
held a general discussion on their equipment.
n 26th January, there will be a talk entitied “Radio a long time
\go”, given by Mr. J. J. Platt, G2VO.

HUDDERSFIELD AMATEUR RADIO CLUB
R. Higton, § Brian Avenue, Dalton, Huddersfield, Yorkshire.

Meetings are held fortnightly on Thursday evenings, beginning
at 7 p.m. The evening usually begins with c.w. practice for the short
wave listeners, followed by lectures. Field days and outings are
held regularly. Members were very pleased with GB3CMS
which was the ""Jamboree on the Air'" station,

MELTON MOWBRAY AMATEUR RADIO SOCIETY
Hon. Sec.: D. W. Lilley, G3FDF, 23 Meiton Road, Ashfordby
Hill, Melton Mowbray, Leicestershire.

On 3ist December, Mr. L. Fisher, G4MK, and Mr. D, Fisher, gave
a talk on the use of test gear. There will be a lecture on 28th
January, by Mr. J. L. Warrington, G2FNWY, entitled “Flat Line
Equipment for 23 cms."

MID-WARWICKSHIRE AMATEUR RADIO SOCIETY
Hon. Sec.: T. Inkester, {3 Dormer Place, Leamington Spa,
Warwickshire.

The 2nd November meeting saw the inauguration of a series of
informal lectures on the fundamentals of radio. These lectures wili
alternate with evenings at which the newly acquired A/T gear will
be operated by GIHBX/A.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, GIMDW, Candy Cabin, Ogden,
Halifax, Yorkshire,

The Club’s Annual Dinner was held on 9th December, and a
ragchew was held on the 23rd.

On 6th January A. W, Walmsley, G3ADQ, gave a talk entitled
“‘SSB Trends™.

PLYMOUTH RADIO CLUB
Hon. Sec.: R. Hooper, G3SCW, 1 Chestnut Road, Peverell,
Plymouth, Devon.

On Saturday, |9th December, the Club supported the Torbay
Amateur Radio Society Christmas Party and Quiz.

Saturday, 6th February, is the Club’s Annual Dinner and Social
Evening.

READING AMATEUR RADIO SOCIETY
Hon, Sec.: R. G. Nash, G3EJA, “Peacehaven,” 9 Holybroek
Road, Reading.

The meeting hald on 19ch December was devoted to the judging
of the Censtructiona! Contests.

The Annual Dinner will be held at the Whita Hart, St. Mary’s
Butts, Reading, on 9th January.

SLADE RADIO SOCIETY
Hon. Sec.: D. T, Wilson, 177 Dower Road, Four Oaks, Sutton
Coldfield, Warwickshire.

An annual Fun and Games Evening was held on 1lth December.
The evening included the annual Cricket Match between the
President’s and Secretary’s teams.

WELLINGBOROUGH RADIO CLUB
!-.C‘ci)n. Sec.: J, Baker, 34 Essex Road, Rushden, Northampton-
shire.

On 3rd December, members heard a talk on Radio Control.
There was a General Meeting on tha 10th and the annust Christmas
Dinner on the (7th. On 7th January members saw a film show
entitled “The Race for Space”.

I\IR. M. A. TRICKETT, G3SAT, and licensee

of club radio G3SOH is attempting to
obtain a concession in the licence conditions of
Club Radio Stations so that anyone may speak
into the microphone under the supervision of
the licensee or authorised additional operator.
provided that the aforesaid actually operates the
apparatus.

Mr. Trickett seeks the support of other club
members who may be interested in this cause
and will forward further information if they
will write to him at: I5 Egerton Road, Bem-
bridge, Isle of Wight.

www americanradiohistorv.com


www.americanradiohistory.com

February, 1965

New list of Bargains

Transistor ferrite rod aerial with medium and
long wave coile with circuit, 7/6.
Oscillator Coil and set o! 3 LF, transtormers
for transistor set with arcuit, 12/6.
Toping Condenser to sult. air-spaced with
trimwmers, §/-.
Ditto but sub. min. 7mm., 10/- the set; two
gang Condensers to suit, 8/6 (request eub.
min. circuit).
Midget 3in. P.M. Loudspeaker 3 ohm 12/6,
80 ohm 13/86.
Midget 208 pF + 178 pF two-gang Tuning
Condenser with trilumers for trapsistor set
Price 9/-.
Pusk-Pall Trapsformer.
0005 wid. Single Tuning Condenser. Solid
dielextric } spindle  for transistor o1
Crystal set, with spindle tapped 6 BA. 2/6.
46 Sets (Recewer/Transmitter pack set).
Unused sets complete except for crystale.
Packed with parts and eaeily rebuildable into
other gear. 19/6 each. Pust 3/-.
Battery Cbarger Kit. Comprises b amp. trans-
tormer, 5 amp. rectitier. metal case and meter
to charge 6 or 12 volt batteries up to 5 amps.
With variable charge rate, 38/6 each., T'ost
and insuraoce, 3/,
Mains Transformer. 250-0-250 at 80 mA.
4.3 volts, 5a (orinal maine taput). 12/8 each.
warriage 2/6.
Output Transtormer.  Standard pentoede
matching type. 3/8 cach. 36/- per doe
Slide Switch. Snb-uilpiature bot dpdt. 2/-
each, 18/- per doz.
T.C.C. or Dubiher Tubular Condenseoru.
. o 1

Bub-miniature 8/8.

.5 mf 300 v. 0o . /- dos.
25 mf 500 v. .. .. 7/8 doz.
.25 mf 330 v. a0 0o o 8/- doz.
.06 1nf 500 v. .. . . 5/- doz.
L0001 my 1,000 v. a0 . 5/- doz.
001 mf 1000 v. ., e 8/- doz.
002 mf 1000 v. . oo 7/8 doz.
L005 mt LOou v. . T .. §f-doz.
02 mi 750 «. o oo .. 8/8doz.
.01 mf 1,000 v. .. 10;- doz.

Battery Charger Reotifler—selenium 12.15 v-
6 amp. 9/8.

Metal Cbassis—punched for Mullard 510
Amphficr, complete with inner screening
sections and stove enamelled, 12/8 set.
Filament Transtormer, 6.3 v. 1§ amps.. 8/6.
Neon Lamp—midget wire ended. Ideal mains
tester, ete. 2/-, Kx. Govt. 1/6.

Phiilips Trimmers—0.30pl" 1/ ea., 8/- doz.
Tag Papels. ldeal for constructors, experi-
mental circuita, ete. 3 of each of 12 different
typea. 5/-,

Slydlok Pane] Mounnling Fuses with carrier.
b amp., &/- each. 15 amp.. 2/8 each.

Metal Rectifier. 250 v. 60-80 milhampe idcal
for maing set or instrument or to replace that
expeusive valve, 4/6.

Piano Key Type Switches. 3 key type 3/
1 key type 3/9, 5 key type 4/8, pust and pack-
ing 1/- regardless of number ordered.
Ozone Qutfit, for removing amells and gener-
ally improving any oppressive atmosphere.
Kit consiste of Philips ozone lamps and mains
unit, only needs box. 18/8 + 3/ pustage
and insurance.

Black Light Unit, 123 watt intensity, comp-
rises quartz lamp, adjustable lanip hoider
and 125 watt choke. Ouy 28/6 + 6/6
carriage and insurance.

Packard Bell Pre-Amp, Containe a relay,
push-puil input and vutput transformers and
many useful spares. Less valves 8/6 each +
2{6 post and insurance.

Fridge Handles, with Yale type locking mech-
anism, two kcys, and striking plate. 3/8 +
2/ post, 8 tor 30f-, post iree.

C-1mA Meter made by the American Weating-
house Co.  din. diameter, tlush wountmg
<vale calibrated wn volts, 28/ + 2/- post and
msarance.

Ferranti Fire Bar. 500 watt 10in., 3/8 each
+ 14 post. Threc or more post free.

B7G Valve Holder. Best make (Amphenol)
8/- dozen. post 1/6. 3 dozen, post iree.
Precision Wheatstone Bridge. opportunity
occurs 1o build—lutk wire wound 1) watt
potentiometcr, prnce §f- + 1/- postage.
Cy!don Turret Tuner. 33 Me . with band 1
amd Land 3 cols. Brand new. 8/8 cach post
246,

PRACTICAL WIRELESS

GOOD COMPANION
MARK 1118

The 6 transistor set with the 8
transistor perfurmance,
fncorporating all the iatest re-
quireinents.  Anyone who cal
solder cap make it. Many thon-
samdis already in ure all over the
country. Fuil evuverage o1 Long
and Mediut wavebands. l'ine
Jooking cabinet, mize 11 x 8 x Jin.
LP.I'. Output approx, 750 mw.
Excellent reception of difticult
stations like 208.

Variable fecdback giver excellent

tone. ONLY 5 10 6

Plue 4/- post and insurance.

OUR BARGAIN OF THE YEAR

A complete kit of parts to
build 6 transistor 2 wave
superhet receiver at only
45/-. Pest and lIns. 3/6.

“CORONET” Mk. IV

i It fully covers the medium wave-

band and that part of the long
wave baud to brimg in B.R.C
Light.  The circuit inchudes a
highly etficient slab aeria} and 24in. I. M. speaker. Overall size ap-
proximately 44 ¥ 24 x ljin. Bupplied complete with carryiug case.

Infra Red Heater

Make np one of these latesi type
heaters, ideal 10or bathroom, kitchen.
bedroom, ete. They are eimple to inake
from our easy to tollow instructions-—nace mlica
enclosed etements designed tor the correct infra-red
wavelength (i microns). Price for 730 watt element and
metal casing as illustrated 18/ plus 2/6 post and insurance.
Pull 3witch, 3/~ extra.

THIS MONTH’S SNIP.

Superhet Heart comprising a three waveband con pack
I.F. transtoriners, valves typea BK& frequency changer, 6K7
1F and 6Q7 D.D.T. and 8 oetal valve-hulders with circuit
diagram showing how to make superhet receiver or tuner uni,
to drive amplitier. tape recorder. ete.. ete. Retail valne over £4
this month's snip offer, all for 19/8 pius 3 6 post and insurance.

INTERCOM BARGAIN

Cabinet as illustrated, less knobs, ideal if
you are making small radio, office inter-
com, armplifier, ¢tc. Has the modern look;
originally sold at 29/8, limited quantity
available at 15/-, plus 2/6 postage. All
components to make two of the intercoms
described m “"Practical Electronics.” 75/-.

LAST OF THESE
CABINETS & PICK-UPS

Made for a famous company intending §
to make a Battery Record Player
but changing their minds. This is
an extremely fine looking cabinet
must have cost at least £2 to make.
1t is complete with handic and [asten-
ers as illustrated. Also included in
the parcel e a Cosmocord pick-up
with crystal cartridge and sanphire
stylus. Both items new and perfect.
oniy 18/8. plus 4/6 post and insurance.

POWER PACK FOR TRANSISTORS

Desigped to operate transistor sete and amplifiers. Adjustable output
6v—9 to 12 volte for up to 500mA (clasa B working). Take« the place
ol any of the following batteries: PP1-PP3-PP4-Pi-PP7-PPY and
others. Kit conipriees: mains transiormer-rectifier, suoothing and load
resistor 300¢ and 400 fd condensers, zener diede and Wstructions.
Real snip: at only 14/6, plus 2/6 post.

FLUORESCENT LIGHTING BARGAINS

Complete 40 watt Slimline white enamelled fitting, ready tor use with
choke control gear, radio suppressed starter amd tube. Ongmally
mtended ta sell at £3.15.0. ottered at only 38/8, plus 5/- carriage awd
insuragee; two or more carriage free.

Ditto 50t. %0 watt 48/6, plus 7/6 carriage and insurance, two or more,
carriage free.

400 WATT FLUORESCENT LIGHTING OUTFIT
Rulh type 400 watt lamp to hang fraw |2 lampholder. Intended

for street-lighting, ideal japge open rpace, yard ete. Complete with
choke, 40/-, phis 7 6 cATTIAKE Atd IHsFAT ¢

999

MAKING g
AN FM
TUNER

Available
at present,
158 vers nice
cadmium-pla
ted F.M. Tuner
chassis with holea
punched for catls and
other companents, alan
a micely printed perspex
front, calibrated usual .M.

frequencies. Heal bargain 8/6 + 2/- or with

two-gang tuming condenser 10/~ + /-
postage.

Speaker Bargain -
12in.  High- - —

fidehty loud-
epeaker.
High rlux
permanent
magnet t¥pe

with  either
3 ohm or 15
ohm speech
coil. wal

handle up tol0 watta, Brand nesw, ny tamous
maker. Price 27/8 + 3/6 post and inruranve.

Waterproof Heater Wire
16 yde length. 70 watta. self regulating
temperature control. 104, nast free.

TRANSISTOR
SET CASE

Very nioderp cream
cabinet, size 5} X
i % 12 with
chrome handle,
tuning knub and
scale.  Price 4/8 plus
1/8 postare.

3in. oscilloscope tube. American made
type No. 3KP7. 6.3 v, 0.6 amp. heater
electrortatic deflection, brand new angd
guaranteed with cirenit diagram of ‘scope,
15/- cach. Pius 2/6 post and insurance.

Simmerstat Heater Regulatér
Snitabte  to  control eclements. heaters,
soldering irons and bLoiling rings up to 2,500
watts, (omplete adjusrable, normal prics
55)- each. apecial soip price 12/6, plus 1/6
postage and insurance.

THERMOSTATS

Type ‘A’ 15 amp. for controlling rooni heaters,
greenhouse, airing copbaard. Has spindle for
pointer knab, quickly adjustable from 99-
BO°F. 9/6 plus 1/- post, 3uitable box for wail
mounting, 5f-, P. & P. 1/~

Type ‘B’ 16 amp. This ¢ a 17in. long rod
tvpe made by the famous Bunvi

(o spindle adjusts tws from 30-
350 F. Internal screw alters thé
setting so thig could be adjustabie

controlling furnace, oven, kiln,

immersion heater or to make flame-
stat or fire alarm. 8/6 plua 2/6 post and
insnrance.
Type ‘€’ is a small porcelain thermostat as
fitted to electric blankets etc. 14 amp. setting
adjustable by screw through side. 3/6, P. and
P

Type ‘D’. We call this the lce-stat ae it cuts in
and out at around freezing point. 2-3 amps.
Hag many nses, onc of which would be to
keep the loft pipes from freezing. if a length
of our blanket wire (16 yds. 10f-) is wound
around the pipes, 7/6, P. & P. 1/~

Type ‘E’. This is » standard refrigerator
thermoetat. Spindie adjustments over normal
refrigerator temperasures, 7/6 pius 1/- post.

Timer Kit N

Special offer of all components except metal
box to make mains goerated interval timer
for phoet @raphy et 12/8 plua 26 post.

Where postage is not
definitely stated add 2/-
all orders under £3.

ELECTRONICS

www americanradiohistorv.com

(CROYDON)

266 LONDON ROAD WEST CROYDON SURREY
Post orders to: 43 Silverdale Road, Eastbourne, Sussex

LTD


www.americanradiohistory.com

|

! HEAVY DUTY TRANSFORMER. Input 220 to 250 volts A.C.

mains (tapped every 5 volts). Output 50

rumd job very conservatively rated. Size Ti x 5 x 7in.
£5.19.6. Carr, 7/6.

CHARLES BRITAIN RADIO LTD.

Il UPPER SAINT MARTINS LANE, LONDON W.C.2

TEMple Bar 0545
Shep hours 88 pom. (8-1 p.m. Thursday).

1000

PRACTICAL WIRELESS

F ebmary,. 1965

TEST METERS

.000 O.P.V. MODEL TP 58.
s voltage up to 1,000 D.C.

at 20,000 ohms per volt and A.C.
at 10,000 0.P.V.; D.C. Current to
; Resistance to 10 Mege.;
pacitance to 0.14F; Decibels

LINEAR AMPLIFIERS. LG34, 4 watte, alze 8} x 4} x 2¢in. high, £5.5.0, TA45A
5 watts, size 7 x 7 x B5in, high, £5.18,8, Protective cover, 18/9. L5/55 5 watte
stereophonle, size 10§ x 8 x 6in,, $12.12.0, cover with carrying handies £8/-,
“Diatonic” 10 watts HI.-Fi Ultra Linear Push Pull, size @ x 7 x 64in. high.
£12,12.0. Cover with carrving handies, 19/8. Ll/lO 10 watts Hi-Fi Ultra Linear
size ® x 7 x 5in, high, #18.13.0. Cover with carrying handies. 19/8. “Conchord”
30 watts HI-Fi Ultra Linear slze 12} x 9 x 7jin. high, £16.16.0. Cover with
es, 85/=, 1.50 50 watts Hi-Wi Ultra Linear, size 14 x 10 x 8in. high,
£23.2.0. Cover with carrving handles, 82/6. Al amplifiers for normal A.C. mains,
and ex stock. Details on request.

*‘Tripletone” Convertible Amplifier. Bise 10 x 3 x 4tin. high. 4 watta output
matched for 2-3 ohms, OR 2 amplifiers can be coupled together for STEREO
£8.19.6. each.

“Tripietone” F.M. Tuner, size 11 x 6 X 3in. high. Coverage 86-104 Mc/s. £18.19.8
(unpowered), or §15.14.8 (self powered). Detalls on requeat.

SPEAKERS. Special heavy duty 15 ohms 12In. 85.5.0, Wharfedaie 15 ohma 12in.
é?r l&l/«i(}ulun £10.19.0, 15in. for Bass Guitars £17.10.0. 3 ohms 10in. 29/8, 3 ohme
n.

MICROPHONES, Crystal s, Guitar 12/6. Desk. with built-in stand 18/~ Aco
89/1 Btiok, and Table Stand 32/6. Buper Stick, with heavy Desk Stand 49/6. Movin(
Coil T!Mi. Btick, with heavy Desk 3tand 59(6. “3limline” Stick, 50K impedance,
with l;ausb 78/. Omni-directional, chrome plated die-cast frame. 50K. with
switch 898,

VALVE VOLTMETER

00.000 OHMS PER VOLT MODEL

Reads voltages up to 1,000
D. 0. &t 30,000 chms per volt and
AC. ot 16000 O.P.V.: DC.
current to 14 amps. Reaistance
o 60 Megs.; Decibels from —20
%0 <88; Incorporates [nterna)
busser for audible waming of
direet shorts and blocking con-
denser for A.F. output messure.
ments. Blze 3%/, x 85/,, x 2fin..
£8.19.6.

te +36. Bize 3fin. x
Sfin. x 1io., $5.19.8. D.C. Input Impedance 11 Megohme.
7 Voltage ranges, D.C. to 1.500,
2,000 OP.V. MODEL TP 10.| A.C. to 1500 R.M.K, 4200 Peak
Reads A.C. and D.C. Volts up to| to Peak. Resistance .2 ohin to 1.000
1,000; D.0O. Cutrent to 300mA; | Megohms. Centre zero uemng for
Reatatance to 1 Meg; Capaci receiver alf t. Compl with _
to 1F; Declbels from ~—20 to| A.C./D.C. probe and leads. Fult
+38; Outpat jack for Audio | jllustrated details oo request. ONLY
ments. 8ize 3§} x § x
1in., $8.10.6. £3.19.6
(Post 3/6).

HARRIS ELECTRONICS (London) LTD.
138 GRAY’S INN ROAD, LONDON, w.C.I

Tetephone TERminus 7937 Please (nelude earviags coxt om 4 1,1, items

Open untii 1 p.m. Batardays, We are 2 mins, trom High Holborn (Chancery Lane
Station) and 5 mins. by bus from King's Cross

TRANSISTORISED TEST

MENT. Fully (umteod. brlnd

new. By NOMBREX:

1‘50 Ke/s.~-350 Mc/s. Blgnal
‘1-18

.10,
Capacitance Bridge, $3.5.0.
volts D.C. Power Bupply, $6.10.0.
Audio Generator 10/100,000 efs.,
“"fﬁ?’ Induotance  Bridge,

By T.M.K, ESULATION MIL

3testing voltqu, 100, 280 maoo.
Supplied with ieather oase amd
leads, #17.10.0,

Llustrated details on any of the
above sent on request.

HETERODYNE PREQUERCY
MuTRRS, TYPE LM14 Frequency
range 1:5-26,000 ké/s. in ¥ band.
This is the United States Navy
Model of the well-knews BO31
Frequency Meter, but haé magy
addluonal 'eaturel which increase
its oltage
tion circuits md Urystal controj
ensure extreme accuracy snd in
ajdition it ls ftted with an
Internal Modulation gqwitch to
allow use as a B Generator,
8ize only 8§ X 8.x Sjin. Perfect
working order, $25.0.0.

ADJUSTABLE MIKE ATANDS,
with heavy bases and piated atems
Table type 20/8, door type Bb/-.

20/- CONSTRUCTOR'S PAROBL.
Assorted colours ng  wire,
solder, resistors,
volume  controls,
ALL NEW (poat 2/6.

condensers.
tag

R —————
SPRAGUE COMDENHERE, Mets!
cased, wire end. New .01 mPd.

1,000 volt and 0.1 mFd. 500 volt
7/6 per dozen. Special quétes for
quantities.

CONDENSERS.
and silver mica.

100 assorted mies
NEW 10/-,

BARGAINS FROM
BRITAINS

STLICON RECTIFIERS, Type BY100 (}in. x #in.) will handle 250
volts at up to 500 mAw Replaces any T

W-—not seconds

metal rectifier. BRAND

Cove to 145

power supply to
amate

VHF COMMUNICATIONS RECEIVER R-1949. This {s the
Atlr Force version of the well-known Hallicrafters 8-27 or §-38.
rs 27 Mc/a. in three wavebands. it is complete with
ali vn.lve!. stabiliser. ‘S’ meter etc.. but requires an external
ive 260 volts HT and LT.
urs etc. and could easily be used for mobile operation.
Tested and in good condition. £17.10.0. Carr. 10/~.

Picks up police,

VIBRATOR PACKS.,

AR 88 For 6V. operation.
vibrator and OZ4 rectifier. NEW in original cartons, 15/-

AR 88 SPARE VALVES. Complete Set of BRAND NEW indivia-
ally boxed original vaives (1-4), 50/-. Plus 2/6 P.

g,let.e with
& P.5/-.

MOVING COIL PHONES,
Chamois ear muffs and 1

F‘lnest. uality Capadian with
% Yoand Wit]

h lead

and Iack plug.
BRAND NEW

Notise oxcludlnx. supremely comfortable
ceeaeiieeesseesiaeesesnsse.8/6, pOSE 1/6

GNETIC COUNTERS (ex G.P.0.).
ration. Tested. (No reset), 5/- each.

Q for 24V. o
SPECIAL OFFER! 10 for 30/-.

4 figures to 9, 999 Cotls
5 G35 TEE controls. gi

P& gain control.

P. 6/,

0-800 volts., As used In
TESTED AND GUAR

MlCRO AMMETER. 0-500pA.

house and other famous American man
u'cu.lu 2Hn. flush p&nel mounting. Dials are engraved 0-15
’f‘EAmEDerlisml version of the ‘19 SET".

Made by R.C.A., Weston

eakers.
ufacturers, EP

EL34, BL.34.

is solidly made of 18 gauge ste:

Size 12 x 8 x 6} inches high.
PRICES—

50 watt with tremolo
50 watt less tremolo
30 watt with tremolo .
30 watt less tremolo .
15 watt with tremolo
15 watt less tremolo

A really

. at 15 amps.
Welght

GUITAR AMPLIFIERS
WITH TREMOLO

Five ack
socket : in-

'S
and Treble
a wide range of i{ft and cut, Separate master
emolo speed and depth controls. Jack socket
for remote tremolo switching. Cutputs for 3 and 15 chms

7 Valves used in Gtgga 3?1: v:gttl 5And 50 wslt‘tﬂam 1lifler
e 15 watt amplifier

t‘)3200831 EL‘84 ﬁL&ThEzsﬁ Af! elxtrn. va}vg6 ECC83 5

remolo circuit. The chassis 1s complete with

teel. finished silver grey hn.mn:"ur

nsedlccs‘f
5 nlnn z

£11.10.
eaflot.

STROUD AUDIO
PAGANHILL LANE, STROUD, GLOS.

Streud 788

Open all day Saturday

N rl
www americanradiohistorv.com
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February, 1965 PRACTICAL

LETTERS
TO THE

EDITOR

THE RSGB AND PIRATES

JIR,—I have followed with interest your recent
editorials on pirate operation.

] agree there is no excuse for operating a trans-
mitter without a licence——the qualifications should
not be beyond the capabilities of anyone who is
really keen. In this connection I am particularly
pleased to see that you are currently publishing a
series of articles designed to help the newcomer
pass the Radio Amateury Examination.

This society has itself been very active in this
sphere for many years and publishes in August and
Scptember each year extensive lists of centres at
which courses in preparation for the R.A.E. are
being held. In addition, the society publishes a
“ Radio Amateurs’ Examination Manual ”. More
recently, an education and training committee has
been set up, one of the objects of which is to foster
the dissemination of information intended to help
people to take part in amateur radio to the full.

Your practical efforts in this tield are therefore
particularly welcome. — J. A. Rouse (General
Manager, Radio Society of Great Britain).

NATIONAL FRATERNITY

IR.—We were interested in the letter concerning
Boys’ Clubs, written by Mr. Overbury in the
January issue. Our society and club has been for-
warding just such a movement for about four years
now. We have had great success in the field of
exhibitions and social work. As a society, we have
links with boys in Brighton, Welwyn, H.M.S.
Ganges (Ipswich) and Australia, and correspon-
dents in India and Nigeria. Work in co-operation
with other bodies such as the British Association
and, of course, the R.S.G.B. proceeds inter-
natianally together with the * Science Service” of
the USA.

However, a club is vital to this work, and forms
a focal point for all concerned. Boys in our locality
have a club room and equipment, regular meetings,
lectures and other club activities. It is vital to set
up local activity, and let a larger organisation
grow.

Because of the nature of work with young
people, their particular outlook, lack of resources
and responsibility. recqgnition under the Law, the
difficulties are. and always have been, peculiar to
this type of work.

It is important to have skilled, dedicated leader-
ship. Also. assistance from all those who can give
it is absolutely vital.

We are preparing one or two articles for publi-
cation with information on Boys' Radio Club for-

WIRELESS 1008

o |

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be losed with the coupon from
page iii of the cover.

The Editor does not necessarily agree with the opinions expressed by
his correspondents.

g s pee

mation. See also “QUA Associates”, R.S.G.B.
Bulletin. o8

We shall be delighted to hear from anybody
keen on this social work, and any offers of hzlp, *
advice, views will be welcome from lads wherever?
they are.—KEN SmiTa B.Sc., G3JI1X (82 Granville:

+

Road, Walthamstow, London, E.17). :

QSL CARDS BETTER THAN WALLPAPER

IR.—Correspondent C. P. Finn, of Yorkshire
(P.W. January 1965 issue), asks about Elec*
tronic patterned wallpaper for his shack/bedroom.
When I had my shack/bedroom in 1932, we
didn't worry about wallpaper. The main trouble,
was insufficient number of walls for QSL cards,:
blueprints, pencilled QSO’s etc. .
There are plenty of abstract patterns which could
soon be converted to the ** Electronic ™ theme, but.
for my choice, the old-type shack is unbeatable.— "
P. O. HussarT (West Croydon, Surrey). .

COMPETENT CONSTRUCTORS

[R,—I wonder how many readers of this maga-
zine pride themselves on being campetent con-
structors of electronic equipment? Probably the
majority, but there is, nevertheless, an increasing,,
number of people who, having assembled some -
transistor set, half of which has already been made'"
in the factory and which has been prefabricated:”
pre-cut, pre-aligned etc., insist on calling them:
selves competent radio constructors. .
Furthermore, many of these people are not even
interested in how their apparatus works. but merely
in the noise that it produces. and an increasing”
number of manufacturers are catering for the per’ &
son with this type of outlook. .
Naturally, this seems rather a snobbish attitude -
to take, but it would be nice to know, for the..
benefit of our status as radio constructors, that we
are not confused with the * step-by-step ” man who .
only buys an f.m. tuner kit because it is cheaper .
than commercially available ones of the same,
quality. u
I leave readers of this letter with a quote from
Geprge Orwell. * The boards I buy are ready™
planed, and the legs are ready turned by the lathe. I
can even go to the woodshop and buy all the parts |
of the table ready-made and only needing to be .
fitted together; my work being reduced to driving.
in four pegs and using a piece of sandpaper . . .~
Making a table will be easier and duller than-
peeling a potato .—C. J. Corrisrrr (Cheltenham,.
Gloucestershire). .o

e soR o 4
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LATE PASS

IR,—As a reader of your journal since the days of

Amateur Wireless (1 am now 66) I fully endorse
every word you say about * pirates ”. As you say,
the RAE never stopped the real enthusnast I know
an amateur who has passed the RAE, passed the
morse test, and has been on the air for a year. He
is in his 70’s! If this doesn’t shame some of those
who want the * freedom of the air”, it ought to.
Thank goodness these are only a minority,

I am all for encouraging the youngsters. And
what a goldmine of knowledge these young people
of today have in their local library—enough for
them to take the MIRE examination, let alone the

. RAE!

Enclosed is a photograph of my den, which
might be of interest. — T. W. MIDDLETON eXx-

G2FTM (Gravesend, Kent),

Mr. Middleton’s den, where equipment based on P.W.

designs is still providing him with a hobby in his enforced

retirement.

P.W. SIGNAL IN JECTOR

IR.—With reference to the signal injector
described in the August issue of PracTICAL
WIRELESS, after having difficulty in obtaining a
35mm film cassette tin, [ found that an * Anadin”
aspirin tin was ideal for the job,—J. H. BorRrROW-
PALE (Hounslow, Middlesex).

CORRESPONDENTS WANTED

IR,—I would like to correspond with other radio
enthusiasts of my own age (13).—EDWARD
TWwEEDLY (27 Orchard View Drive, Kirkfieldbank,
Lanark, Scotland). )
IR,—I would like to correspond with someone
of my own age (14) who is interested in radio.
—G. JacksoN (50 Bury Street, off Sandy Lane,
Stockport. Cheshire).
IR.—1 would like to hear from readers in any
country who have an interest in radio and tele-
vision.—S. A. ARIYASENA (* Sirisewana ” Nawaga-

.muwa, W.,P., Ranala, Ceylon).

IR,—I am a regular reader of P.W. and
interested in radio technology. T would like to
correspond with any radio technician from Great
Britain. I will answer all letters received promptly.
—T. Henry C. Peris (Watinapaha, Dewlapola,
Ceylon).

PRACTICAL WIRELESS

February, 71965

REQUESTS FOR INFORMATION ARE INSERTED IN
THIS COLUMN ON THE UNDERSTANDING THAT
READERS USING THE SERVICE UNDERTAKE TO
REPLY TO ALL OFFERS RECEIVED AND TO RETURN
ALL DATA NOT REQUIRED. BECAUSE OF THE LARGE
NUMBER OF REQUESTS RECEIVED, ILLEGIBLE WRIT-
ING WILL AUTOMATICALLY DISQUALIFY LETTERS
FROM PUBLICATION. FOR THE SAME REASON, WE
CANNOT GIVE SPACE FOR REQUESTS FOR PAST
ISSUES OF “PRACTICAL WIRELESS.”

Sir — 1 would be grateful If any reader could sell or
loanme ...

. ¢ircuit diagram or any information on ex-army receiver
R1466, Ref. No. 10D/1409.—BRiAN WoOD, 99 Kinnaird Road,
Sheffield 5.

.information and circuit values of ex-government
pholocell 0/33281 CV243 and how to make it work a relay when
the light beam is cut offi.—M. GARDINER, !5 Windmill Fields,
Four Marks. Nr. Alton, Hampshire.

. the circuit or servnce sheet ot any details of the Ultra
Ultrasc0pe oscilloscope Mk, 1.—D. CHADWICK, 40 Abbots Road.
Abbots Langley, Watford, Hertfordshire.

. any information, circuit diagram, etc., concerning the
R 1392 v.h.i. receiver.—H. FORRESTER, 58 Bede Avenue,
Sherburn Road Estate, Durham.

. any details whatsoever on the AmeriCan receiver type
BC624_C.—E. R. LisLe, Red Hill School, East Sutton, Nr.
Maidstone, Kent.

... service sheet for the Veritone “*Venus” tape recorder.—
D. PorTERILL, 30 Dryden Crescent, Stevenage. Hertfordshire.

...the schematic diagram or any information on the
wireless set 38 A F.V.—-W. B, Neer, Landguard Lodge, Manor
Terrace, Felixstowe, Suffolk.

. ..circuit and service details of the Delco Remy Hyat
car radio, model 342.—J. STONEMAN, 46 South Hall Drive,
Rainham, Essex.

. the eircuit diagram or manual of transmitter type
1154M.—A. MawHINNEY, 1] Donaghadee Road, Miltisle, Co.
Down, N. Ireland.

...a circuit diagram and operating manual for a No. 38
Mk. 2 set, and 3 manual for a 1132A Receiver.—S. G. BARNES,
13 Surrey Grove, Sutton. Surrey.

. .. information concerning the modifications of the R109
Receiver (vear 1943),—5. ALDeRTON, 2a Goldings Road, Lough-
ton, Essex.

.. .information on fixing a tunable oscillator in a Bendix
Recejver, BC 624A type R5019.—R. C. Harrt, “Brookmead’’,
Rudwick Close, Felpham, N?. Bognor, Sussex,

the opetrating manual for the Geloso 209 Receiver.——
R. BUNTOCK, 38 Bittell Road, Barnt Green, Nr. Birmingham.

...any information op the Marconi No. 9 Transmitter-
receiver, and any’information on the No. 46 Transmitter-
receiver.—R. J. SHAWE, South Supplies, 71 High Street, Poole.
Dorset.

. the circuit and/or manual of the R116A communica-
il(ons receiver.—A. D. CoUCHMAN, 3 Manor Grove, Sittingbourne,

ent.

.+ . the circuit diagram and/or any other details regarding
the No. 19 Set.—T. BrIGGS. Lindfield School, Slinden House,
Slindon, Sussex.

.circuit details of the Hallicrafter $77.—C, CLARK,
94 Pensby Road, Heswall, Wirral, Cheshire.

the circyit for the PCR2 receiver.—W. BuRKE,
GMJTQH 6 Belgrave Terrace, Glasgow W2.

. the circuit diagram or details of the PCR2 receiver.—
G. DARuNG 80 Seaton Gardens, Ruislip Manor, Middlesex.

.the handbook on the communication receiver
DST100, —R. A. EiLuis, 32¢ Abbey Road, St. John’s Wood,
London N.W.8.

... information regarding the conversion of communica-
tion receiver 1392/62H from v.h.Mf.lam, to v.h.f/fm.—J. A,
STMsON, 236 Fullwell Avenue, Clayhall {iford, Essex.

. any information. service manual and circuits for the
ex US. army transmitter/receiver BC620F and p.s.u.—D. W.
VITou, 169 Worthing Road, Laindon, Basildon. Essex.

. the valve line-up for the Perth radio.—C. L. Di8BLE,
clo The Exchanze Telegraph Co. Ltd., 17-21 Curtain Road,
London E.C.2.

. any information regarding the “Hersteller’’ b.o. tyg

R2 batt ry/mains portable radio, also the circuit, etc., for the

Pye 47X ac./d.c. recciver.—R. H. JACKSON, Braithwaite,
Summerbridge, Harrogate, Yorkshire.

.. the circuit diagram and any other information
regardmg the BC-624-A v.h.f. receiver.—J. S. MORTLOCK, 36
Valleyfield Road, Streatham, London S.W.16.

. the circuit for a PlO4 v.h.f. receiver. I cannot get this
set to oscnlla:e, and any advice on this would be most welcome.—
G. SPICER, 186 St. William’s Way, Rochester, Kent.
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TRANSISTOR DESIGNS BY SINCLAIRQ)
SINCLAIR X-10

COMBINED 10 WATT
AMPLIFIER AND
PRE-AMP

Al00%
British

THE ONLY
DESIGN OF ITS
KIND IN THE WORLD
TO GIVE YOU ALL
THESE FEATURES

% !l Transistors and no heat sink
WIDTH X % Unique output stage
i % Chance to add your own choice of
tone control circuit
MODULATION % lnput sensitivity ImV into 1kQ
’ % Can be used with aii types of inputs
including low-output pick-ups and
AND SUPERB STANDARDS OF PERFORMANCE microphones
* To":’/al harmonic distortion less than
0.1
The principle of P.W.M, used in this remarkable amplifier which is com- * Output power up to 10 watts
plete with its own pre-amp stage and unique output stage resuits in an % Frequency response 5-20,000 c/s
entirely new conception of amplifier design and performance. When the +1dB
input signal is at any frequency up to 20 kc/s (which although well above % Speaker impedance 15Q
the range of audibility is of vital importance in hi-fi reproduction) the % Damping factor—greater than 100
net current is an exact replica of the input signal and is independent of the % Supply voltage 12 volts from bat-
transfer characteristics of the output transistors. This makes the distortion teries or mains supply unit
ﬁguresl incredibly low. Due to the way in which P.W.M. operates and the % Size 6" x 3
special output stage of the X-10, the output transistors actually act as
switches and so dissipate negligible power. pThis enables 5 Mc/s traynsistors SINCLAIR X-10 MANUAL
to be used with great savings in space, current consumption and costs. Included with every X-10, it explains how the
It makes having a heat sink unnecessary, and the X-10 may be satisfactorily amplifier functions and how you can add the
operated from two 4/- batteries if so required. correct tone and volume control system to
sult your precise requirements. A variety of

1 f which will add
THE MOST EXCITING ADYANCE IN AUDIO- e i 0 the o igine ot o7
sour Sinclair X-10, be it for MONO or

ELECTRONICS FOR YEARS, AND IT’S BRITISH! STEREQ. Ubtainable separately, price 1/-.

NPN/PNP
complementary

/I Guarantee,

LAl M
[ = 2 =<
[ Order form

compiementary

pair
weut [ o staot BLOCK DIAGRAM and more
PRE AMP shows in simplified form the stages of function of this s. I -
remarkable amplifier. Such design with 1ts very much
better standards of performance i1s made possible by use lnc alr .

of the very latest transistors and high quality components.

All parts including 11 Ready built X-10 Power Supply
trangxstors bmldmg m- £; I9 6 and tested, £6 I9 6 Unit (ready built) for Des’gns on

if{ruclwns and with x[w a% Mumst 200)?410
i wer S
et come 10 e it réaivea. pages following
£2.14.0

SINGLAIR RADIOKICS LTD.
2 = COMBERTON Cambridge %~
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TRANSISTOR DESIGNS BY SINCLAIR©®
SINCLAIR MICRO-6

The smallest radio .

N“‘ﬁ‘*:% TR J

SIZE-1:xTox:
WEIGHT- LESS
THAN 1-0z.

ACTUAL SIZE

EVERY CONSTRUCTOR e _

1
st R.F. 2nd RF,

SHOULD BUILD IT! e

It’s the ultimate In personal radio, as thousands of constructors It AR | [2nd AP (] 3ed AT,
can tell you. For power, range and robustness, the Micro-6 is Amp. Amp. Amp.
out of all proportion to its minute size, and it is found to func- BLOCK DIAGRAM OF MICRO-6
o tion excellently where other sets cannot be used at all. That is
N why it is the one radio set you will be glad to have with you The Micro-6 uses threa special Sinclair
. always, indoors or out. It will never intrude upon the privacy Micro-Alioy transistors (MATs) in an original
- of other people no matter where you are using your Micro-6 and very efficient circluit. Two stages of R.F.
and you can even wear it |ike a wrist watch. This world famous amplification are followed by an efficiant
. double diode detector which drives a high-
. . British receiver cannot be too highly recommended both as gain 3-stage AF. amplifiar. Powerful A.G.C.
ap intriguing design to build and a most practical set to use— ?p:liod ‘°t,;"°'"°"’“' tl};F- mtx: _e‘n:utre: :9d-;
ree reception fr e mos istan ation:
IT PLAYS ANYWHERE. tuned in. Tuning is by meansdo( a’unl’que
vernier control which extends over the
% AMAZING POWER AND RANGE medium wave band.

% TUNES OVER MEDIUM WAVEBAND

Y BANDSPREAD FOR EASY LUXEMBOURG
RECEPTION

EASILY BUILT IN AN EVENING!

All parts including MAT transistors,
diodes, printed circuit board, light- 9
weight earpiece. case and dial, and

well-printed  instructions come to

Sinclair “Transrista” Mallery Mercury Cell Type True profes-
well-gtyled, strong black7 6 ZM312 (2 required) each 111 sional styling-
sylon wrist scrap ... ... I Pack of 6 ... ... ... 106 yet building is

SINGLAIR RADIONICS LTD 4

L2 —_— COMBERTON, CAMBRIDGE Teiephone: CoMeaTON 682
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They have success built in
to them from the start!

SINCLAIR TR750 AMPLIFIER

Designed specially for Micro-6 and Slimline Users

Another highly original Sinclair design which enjoys enormous
popularity. The TR750 amplifier makes a powerful car,
portable or domestic radio used with the Micro-6 or Slimline
receivers and a plug is included for connecting to these sets.
With its own built in volume control and on-off
switch, the TR 750 has a full 750 milliwatt transformer-
tess output for 10mV into 10K ohms and a

frequency response from 30 to 20,000 c/s

- 1dB. It will also make an efficient

hi-fi record reproducer used singly
or paired for stereo and there are
many other uses for the TR 750 which
is available for building or ready built.

All parts with instructions 39/6
come to
45/-

SIZE
2// x 2,

T

€

Ready built and tested

SINGLAIR
SLIMLINE

The ideal Sinclair
design for beginners

4-STAGE
POCKET
REGEIVER

ma T GAFAIR

Here’s 2 fine performing set which is
ideal for newcomers to transistor build-
ing. It has a self-contained aerial and
takes a standard PP5 battery. Measures
only 242 x 144 x %in. Tunes over
medium waveband by means of vernier
type control.

The Slimline has great power and
quality and will bring in B.B.C. and
European programemes with great easa.
Countless thousands have been built
by enthusiasts ranging from schoolboys

to their grandfathers!

Trace that fault
with a Sinclair

MIGRO-INJECTOR

This ingeniously designed device
generates and injects a test signat
into any part of audio or radio
equipment at any
frequency from 1
kels to 30 Mc/s by
means of which it
becomes easy to
locate faults rapidly
andaccurately.Mea-
sures 145 x 13/, x kin.
excluding probe.
With full tnstruc-
tions.

No constructar
shouid be without
a Micro-Injector. 2

SINGLAIR
MIGRO-AMPLIFIER

@ Makes an F.M.
Transmitter

@ Makes an Audio
or Broad Band
R.F. Amplifier

@ Smaller than
a 3d. piece

amplifier
1 Its exceptionally
wide frequency coverage enables it to be used

This fantastically small
phenomenal performance.

glves

in many interesting and original ways.
Freguency response 30 to 50,000 c/s + 1dB.
Power gain 60dB (1.000.000 times). Instructions
show vou how to make abroadband R.¥.ampli-
fier, F.M. transmitter or a sub-miniature hi-fi
L amplifier with an outbut suitable for any

garplece or even loudspeaker. A fascinating
Parts and instructions come 0 ) design_for cxperimenters, modellers cte.

32/6 28/6

if you do not wish to cut coupon from page when ordering, please mentian “'Practical Wireless",
February, when writing.

Ready built
and tested

All parts including royal
biue and gold cose, ear-
piece and easy to foliow
instructions come to

WHAT THE FAMOUS 7
SINCLAIR GUARANTEE

MEANS TO YOU '

Every purchase you make from Sinclair -
Radionics Ltd., is covered by the following
guarantee:
If you are not completely satisfied
with your purchase (we are confi-
dent you will be delighted) the
amount you have paid for it will
be refunded in full instantly and
without question.

FULL SERVICE FACILITIES
ALWAYS AVAILABLE TO
ALL SINCLAIR CUSTOMERS

SINCLAIR

X—-10

THE WORLD’S MOST
ORIGINAL QUALITY"
AMPLIFIER

PLEASE SEE PAGE 1003

TO SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE

I Please send items detailed below £ s. d.
NAME ..

TOTAL £

ADDRESS .......

I For which | rnclose eash cheque money order

BLOCK LETTERS

Phone:
COMBERTON 682 |
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RECEIVERS & COMPONENTS

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

R/\IFi 713 per line or part

SILIGON TRANSISTORS p-n-p, max.
ratings 20V., 50mA., 300mW., 2uA
igakage. Minimum beta of 10 at SmA.,
1/8 each., Detector Diodes 6d. *’ By
return ” service, NGLANDS, 341
Hounslow Road, Hanworth, Middx.

om!c'r TV EPLAGEMENTS LTO.,
largest stockisis of Oomponents
in the UK. Line Output Transfor-
mérs, Frame Output Transfarmers,
Deflector Colls for most makes.
Official sole supplle;s for many set
Hakers. ame pat h  Bervice.
Terms C.O.D. or C.W.O. Send 8.A.E.
Por quotes, Day and Night Telephone
Bl‘?sy Hill 6166, 128 Hamilten Reoad.
West Norwood, S.E. 27,

R &R RADIO & T V SERVICE

Dept. P.W,
, BACUP, LAROR.
Telephone 466
SALVASE VALWES Tested before dispatch
aFi3 4/6 10PI4 /- PL32 3/0 20P4 §/8
4L18 /8 20P5 .6/6 USOL 7/8 30”18 b5/-
EF80 1/6 30P4 7/- 10FL 1/8 PCOR4 4/.
KEOOS3 3/. 6Fi5  §/- 20F3 B5/6 PCL33 §/-
KCLS 8/6 ER91L 1/- 30FLY b/~ PTS1 3/6
3075 - BP8s &/- PY33 68/- U301 6/-
PL3S /- 6/3012 4/- 6U4GT 6/- 10Pi3 §/8
myu 4j- 20P3  6/- 6F1 2/6 2001 2/-

1 &~ 30PLL 4/= BOCAI 3/- 3P12 §/-
8~ EYNM 4/« PYSZ /-

round, 8f-3 post R~

f average five words to line,
minlmum 2 lines. Box No. 1/- extra,
Advertisements must be prepaid and
addressed to Advertisement
Manager, “Practical Wireless,”
Tower House, Southampton St.,
LondonW.C.2.

February, 1965
RECEIVERS & COMPONENTS

(continued)

TRANSISTORS' Give awa¥ price.

T124/5 Power Type, 6 for 10/-.
25017 4W, up to GOMc/s. §/- each.
Post free. G. F. MILWARD. (7 Peel
Close, Drayton Bassett, Staffs.

RECEIVERS & COMPONENTS

{continued)

SPEAKER REPAIRS,
Satistaction guarant
REPAIRS, Pluckley, Ashford, Kent

cones ﬂtted
8.

** HEATHKITS * can now be seen in

ondon and purchased on easy
erms. Free brochure. DIRECT TV
REPLACEMENTS LTD., Depti. PW17/9,
126 Hamllton Road, West Norwood,
S.E.27. GIPsy Hill 61686.

AERIAL MATCHING TUNING UNITS
LATEST AMERIOAN RELEASE BULK PURCHASE

19 SETS for spares from 12/ each,
Sets complete 35/-, Sets complete
with Power Pack. control unit and
aerial tuner £3. Mk II and Mk III,
38 sets, 15/« each. 38 sets for spares
§/- each, Bpare valves for all above
sets 2/6 each. Vibrator units new &

unpacked 28/- each. MAIN ROAD
GARAGE, South Green, Billericay,
Essex.

TRANSISTORS now half price.

unmarked but tested packets of 16:
unmarxed, untested packets of 40;
duds suitable as diodes. packets of
80. All packets 10/- each, postage
1/-. Four packets post free. C.W.O.
K. R. WHISTON (Dept, PWT), New
Mills, Stockport.

MPONENTS at give-away prices!
ansistors: Valves: Coaxial Cahle:
moctrolytla' Vol Controls: Pre-sets:
akers: Test. Meters: Recording
"‘ apes: - Mierophones:

DIAIOIQ al
(P.W.) B O}DIA. London, W.C.1.

DOUBLE BEAM OSCILLOSCOPES
Mullard L10), £25; Nagard 103,1£30.

SINGLE BEAM
Furzehili 16640 and 0100, £15; Philips 5660,
| £25; Nagard 103, £25.
! X.Babd Spectrum_ Analyser ‘y e XL—
made by Winston Electronics, € SP
+ UHF Signal Generators

Type No.: TF SI7D 150-300
£5 each

L

Mc s: TF 390G IO-ISO Mc/s;

150-300 Me/
~Sltbihs.d Voltage Suppllu Type 12, £10.
04V DC @ | . 500V DC not stabil~
.ind. 6.3V C.T. @ 10A. 6.3V C.T. @ SA.

L VT @ SA
AII the above at clearmance prices buyer

collects.

WESTWOODS
~ 46 George Strest, Oxford, Tel. 47783

NEW VALVE TESTERS £12.
Molineux, Lowfield Heath, Sussex.

RCA ARB8D RECEIVER

Freq. /s. |}
32 Mc/s. 6 wave-
band. Me: =

M:
control, ditto
Noise Limiter, BFO Pitch and Var. .F Tone
controls. RF and AF Gatn, Var, seléctivity
with Crystal "liter. Jomplete with nstruo-
tian/Service Manual. Spare Valves, H/8et,
Aerial et3, £73 Carr
cn\ ERTOR, Run your maing_shaver,
o. rccord alayer, etc. from car battery.,
t.ype vibrator converts12v D.C 240v

D, C .ow Draln. Brand
complece w1r.h spare fuses. battery oups.
etc, 25/(~ Car

8.
TELESCO ’IC AERIAL MASTS. Tubular
steel couperised. spray cam
locking on each section providas for full
or any hel ht required. Suitable all fixings
and base locations. Bottom sectlon lll.n.

diameter.
0ft. (4 secblon) Closed 5t 9in. Weight 181bs,

341‘" Carr. 5/r.
t. (6 section) Closed Bft. 6in. Welght 201bs.
75/-, Carr. 5/-.

Further heisht. by adding 3-4ft. Whipsections
13/8. Carr. IIG 11%’? oe for quantlt.les
CREED LE.

Used
condition £12 10.0. Carr /
TRANSMITTER. 1.75-16 MCIs 3 waveban.
tuneable, grid modulation using 813, Use
com>slete with all valves. crcuit £7,10.0-
Carri.ge 10/-.
MOVING COTL HEADPHONES. YRAND
NEW, Chamois padded, complete with fack
nlu’ 15/6 Post 2/-.
RO TRANSFORMERS. 12V, D.C
b 120mA output. note size
161-. Post 2/6.
U'Ni’l' Tipe ZEL1, Designed for
C adlan No. 72 receiver. 52/8, Carr. 6/-.
Al ;'0 ‘l?l gt partn avnlalla vcl]e. 4 aerials
B44 1 e and rod aerial
§ K‘ (porophor;e wiéhtgon-
necting plug 15/8 b attery
Eb T s 5 each. . &P 1.
Many other bargains. S.4.E. all enguirics.

A.). THOMPSON
“EILING LODGE”
CONICOTE, HITCHIN, HERTS
Phone: LUDICOTE 242

na
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These well de¢ taning units made tor the American
18 T.X.-R.X. aré housed in a metal case (Green
or Brown) usging a large precialon calibrated scale,
are an essentis] piece of equipment for the serious
T.X. or R.X. opewator. ' This unit will match an
untuned wire or whip aerial to almo#t any shart
wave receiver or tranamitter, exceptionally good for
mobile top band use. This American version being

well noted as far superior to any other, GUAR% -
TEED BRAND NEW only £0/- 18.
Instructions supplied.

U.H.F. RADIO RECEIVER R10, FX4840 Me/s.-
4475 Mc/s. (6.2-6.7 Omjs.). These recently made
aets are supplied in two ‘anits.

{1} Recelver. This 15 manual or anto-tuned hr an
internal motor using & total of 18 valves, der. Wi¥er
CVa0, . 4% mecle. aeria) input via ordinary Fye
coamal plug {eupplied).

(2) Power upit and output N mnui. ann
v.h.t. and —30 v. Bias Bupplies, Also recelv:
tune supply. Both units housed in ms
cases, size 17] 1 8 x 10in. Bupplied in Brat-clasa
order complete with circult snd connecting cable
from power unit to set. Maina 230 volt input,
Offered at a fraction of cost, $4.10.0 per nnié, esrr.

10/-.
19 in, Raoks. 5 ti. and & ft. high, 80/ each carr. 10/-,

J. T.SUPPLY (Dept. D)
38 MEADOW LANE, LEEDS 11

TV OHASSIS 110° with V.H.P, atore
soiled, incl carr. NEW
TUBES with smallspot_burns, £4 1nc1
carr. C.W.0. T.V.S. LTD., Oarclew
Street, Truro, Cornwall.

‘3‘““ RADIO; ~

V.HLF. Recelvers P104 (R1392), 100 to 150
Mc/p. 13 valves. B.F.O and L.F.
gains. Tuni

complete with 1nat.ructlous to convert to
tunable; can e used erystal controlled

&s 1s £3. carri
ﬁ 8 Recalvers "(R1132). Tunable
c/s. Easily altered for other
(requencles. 11 valves, Tuning
B.F.O. etc. Good condition, £5 cartlage 15/-
Power Unl t Type 3 for 230 volts a.c. input
suits above 31132 and P104, £2.5.0 carriage

10/-.
Aerlnl Tuning Units, Made for Collins
Tcsm 1 to 12 Mc/s. Good oondn.ion, 12/8

ald.
Fo Carriage charges apply to England and Wales

4042 PORTIAND

ROAD. WORTHING

FOR SALE

5-TON FACTORY " CLEARANCE.
Radio, TV Electricai Components, 1n
mixed parcels. Example; 28lb. mixed
parcel £1 2p 7/6d. Speakers, grilles,
va.ves. bases. .f.s. covers, condensers
cte. Hundred other items. S.A.E. List
and Postal Orders to P. NEWTON,
16 Shalcross Crescent, Hatfleld, Herta.
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NOW
READY!.......

of inszrument
case assembly using our ""Die Strip” and
Stelvetite panels. The strip has been specially
made for us at Birmingham on qty. pro-
duction, for low price to the public. It is
made of high strength alloy and will enable
anyone to assemble an instrument case or
cabinet in minutes, The Stelvetite sheet is
cut to size ready for use. Full details of
thase products wiil be sent free. Please
send large envelope self addressed.

Also available Key Switches. 4 pole
2 throw 3’6 each or 3 position D.P.
plug D.P. centre off 5/- or rotary switch
6 pole 3 way 3/-.

Bank of 4 Pye Sockets with plugs and leads
5. set. Ever Ready Batteries, 90 volts plus
74 volts 46 each.

Plessoy 2-4-12-25 way plugs and sockets
all §'= pair.

jones Plugs and Sockets 4-12-18-24-32 way
all §/- pair.

Special Lightweight 7in. x 4in., 3 ohm P.M.
Speaker /-

88 sec transmitter receiver. Chassis less

valves, 20/- each. Post paid.

l’ln. RALK FITTING CABINET.
34° bigh by 21° deep with telescopic
drawer slldes Lounvred sid 8, back and

? Brand new Swedish make.
oniy, plus B.R.8. delivery

ECR Tube with Screen aud Base with
ECR 2 data, 2b/e

- BUPT Tube with Screen end Base, with

data, 30/«

COLLARO
AUTO CHANGE

3 speed Grarhophone Decks
Tested and Guaranteed
Post free 50/- each
Brown or Cream

Copper Laminate Board, single or double
ﬂlded, BJ- per square {60t Danels, elthor
type 3ft. by 4 ft.. 33/~

High Stah Resistars, 5%, Bd. 2%, 8d.:
19 Li= Every six packed in 7-compartment

liten finish Unmarked.

compobent bOX.

2}0z. tins 3/6, % piot 7/6, 1 pint 15/..
Post 6d. on any order. Trade supplied.
FINNIGAN SPECIALITY PAINTS
Ipw), Mickley BSquare, Stocksfield.
Northumberland.

ELECTRIC
SOLDERING-IRON

NEW IMPROVED
PATTERN WITH
BUILT-IN SWITCH
Lightwelgnt FPlswol Grip
handie 40 watl. 240/260v
A.C. Solid coppe: bit. De-
tachable handle forms
cover for iron when not in
use, With 44ft, Bafety 3
core flex. Indispensable for
every home handy-man.

boon to mode; makers a.ud ONLY
a necessity for every wire- 12/6
less enthustast. P, & P. 1/ /

C. H. SERVICE (Dept. P, W.3),
Lusted Hall Lanpe, Tatsfleld, Kent

CONDENSER BARGAIN! Minjature
paper condensers, #in. x {in. Ideal
for transistor sets, .0001, .001, .002,
.005, 02, .04uf. Your cholce 7/6 per
100 or £3 per 1,000, G. F. MILWARD.
17 Peel Close, Drayton Basseit, Stafs.

TESTED

Ail

TRANSISTORS

new few
OA202
1/- each, Red or White Spots.

equivalent.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 1007
FOR SALE FOR SALE
(continued) (continued) -~
HngME% thIfNISH] cPAINT.C Tlge
moder :
brusherzi :rssprg;e%ecglounemir saxxllvere M o R S E E:SDYE !,

The famous RHYTHM RECORDED
COURSE cuis the practlce time dowp
to an absolute minitmum!

One student, aged 20, took only. 13
DAYS and another. aged 71, -Look
only 6 WEEKS to obtain a GPQ,
pass certificate. If you wish to read
Morse easily and naturally. pler
enclose two 3d_ stamps for full
explanatory bo ke.

To G3CHS, THE MORSE CENTRE, 45

GREEN LANE,' PURLEY, SURREY.

ARMATURE REWINDS Hoov
Junior Exchange Service Models, 375/
119/1224, 32/@8 inc. past. Fields 15/-.
Rolls washing machine spares. Trade
discounts. Send for list, JERVIS &
TO\JGE LTD. (Dept P.W.), Ringwood
Road, Brimington, Chesterfleld,
Derbyshire. Telephone: Chest 756267.

24T~ELECTRIC POWER Z0Zd
TTHE from |2 = CAR BAYTERY
" AMIRICAN DYNAMOTOR Uit

I llulﬂl oalpat 200/2800 2 150 1
for RSN,

WANTED

WE BUY new valves for cash, large
or small quaatities, old types or the

latest. Send detalls, quotations by
return, WALTONS WIR.

STORES, 15 Church Street, Wolver-
hampton, . !

WANTED: Handbook or informatida
re Xtals amd Power Supplies, A.M.

4/- each, AFI14, AFIIS5, AFII7,
OCI170, OCI71, SX658, XUs6ll.

5/- each, OC72, OCI39, OCI40,
QC204, ORP6Q, BYI100, GETS.

10/- each, OC35, OC26, OC28,
GETS7, 2SOI13. Al new, few
equivalent.

Speakers, 3 ohm .M. 5in., 5/, 6in., 6/=
Tx 4in., /-, 8in., 8/-, 1011, 12/8.

U.K. ONLY

E. R. NICHOLLS

Mail Order and Retail Shop
4 LOWFIELD ROAD
off su,\\\ UHEATI, STOCLPORT,
- LHFAI{LR.I‘

ZENER DIODES 4.7 v. to 33
volt 4 watt, 3/6 each. 1.5 watt,
§/- each, 7 watt, 6/« each.

Send 3d stamp for Full
Price List, and Free Equiva:
lent Chart.

B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

www americanradiohistorv com

2! XATOT. XA102, XB103, | | Cors. SCR3, 5 vion 13 Gokizees
- each, , XA102, . >orp » Hebden,

OA90, OC430, XAl12, XAlil. || Street. Loodon S.E1T.

3/- each, OC44, OC45, OC70,

OC7i, Ocsl, OC8ID, OC200, WAMTED

GET 6.

VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
103 North Street, Leeds 7 :

A PROMPT CASH OFFER for your
surplus brand new Valves afd
Transistors. R.HS., Beverle: Koule.
Mannvme Terrace. Bra.dfor
WE BUY new Valves and transigtors,
Amplifiers, Short-wave Receivers and
Components etc. .D.A. . MANUFAC-
TURING CO., 116 Alfreton Road.
Nottingham.

MISCELLANEOUS

LOUDSPEAKER REPAIRS, all makes
prompt delivery 25 years service to
trade. Dep SOUND
SERVICE RADIO. 28 Gibbon Road,
ngswn-on-'rham
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MISCELLANEOUS EDUCATIONAL SITUATIONS VACANT
(continued) (continued) {continued)
CONVERT ANY TV SET into an | BECAME “TECHNICALLY QUALI- | TELEVISION DEVELOPMENT
oscilloscope. Instructions and dia- [ FIED” 1n your spare time. Guaran- | ENGINEER, E. K. Cole Limited.

l

-

grams 12/6. REDMOND, & Dean
Close, Portslade, Sussex.

SCHOBER ELECTRONIC ORGAN
KITS
Soend 6d. stamp for catalogue of these
world-famous fully transistorised Organ
kits, which you can build at home with no
previous knowledge of electronics.
C. D. BRANDON
The White House, Higher Denham
Bucks.
Sole UK. Agents

A WELL-KNOWN British Manu-
faeturer of sound equipment seeks
new ideas or Inventlons, and will be
glad to consider any novel develop-
ments. Please woite In full confldence
to Box No, 58.

—ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
available—full circuits, drawings and
notes! It has 5 octaves, 2 manua.ls and
wdals with 24 stops—uses 41 valves,
1th its variable attack you can play
Classics and Swi

Write NOW for free leaflet and further
detalls to

C. & 8., 20 Maude Street,
Deriington, Durham. Send 24d. stamp.

teed Diploma and Exam Home-siudy | Southend-on-Sea, have a vacancy in
Courses in Radio, TV Servicing and | sheir television development labora-
Maintenance. R.T.E.B., City and | tories for a young man who has had
Guilds etc. Highly informative 120 practical trainming and has reached
page Guide — FREE. CHAMBFRS | HN.C. or Final City and Guilds in
COLLEGE (Dept. 363), 148 Holborn, | radio and television servicing, Write
London, EC1. stating age and experience to Person-
nel Manager.
TRAIN,ING TY and Radio—A.M.I.LER.E., City
Full-time courses in RADAR and & Gu:ids. R.T.E.B. Cert.. etc., on
RADIO-TELEGRAPHY for prospec- “No pass—no fee" terms over 95%
g‘s’;roi,“e“‘{g;&mp‘%‘é‘r&rgmcem' Goves successes. For details of exams and
Al : E.L.ECTRO c home Lraining courses (including
Rﬁgfgu‘?%i%\})lassllgN and PRE(IJT% practical apparatus in all branches
CAL SERVICING. of radio, TV and electronics) write
for 148-page Handbook—{ree. B.LE.T
Apply:—Director, British School of (Dept 212G ) 29 Wright's Lane
Telegraphy, 20 Penywern Road, London W.8 ’ ’

Earls Court, London, S.W.35.

RADIO OFFICERS see the wor.d.
Seagoing and shore appointments.
Our many recent successes provide
additional trainee vacancies during
1964/65. Day and Boarding Students.
Grants and scholarships available.
Stamp for Prospectus. WIRELESS
COLLEGE, Colwyn Bay.

THE INCORPORATED PRAC-
TITIONERS IN RADIO AND ELEC-
TRONICS (1.P.R.E.) LTD. Member-
ship Conditions booklet 1/-. Sample
copy of I.P.R.E. Official Journal 2/.,
post free. Secretary, Dept B, 32 Kid-
gork% Road., Caversham, Reading,
erks.

= METAL WORK

METAL WORK. All types ctbinets,
chassis, racks, etc., to your specifica-
tiona. PHILPOTTS METAL WORKS

LTD., Chapman St., Loughborough.

CABINETS e CASES
CHASISS

Aaything in metal. “Onae-offs” a pleasure
Send your drawing for quote
Steve enamelled in any professional finish

MOSS, WATSON

40 Mount Pleasant Streut, Oldham
Lancs. N 9400

EDUCATIONAL

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
_nics., Expert tuition for I.LE.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’) R.T.E.B.,
etc. Many unique diploma
courses incl. Colour TV, Elec-
tronics, Telemetry & Com-
puters, Also self-build kit
courses—valve and transistor.
Write for FREE prospectus and findout
Heow ICS can help you in your career

ICS DEPT. 541 PARKGATE
o LONDOM. S. W. 1.

—b * Vp2_gac

2a

DON'T FUMBLE

with Formulae. Ist lesson
Master Mathema- and details
tics quickly and

easily the Under- FREE
standable Way.

The Dryden Schoo! of
UNDERSTANDABLE MATHMATICS
11 ). Dryden Chambers, Oxford
Street, London W.I
i Name....ooeeeraossaanncssencnss |

i Address ....ceccienccasiananeonns 1

SITUATIONS VACANT

YOUNG MAN required, over 18 yearts
to work in busy Radio Shop and Mail
Order Dept. Some previous experi-
ence necessary. For appointment tele-
phone Paddington 1008/9. HENRY'S
RADIO LTD., 303 Edgware Road. Lon-
don, W2.

RADIO AND TV Exam, and Courses
by Britain's finest Home-study School,
Coaching for Brit.I.R.E. City and
Guilds, ‘Amateur's Licence, R.T.E.B.
P.M.G. Cert.,, etc. FREE brochure
from BRITISH NATIONAL RADIO
SCHOOL, Russel]l Street, Reading.

www americanradiohistorv.com

STUDY RADI!O, TELEVISION AND
ELECTRONICS with the world’'s
largest home-study organisation,
I.ER.E, City and Guilds, R.T.E.B.,
etc. Also Practical Courses with
equipment. All books supplied. Write
for FREE Prospectus stating subject
to 1.C.S. (Dept. 542), Intertext House,
Parkgate Road, London, S.W.11l.

A.M.1.Mech.E., A.M.1.LE.R.E., City &
Guilds. G.C.E., etc., brings high pay
and security. ‘“No pass—no fee”
terms, Over 95% successes. For

details of Exams, and courses, in all
branches of Engineering. Building.
Electronics, etc.. write for 148-page
Handbook—FREE, B.I.LE.T. {Dept.
242B), London. W.8.

RADIO TECHNICIAN

A number of suitably qualified candidates
will be regquired for training, leading to
permanent and pensionable employment.
(Normally at Cheltenham but with oppor-
tunities for service abroad or appointment
to other U.K, stations.)

Applicants must be 19 or over and be
familiar with the use of Test Gear and have
had Radio/Electronic workshop experience.
They must offer at least "O” level GCE
passes in English Language, Maths andjor
Physics, or hold the City and Guilds Tele-
communications Technician Intermediate
Certificate or equivalent technical quali-
fications,

Pay according to age, e.g. at 19, £722, at
25, £929 (highest pay on entry) rising by
four increments to £1,067.

Prospects of promotion to grades in
salary range £997—£1,634.

Annual Leave allowance of 3 weeks
3 days, rising to 4 weeks 2 days.

Normal Civil Service sick leave regula-
tions apply.

Apply:
RECRUITMENT OFFICER (RT 37)
Government Communication

Headquarters, Oakley Priors Road
Cheltenham

SOUND RECORDINGS

A UNIQUE BUY! Recording tape top
brand, 7in, 2.400ft. D.P. 25/-; 5%in
1.200ft. 19/6d. P. & P. 1,/6d. per SDOOI
Bargains in all sizes. S.A.E. for list.
We repair, buy and sell recorders.
E. C, Kingsley & Co. Ltd., 132 Tottea~
ham Court Road, London.
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bounties. For details write:

INCREASE YOUR INCOME
WIDEN YOUR KNOWLEDGE
MAKE NEW FRIENDS
JOIN THE

ARMY EMERGENCY RESERVE

R.E.M.E.

HQ AER, R.E.M.E., BROXHEAD HOUSE, Bordon, Hants. .

—_—

WIRELESS AND TELECOMMUNICATION MECHANICS with or with-
out previous military service are required as volunteers to train for
I5 days in the summer on modern equipment.

Generous pay and

o0

_Skilted men required as Inspectors and Examiners of a wide range of equipment for the Armed Forces. There
are vacancies (1) at Contractors’ works in: LONDON, THE HOME COUNTIES and many other provincial
locations in ENGLAND and WALES.
(2) In laboratories at: BROMLEY (KENT), HAREFIELD (MIDDX.) and WOOLWICH.

1s responsible for the inspection
ELECTR|CAL of RADIO, RADAR,
INSPECTION NAVIGATIONAL and similar
, . ELECTRONIC/ELECTRICAL
DI RECTO RATE equipment and components.

QUALIFICATIONS To have served a recognised apprentice-
ship or have equivalent experience or training.

PAY (London Area) £16.0.0 rising by annual increments of
10/- to £17.10.0.
(Provincial) £15.10.0 to £17.0.0 fora 42-hour (6 day) week.

HOLIDAYS Two weeks (84 hrs)) rising to three weeks
(1286 hrs.) after five years’ service in the grade—8% days public
holidays in addition. :

PROSPECTS Excellent prospects for promotion to the
Technical Class within a salary scale £913—£1,244 for

AERONAUTICAL oo e opecteny
INSPECTION GUIDED WEAPONSand ¥
DIRECTORATE

associated equipment.
suitable candidates who possess ot obtain the necn,liv
qualifications. ,
OTHER INFORMATION After servina a qualifying petiad
there is a paid sick lsave scheme in operatiua. .

APPLICATION To be made in writlng giving :—
(a) Brief details of apprenticeship and/or experience.
(b) Whether E.I.D.orA.1.D. is preferred and for what type of work.

(c) Location(s) preferred, stating alternatives, if possible. -+ _ I

MINISTRY OF AVIATION, E.LD. (A.0./P2) . : |
“AQUILA", GOLF ROAD, BROMLEY, KENT. .. |

Al
e

www americanradiohistorv.com
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SERVICE SHEETS

SENSATIUNAL HALF -PRICE OFFER!

vision, 3/6 post paid. VEST AND
.EMERY, 17 Hollgarth St., Durham.

- THE FAMOUS

g n = 1 )
SERVICE SHEETS: Radlo, TV, 5,000 &8 3 ] ol ﬂﬂﬂ““_ﬂﬂtﬂl
EEL%AY_ {5 Maldiand Bank, breston, et . RADIOGRAM
z - : . AT
SERVICE SHEETS for all makes of % ; HALF PRICE!

Radio and TV 1925-1964. Prices from
1/- with free faultfinding guide.
S'F?AEL lnqu‘xir esv Catalogues of 6. 00((; b
models. 1/ alves, modern am

obsolete Radio/TV Books. S.A.E. lists. s on'Y £29-19-6
HAMILTON RADIO, Western Reoad,
8t Leonards, Sussex.

@ Easily fitted @ Built-in ferrite rod aerial
(e @ No soldering or Technical @ Piano key switching
SERVICE SHEETS, also current and o ease WA= Th7 . @ Luxembourg and Caroline
obsolete  Valves  for sale. JOHN @ Fits almost any cabinet with received in full strength
GI.LI‘?»ERT'S TELEVISION, 1b Shep- minimum trouble @ Listen to U.S.A., Russia, Africa,
herd s' Bush Road, London, W12, @ Modernises your old radiogram Canada and even Australia in
Phone: SHE 8441. @ 3 wave bands, Medium, Long and your armchair
| Short @ Unique Lewis Radio 365 day
@ Complete with two 10in. elliptical guarantee, even on all the valves
(S_}Elfll:rlsG‘EwS:-lEELS (1;115._000) 4(4- eeadhs Hi Flux loudspeakers @ All British make
e Stre:t,co(r)x;k'ensh:;yslaradpfo?a. ® And Hi Fi 4-speed stereo/mono @ Everything brand new and fully
uth automatic record changer guaranteed

8.ES. SERVICE SHEETS for all TV SPECIAL terms available of £3 deposit followed by 18 monthly pay-

Radlo and Tape Recorders, ete. List | ments of £1.14.6, postage and packing 12/6 extra.
1/8 plus S.A.E. SUN ELECTRICAL
SERVICES, 38 St. George’s Road,

Hastings, Susser, INDIVIDUAL CABINETS SUPPLIED ON REQUEST

Ly
k Avoid disappointment send cheque or P.O. im mediately
SERVICE SHEETS LEWIS LEWIS RADIO (P.W.), 100 CHASE SIDE, SOUTH-
pr | GATE, LONDON, N.14 Telephone: PAL 3733/9666
- ea., plus postage .
We have the largest display of Ser-
.vice Sheets for all makes and types Y "
Yice Sheetsfor all makes and pes | { RADIO  CLEARANCE LTD.
ders, etc., in the country, and can 27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188
supply b)’ return of post. Trade enquiries invited.  The oldest component specialists in the trade Est. 35 yrs.
o obrain the Service Sheet you | 1LOUDSPEAKER BARGAINS STILL AVAILABLE
requ”- b P ase comp ete the at- Enorimous purchases of Brand New and (-uaranleed Plessey loudqpeakorq
tached coupon: enable s to offer these units at THE LOWEST PRICES EVER! Don’t miss this
F 0 golden opportunity to obtain a first-grade perinanent-magnet L OUDSP KER
rom: off the production line at 1 1SS THAN THE MANUFACIURER'S u)\ ! Read
carefully the prepared list v and chioose just the right speaker for the job—
Name: ¢ ()&Nll)ll' \lu THE PRICES A\\ WHERE' SELLING FAST—STOCKS CHANGING
: R DLY
SCHEDULE OF LOUDSPEAKERS AVAILABLE
Address: ? Ganss  Imped. Diameler Gauss Imped. Diametes  Gauss lmped
in in n in in in in in
m.c/zea lines ohms Price inches lines ohms Price inches lines ohm.! Price
7000 ¥0 8- 33 7u00 35 8/8 5 7000 3 B8
21 7000 a5 8/6 i 9300 50 10/8 5 7000 5 88
24 TOUE 50 8/8 4 7000 25 11/ b THO0 3 /-
21 Tuu 80 8/« 4 6000 35 10/[0 ‘5 8500 ; 1853
3 8500 3 10/- 4 7000 35 1l/- 5 9500
* To: S.P. DISTRIBUTORS by B0 5 8/6 4 9500 35 1176 5 oo 5 106
3 7000 5 O/ 4 Twtr.10000 3 11/6 5 9500 1
44 Old Bond St_., London, W.I H an B B 4 o R Sk : o 4 1o
Please supply Service Sheets for the B 9500 5 10/6 5 6000 3 8- 5 9500 35 118
following1 33 9500 8 10/8 5 6000 5 Bl 6} 6000 3 11
Elliptical  Gauss Imped. Elliptical Gauss Imped. ; Elliptical Gauss Imped.
Make:___.. Nize in lines in ahma Price Size  in lines in ohms Price g S;’ze,} mé:"]r:)u in ohnu Pr;r
A 5ox 3 6u0n U8 |6 x 4 9500 35 12/- x 2t 7 -
Model No.: Radio/TV 5 x 3 7000 5o 7 o s 9/’3 8 x 2§ 8500 5 9fe
5 x 3 9000 3 8/6 ! 8 x 2% 9500 3 10/~
‘Make: 5 x 3 9500 35 11/~ |7 x 3¢ 9500 s 10088 x §§ sa00 s ig;.
. 5 x 2 9300 3 8- |7 x 4 9500 3 11/- x 95 -
Model No. Radio/TV | 45 x4 cow 5 86|74 g0 o 126|335 800 8 1k
7 3 - H x -
Make: §x4 e 3 3/’6 7ox 4 0300 33 12/8
Model No.: Radio/TV 6 X 4 9500 3 10/- | 8 x 23 6000 3 s8/6l
. . - SELECTED BARG AINS
I also require list of Service Sheets Beautifully geared AM/FM 2 gang Condensers, 4/6: AM/FM TFT'S 465 ke/s and 10.7 Me/s
at 176. 4/6 pair; Magnavox Crystal Tape Recorder Mikes, 12/6: 3 watt Stereg Amplifiers,
. R combplete. ready to switch on. 79/6; Sentercell rectifiers R3/2D-D3-2-1-Y, 2/6 each.
| also require list of Manuals at 1/-, DIODES_OATS, 0A%, CO4EH, GDI0, 9/- cach.
i H TRANSISTORS: OC45 4/6, PXAlOl 319, AF115, 4/8, Sub min. Germanjum diode 1/3,
(please delete items not applicable) M1 diode 8. each. Silicon diodes, 200 p.1.v, 00 mA., 1/- each. 400 p.1.v.. 330mA. 2/6 each.
4 enclose remittance Of e Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no
. ca%alogue—ouiggcké movledtgo lqulcl':rly' Klnd({y rgaw‘go(\;lrséon for %dgi%onal %osnage
. an aC, [+ -] avo. ela. 'erms: Cas er or on Order
. MAIL ORDERS ONLY overiurs ¢ R v ’

WWW.amerlcanradlohlstorv.com
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THE PIONEERS OF LOW PRICED KITS!

'MAKE 5 DIFFERENT TRANSISTOR
—~—  RADIOS FOR
A

EXPER-
Cl NEC-
ARY,
Na Boldering,
Only 8 con-
nections 101
first radio to work.
Just look, you get,
A.B.C. Plans, Cabinet,
Loudspeaker (alone 17/6), Earbhone,
4 Semi-conductors, Coils, Condensers,
Resistors, Tuner, Switch, Screws,
etc. YES — EVERYTHING! Loud
clear English and Foreign reception. As
supplled to Educational Authorities, H. M
Forcex. etc. TESTIMONIALS GALORE.
\lr. R. 0'D. of Londonderry, writes:—

1 recetved your components and 1 must
say that I am very satisfied with th have
it already set up! ‘OMPLETE H()‘\lF
RADIO (.()l'llsl*‘ Originally £6 SEND
ONLY 35/- plus 2/é post ete. (C.0.D. 3/-
cxtra).

R.C. of HARRINGAY writes

NEW RADIO

ANYONE
CAN BUILD BB

IN2-3HOURS f=

19/

EVEN THE OLDER CHILDREN
BUILD TIHEM! . .. no soldering—only
16 connections! then hear it reach out
brmgln%in station after station, loud and
clear. alm-of-hand size 4§ x 2§ x 1iin,
Many Testimonlals: M.H. of Bradford,
writes: ., | have just completed one of
%our sets success/ully it is the first time I
ave ever tackled a duthmp like a radio, and
1 must state here and now. [ am amazed how
easy it is to a layman like me. Your instruc-
tions and plun have obviouslv been very care-
Sully thought out so that even the most dim
can follow them . " Direct from
Manufacturers to You. SEND 19/8
plus 1/6 post ete. (C.0.D. 2/6 ex.).
PARTS AVAILABLE SEPARATELY

READ WHAT SATISFIED CUSTOMERS SAY

L.S. of LONDON W.8 writes D.R. of

Received with thanks Skyroma . given it a good try out ... It is a lovely little thing
 Very pleased. Working and | am very pleased with  and as clear as a bell. radio to many of my friends.,
well, the resuits.
$.8. of SOMERSET writes *F. of STEVENAGE writes W.H. of MIDDLESEX writes
8.M. of HARROGATE writes ... delighted with this radio would just like to say how  Thank you for my desr
.. would like to thank ...glad if you could sena bleaseo my son is with this little radio. R is @ cesl
you ... it is a real bargain. one more. radio. tredsure to me.

AMAZING BIGARETTE
RADIO!

ONLY

18/6

Yes, a perfeetly ordinary backet ut
cigarcttes!—but  watch your friends
astonishment on hearing it fetch in
station alter station. loud and clear! Still
holds 10 Cigarettes—yet cleverly con-
ceals highly sensitive, fully transistorised
oircuit (Ineciuding tiny battery)., Even
& young boy can assembly it in under 2
hours. No soldering. NO experience
necesaary, (Only 16 connections to make.
Ideal for taking to work with you. From
our bulging testimonial ﬁle. Mr. D.B. of
Huddersfield writes:— 1 have fitted
the parts in and_it_is working wonder-
Sully . ALL PARTS including Sem|-
(‘unduntors A.B.C. Plans, etc. ONLY
18/6 plus 1/6 post, ete. (C.0.D, 2/6 exX.)
(Parts avallable separately).

GLASGOW  writes

of BRIGHTON writes

l.w.
. | have récommended your

NCORD ELECTRONICS

SEND i/- FOR FULL LIST OF OTHER KITS AND STOCK RANGE
LTD. (Dept. P.W.16) 9 Western Road, Hove, Sussex

FAMOUS FOR THIRTY YEARS for
SHORT-WAVE EQUIPMENT of QUALITY

H A C SHORT-WAVE
Y - T YN KITS

H.A.C. were the original suppliers of 8bort-
Wave Receiver Kits for the awateur con-
structor. Over 10,000 satisfied cusiomers—
inciuding Technical Colleges, Hospilals,
Public 8chools, K.A.F.. Army, Hams, ete.

IMPROVED 1965 RANGE
1.Valve model “0X", complete kit, Price 34/6

Customers s8¥: 'Definitely the best one-
valve 8,W. kit available at any price.” This
kit coutalns all genuime Short-Wave com
ponents, a dritied chasaie, accesaories and full
instructions.  Readv to assemlble and, of
course, as all our products, fuily guaranteed.
FULL RANGE of other kite still available
inchading the famoua tnodel K . price 77/-

Before ordering call and inspect » demon-
stration recelver or send for a descriptive
catalogue and order form to:i—

“H.A.C.” SHORT-WAVE PRODUCTS
(Dept. T.H.), 44 OId Bond St.. London W.1

WORLD RADIO & TV
HANDBOOK 1965 26/-

by JOHANSEN, postage 1l/-.
Amateur Radiv Ln'cults Book, new ed, by

B., 7/8, postage 1/-.
zatlmateur Raddlo Call Book 1965 by R.S.G.B.
- 6

tage
Practical Tape Recording Handbook,
new ed., by Guy, 7/8, postage 1/-.
WIWays to Use yvour Slgnal Generator
by Middleton. 18/-, postage 1/-.
Computer €Circuit Projects sou can Build
by Boschen. 21/-, posiage 1/-.

Guide 10 Bruuucuuunx Stations
by W.W., 6/~ postage 6d.

Aul. s of (umpulers by Lytel, 16/-, postage

1965

’l‘rnnslstor Inverters and Converters by
Roddam, 42/-, postage 1/6

UNIVERSAL BOOK CO.

12 Little Newnort Street, L.ondon, WW.C
(adjolnlng Lisle Street)

FOOTBALL
POOL COMPUTER

Novel low-cost circuit
for forecasting

Anslogue Computer, Multiplication and division by
electricai ansjogue. Bimple dewmonstration of

computer principles. Both above circwts for 8/6 post

free.

Noughts and Crosses Masobine, Full ecircuit and

\pstructions for our fabulous design 8/6, Cunnot be

beaten!  ew simplified circuit,

Muitimeter Kit. 15,000 0.p.v. 25 range kit with Weston

50 (1A meter, only 85/-, (2.5A range 4/ extra).

Atamp for details,

Mnlmnaten Ihus. ieaflet on request. TK?OA 1 000
33/-, post 1/6: EP10OK, 10, 0003

po-t llﬁ EP30K,30,000 0.p.v. 103[- post 2/-; EP&OK.

50,000 o.p.v. HSI- post 2/6.

High Stab. Resistors, W, 1%, 2/-.

PLANET INSTRUMENT CO.
25 DOMINION AVENUE. LEEDS 7

www americanradiohistorv com

NEW VALVES!

Guaranteed Set Tested
24-HOUR SERVICE
1RS5, 185, 1T4, SSAC;“M DAF91, DF91, DEM,

DL92, DL94, SET

F 4, 14/-.
DAF%, DF$6, DK%, DL33, SET OF 4, g/e.)
0A2 3/9 DL35 6/6 PCL83 17/9
1D5 4/9 DL92 4/3 PCLBt 7/~
1RS /3 DL94 5/- PL36 bl
185 3/3 DLus 5/ PL81 6/8
1T4 i ABC80 5/ 1.82 b/~
384 /3 BC4l / P1.83 b/-
3V3 5(- BF80 5/6 PL84 5/-
JY3GT 5/ ccsl  3/- Pyaa g/8
6K1G 1/4 ECC82 4/- PY33  8/@
6K8G 3/- ECC83 4/6 PY80 4619
TG 4/- Cg4 6/3 PYS8l /-

6SLIGT 4/ CC85 6/~ PYBR 411

veG / CF8d 5/ Y83 5/8
6X5GT 6/ CF82 5/9 PY800 6/11
12K7GT 3/ CH42 7/ 2 -
12KBGT 8/8 ECH8L 5/ 2

12Q7GT 8/ ECL80 5/8 Ui 8/
P4 13/ KCL82 ¢/3 U801  15/-
2BL6G / Fal 5/9 UAB 5/«
30PL.Y 19 EFs0 4/3 UAF42
3BLUGT 6. EFSS 4/6 UBC4l 6/
3524GT 4/6 EF86 5/ BF! 5l6
85A2 ) £ B9 UcCes 711
CcL33 i 1141 7/- UCC85 8-
DAC32 7%} 181 4/6 UCF80 8/3
DAF9l 8/ £Y51 5/6 UCH42 69
DAFY% 5] £ Y86 5/6 UCHS1 b5/9
DF33 ) 27,40 5/- UCL82 73
DF91 f £ 280 3/ ucLss 7/9
DF98 / 281 4/3 UF4l 6/3
DH77 /8 PCCs4 5/3 UF89 5/
DK32 18 FCCBY  8/¢ UlL4l 8/
DKIL /| F80 /9 UL84 6/9
DK92 /9  PCF82 g/- URIC _bl-
DKY% 6/- PCF805 9/- UY4l 3/11
DL33 6/9 PCL82 6/8 Uy 4/9
Postage 6d. per valve extra, Any Parcel

Insured agalnst. Damage ln Transit 6d. extra

Any C,0.D, Parcel 4/3 extra.
Office address, no callers,

GERALD BERNARD
83 OSBALDESTON ROAD.
STOKE NEWINGTON,
LONDON, N.lé.
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SEMI-AUTOMATIC “BUG” SUPER
SPEED MORSE KEY
7 adiustments, preciss
lon tooled. speed
adjustable,
10 w.p.m. to
as high as
desired.

f Price £4.12.6,
post paid.

. TRANSISTORISED
!  MORSE OSCILLATOR

"Fitted 24in. Moving Coll Speaker. Uses
stype PP3 or equiv. 9 v. battery. Complete

with latest design Morse Key, 22/6, plus
16 P. & P,
TRANSISTOKS—1st

Grade only, no
seconds, no rejects, no surplus.

C28 17/~ 0C77 9/~ GETI05 10/~
QC29* 18/~ OC8l* 8/- GETS573 12/6
0C41 l- C83™ 6/~ ZNT06A 17/6
0OC44 8/8 OC139 12/- 2N458  20/-
OC45* bl C140 18/~ B34 76
OCT1 b6/ OCI171 10/6 ACL07T 14/8
QC72* 7/- 0OC200 10/8 AFll4 11/-
0CT73 6/- 0C201 21/~ AFl15 10/6
0OC75 7/- 0C203 14/ AF1l 10/~
QC78 8/- GETI04 6/- AF117 8/8

Avallable in matchred
SIEMENS SEALED II/S l{l< LA‘

A, 2.2 ohm +2.2 ohm, new 12/8
H69B, 50 ohm +50 olm. new o . 1216
HO96C, 145 ohm +145 ohm, new .. .. 12/8
H86D, 500 ohm +500 ohm, new 12/6
HY6E. 1700 ohm +1700 ohm, ex—equlp .. 18/8

| SERVICE TRADING CO

PRACTICAL WIRELESS

BUILD AN EFFICIENT STROBE UNIT
FOR ONLY 37/8.

The ideal Instrument for workshop. lab. or
factory. This wonderful device enables you
to “freeze’” motion and examine moving
parts as stationary. We supply a simple
circult diagram and all electrical parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and quickly construct
a unit for infinite variety of speeds. from 1
flash in several seconds to several thousands
per minute. New mod.lﬁed circuits bring
price down to 37/@ plus 3/- P. & P,

CVRY6 SI‘R()II() TRON FLASH-

NSP2
TURBE made by F‘errantl brand new, 1.O.
base. Prige 15/-, P. & F
VARIABLE £4 'ln U
VOLTAGE
TRANSFORMER Post Paid
lnput 230 v. A.C. Qutput
0- 1 amp.. fally

at
shrouded new. Also avallable
2.5, 5, 10, 12 and 20 amp,
Write for details.
leGnT SENSITIVE S WITCHwr>w,
Kit of parts, including ORP .12 Cad-
mium Sulphide Photocell, Relay.
Transistor and Circuit, etc.. price 25/-
plus 2/6 P, P. ORP .12 including
circuit. 10/6 each. plus 1/~ P. & P.
- :

i
).C. AMMETERS

0-15 amp. D. C M-Coil 2in. round .. 12/8

05 amp. D.C. M., 2¢in. round . .. 11/6

0-500 Microamp. sub-min. 1in. dia.
Scaled 0-1 milliamp. . co . 21

Postage extra.
All Mail Orders. Also Callers at:

47-19 Iligh St., Kingston-on-Thames
Telephone: Kingston 9450, Closed Saturday

February, 1965

ULTRA VIOLET BULBS
Lasy to use source of UV ror dozens of prao-
tical and experimental uses.
12 volt 36 watt AC/DC SBC 6/6. P. & P. 1/-.
12 volt 60 watt AC/DC SBC 8/8. P. & P. 1/-.
Transformer to suit the above: Input 200-
240 A.C. Output 12 Volt A.C. 36 watt, 16/6,
P. & P. 2/6, Input 200—240 A C. Output 12 volt
A.C. 60 watt. 22/68. P. & P. 3/6.

Set of four colours F LLORE’SCF\T Paint.
Orange, Yellow. Green and Red, in foz. tins.
Ideal for use wnh the above Ultra Violet
Bulbs, 9/8. P. & P. 1/6.
VAN DE GRAAFF ELECTRO-STATIC
GENERATOR, fitted with
Motor drive for 230 v. A.C.
iving a potential of approx.
50,000 volts. Supplied absolu-
tely complete, Including
accessories for carrying out
a number of interesting
experiments, and full instruc-
tions. This instrument
is completely safe. and
ideally suited for School
demonstrations. Price
£6.6.0, plus 4/- P. & P.

A.C. VOL l“'\lFl‘I-RS
0-15 v. A.C.M.1L. 2in. F 12/6
200v. A.C. Rect. M;Coil yin. Type w2 5125/6
. Rect. M-Coil 2kin..

C. Rect. M-Coil 3#in. t,ype WZ} /-
A.C. AMMETERS

0—1 0-5, 0-10, 0-15, 0-20 amp F.R. 2{in. dia.
All at 21/~ each

Personal Callers only: 9 Little New-
port st., London, W.C.2, Tel. Ger 0578
(off Lelcester Square)

PADGETTS RADIO STORES

OLD TOWN HALL
LIVERSEDGE, YORKS
Teiephone: Cleckheaton 2868

USA Bomb Combputers in original transit
oase, full of gears, motors, vidor counter,
€¥To, etc., 87/- carriage 10/-.

PCll:{n? volt Vibrator pack, in original
N case, 25/« carriage 8/-.
RAF Sighting lHeads. Complete with lamp

lens etc. No details. Petcked in original
metal case, 15/-, carriage 10/-.

Slnzle Phase 250 volt, 1,400 r.p.m., $ h.p.

‘motor with pulley, 26/- less pulley 24/-,
“816 anteed, ex washin® machine.
®

One sixth h.p. motor, 250'A/C 15/-,'post 6/9.

New Indieator Unit CRT. 100, compler.e
th two tubes. type VCRX393and VCRX298,

plus 21 small valves, relays removed. 57i-

or lesgs valves 32/-, carriage 10/-. Sorry no

detalls on the unit

New 12in. Sp(‘ﬂkl‘l‘s with built-m Tweeter.

15 or 30 ohms, 28/8. post paid

.M. Speakers, all 3 ohms ex TV sets.
8in. round 6 x 4in. and 5in., 3/., post 2/-,
6 for 20/-, Posr. paid. 8in. rourd /-, post %-.
7 x 4in, 5/~ post 2/-.
VALVE LIST
Ex eqnipmerrt. 3months|gunrnntee

Post free
“Hh. WolUm e o w
. 2 - | PCL84  5/-
ECCBZ  3/- | U283 G| sm 4
EYb51 2/6 | U329 /- VRI150/30
EYB6 5/~ | KT36 /- | VR 3
EBF80 4/6 | KT66 /- | 1T4 us
EBS1 8d. | 6V6GT  4/- | 12AT7 3/~
EL38 5/- | 6B8 1/6 | 6CH6 1/8
EF9L 9d. | 6K25 /- | 6X4 3/-
6F1 1/- | 6P25 3/6 18 3/6
6F14 5/~ | 6U4 /- | ARP13 1/8
6F15 bi- | PY33 /- 5/-
10C2 b6/- | PY80 /- | EF50 1/-
10F1 W-| PY81 /- Doz. 8-
A I
0 - - Doz. 10/-
20D1 2/- | PL83 /- 1 6ve 19
+ 2011 5/- | PL33 /- D
20P3 4/- | pYs2 /- oz. 18/
¢+ 20P1 4/- | PCF80  4/- | 6K8 1/9
20P4 8/6 | PCC84 4/- Doz. 1/8-
m: Up Mark III Type 19 Sets, |
ter 500 micro-amp., 5/- post 1/9. Jack
ksocket 1/-, post 6d., doz. 10/-, post paid.
wiJack, 1/8, post 6d. Togtle Switch, metal.
@d., post 6d.. Doz. 10/-, pest D: aid. Relay

type 3000, 1/9. post 1/9, doz. 20/- post paid.
Any other spare send 2/- plus Post to cover.

Rectaimed Tubes. 6 months guarantee,
14in. Mullard and Mazda 17/-, e 10/-.

17{n 20/ ravriaca 1

RES/CAP. BRIDGE 3’8,

Checks all types of resistors, condensers
NGES

Built in | hour Direct reading
READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. J)

Raleigh Mews, Ralcish Street, Nottingham

Lyons Radio Ltd.
3Goldhawk Rd. LONDON W.I2

POWER UNITS TYPE 234. Input 200/250v.
A.C. mains. O#tput approx. 220v. smoothed
D.C. at 110mA and 6.3v. A.C. at 44A. Origin-
ally designed to operate Receivers type
R.1132 and R.1392 but of course suitable for
most communications receivers. Double.

section fllter unit gives high degree of H.T.
smoothing. For bench or rack mmunting
19 x 7 x 1lins, Fitted with 23in. dia. 0/300v.
meter for indicating input and autput volts.
Ex Govt., in good condition and working
order. Price only 85/-, carriage 14/6. Plugs
to fit input and output terminations 4/-.

BATTERY CHARGER AND MODEL
RAILWAY POWER UNIT COMPON-
ENTS:

RECTIFIERS, full wave bridge type for

outputs up to 12v. D.C. 1 amp 5/3, 2 amp
8/9, 4 amb 12/6, 6 amp 14/6. P.P. see below.

TRANSFORMERS. Pri. 200/250v. A.C.
mains. Sec. tapped at 34, 9, 17v. for pro-
ducing 2, 6 or 12v. D.C. respectively when
used with above rectifiers. 1 amp 10/-,
2 amp 14/6, 4 amp 16/6, 6 amp (Tapped 9
and 17v.) 25/9. Postage 2/6 up to 10/-, over 3/6.
Wiring diagram supplied.

“PROGRESSIVE” SHORT WAVE RE-
CEIVER. Specially designed kitsemploying
plug-in colls with exceptionally clear
wiring diagrarrs and instructions to enable
even the very beginner to construct & short
wave receiver with every confidence of suc-
cess. A second and then a third valve
stage can be added if desired the chassis
supplied already being punched to take all
three stages. Can be operated from dry
batteries or from a simply constructed
mains power unit, ce 32/6 Cost of all
parts to build a One Valve S/W Radio in-
cluding orre coil 40/100 metres, ONLY 35/-.
1/2 Valve Conversion Stage ONLY 7/6.

2/3 Valve Conversion Stage ONLY 26?/-. |

Extra plug-in coils to cover 10/20,
100/200, 450 metres 4/- each. Plans
subPlied .separately 1/9, credited if kit
Ardamad \
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The thrills of VHF Amateur Radio
can now be yours for as low as 42/6
complete kit (by post, carriage and
packing 2/6 extra), Tuning range
70-150 Mcfs. Stamped addressed
enveolope for free copy of literature
and full details. Newcomers to
Short-Wave Badio ask for details of
the famous ‘‘Globe-King” kits and
receivers. Home and Overseas Sales.

JOHNSONS (Radio)
St. Martins Gate, Worcester

COMMON CORE BOOKS

THIS SERIES OF BASIC' MANUALS
EXPLAINS IN SIMPLE, STRAIGHT-
FORWARD  WORDS AND

CLEAR

EXPLANATORY PICTURES: AS
ADOPTED BY H.]\l. FORCES

BAGIL SYNCHROS & SERVOMECHAN-

Learn what makes automation pos-
l’b 20 Two parts, 18/6 each. Contents
ar

Symchro Torque Transmitters—Synchro
Differential—Synchro Capacitor. An ele-
mentary servo—Re-designed with Balanced
Potentiometers, etc. 100 illus.

art
The Functicn of an Error-Detector—The
Transformer Error-Detector—The
Servo Amplifier—Gas-filled Valves in
Servo Amplifiers—Phase-shift control in
Servo Ampliﬂers—An AC Servo Amplifier
with Thyratron Val etc. 100 illus.
BASIC ELECTR! 0&[0 “Circuits

Part I and 11 19/- each
This two part series explains a selection of
the principal circuits used in electronic
engineering. both valve and transistor cir-
cuits are illustrated and explained in the

_picture caption technique.
B [14

ASIC ADAR complled by REME,
DECCA RADAR LTD. and the RAF. Part I,
17/- post free. Contents include.—

Measurement of Angle, Range and Helght

—Frequency Bands Used—Basic Pulsed

System—Wave-guides—The Transmit-Re~

celve (TR) Switch, ete. 100 1ilus.

All books include postage. List S.AE.

SELRAY BOOK CO.

80 IIA\I'.& HILE, HA!I‘S. BRO\II EY

atwas NI
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44A WESTBOURNE GROVE

H.em Office and Warebouse: z ‘Q l "\ l‘: l“’ s

4 l‘ " l (‘ l‘:s 'A'l‘l'. Retail Bhop:

LONLON Wi rlease seuq au torrespondence and Mau Lrders to the Head Otice LONDON

Tel.: PARK 5841/2/3 W Lew sending cash with ofder, please nelude 2/6 10 £ 101 postage and handling Tel: LANgham 8403
‘ MINIMUN CHARGE 1/6. No C.0.D. orders accepted

&5 TOTTEI&HAM COURT RQAD
1

1T6GT 8/-/6BK4 20/-9BWé 7,"- 30PL1 11/6/DAF70 7/-IEC90
1U4

3D¢ 4/-/6C4 2/6[10L1 718
3Q4 6/8/6C31  12/-(10LD11 10/-|
$Q6GT 8/8/6CBE 5/-(10P13 12/6

8/-(6CDEG 17/-|10P14 12/8]

1Us 8/-[6BN6  7/-[10C1 10‘- FIRST QUALITY

8/-{PCFbO

12/8,PCF86

" 2 9/-PCL81
BRAND |prs  gjepcise
VALVES ieE1s4  5/-[PCLS3

EL85  8/-/PULS4

Ve 5/8/6CHE 6/-(12AH7 5/-(36A5 11/-
4THA  10/-[6CL6 9/=|12AB8 11/-[35L6GT 7/~
SRAGY 9/-l6CW4 12/-124Q5 7/~ 30W4 5/«
5Td 8/-6D84  16/-[12AT8  5/-|3624G 4/~
sU4G 8/-(6F8 8/=|12AT7  4/-[3525UT 6/~

U4GB  6/8l6F7 5/-|12AUB  6/-160B85 7=

Y40 8/6/6F8G 5/=|12ALU7  5/=50C5 8/8
bY3GT 5§/-|6F11 8/- 12AX7  8)=50CD6G 25/~

523 6/-6F13 GIG'I‘JBAG 8/=50LOGT 6/6
5ZAGT 8/-18F17 6/-|12BE6  5/-(8542 8/8
6/30L2 10/-[8F23 8/6/12BH7 {807 9/~

A8 -(6F2¢  11/-]12J7GT 7/6|832 20/

6AQ7 6/-16J4 9/-{12Q70T Bf-[v64 5[~
6AHS 10/-[6J7GT 7/6(194Q5 6/-i¥65 3/-
CAJS 9/- 6K7 B/-|20F2  15/-968 2f-
8AKS  S/ei6lL1s 8/-120L1  14/-1987 5/

DAF9

DAFY
Dres
LE72
DF9L
DFgg
DKY1
DKY2
DEK96
LL66
D168
DL
DL70
DL73
DL92
DLS5
DLY6

1 4/8)ECC3L  6/-[EL86  7/6(PUL85
DAF92  6/-|ECC32  4/-(EL¥21  6/-/PCLB6 /-
6 6/-|[EC040 8/-(ELB22 8/~ PL36  10/-
6/-|[ECC84  6/6|EM31  §/-|PL33 16/~
7/-|ECCE5  8/8|EM34  9/8{PLEY e
3f-|ECCS8 10/- EM80  6/6/PL82 6/~
6/-|ECK50  7/8 EMB1  7/6;PLs3  6/6
5/-{BCF&2  7/6/EMusd 8/« PL84  6/6

12/-|
10/~
12/8)
7|
12/-
5/-
5/8

6 uz3s 10;- QQVOB-}’ZI TRANSISTORS

0al 8/-6AKS  7/=UN7 B/-20PL  14/-958 4/- DN

oB2 6/-|8ANME 4;- 8Q7G e/.‘-.’ovu 12/-1959 8/-(LYd0

UB3 8/-|/6AN5 10/- dﬂuu’r B=j20P3  14/.[5646 6/-{LYH6 16/~
03 8/~ 5AG5 /-6 ors  12[-oTis 10/ Bssce 20/-
oD3  5/-6AQs5 546G b/-'tuno  25)-

1A5GT  B/-6ARS mou'r sl-|um> 27/6|EA N2

1AfGT  8/-[64870 2624G  7[-9002  5/6|EB4L

1GSUT  7/-IRATY b 7/819008 9]~ EBUS3 1

1H5GT 7/-i8ALG 2Z6GT 8/6'AZL 9/-'EBC41 5/- OKFI2

18 17/-[6AVE 3015 10/-|AZ12 8/ EBCSL 10/~ UK P60
INGGT 8/-[6B7 30017 12/- AZ41  B/8|ERFRO 8/

IQ5UT  8/-16B8 B0K5  9)-lClC 5/~ EBFb3 U8

1R4 8/-/6BAS 30FL1 11/-ICBLL 15/-|EBFx9 4/6 Pc97

1RS §/-|6BEG 30L17 13/-CL33  9/-EC53 4/+|POCH4

18¢ 5/-{6BHE 30P12  10/-lCY31  8/B[ECSC 4/9|PCC8S

185 4/6/6BJ6 30119 14/-IDAC32  7/-(EC88 g/- Pkf‘ﬁgg

9)-
10/- PCF301 10/~
17/8{PCF802 10/

8/=| PCI'806 18/~
9/-
7=
8/3
8/-
8/-

1.83
8/6/ECL88 8/« EZ81  4/8 45/-1X79 20/}

0C28  8/- OCT1  B/-0C171  9/-
TT15 85/-0C28 17/6 OC74  8/. OC204 10/6
TT21  82/-0C35  18/- OCTS  6/- AF1l4 0/
38/-l0042 8/~ OC76 6/ AF1I8  §)-
11/=l0C44  6/- OCT7 8- AFLIT  7/8
11/-l0C45 6/~ OC13% 18/« AF118 20/-
11/-0C70  §/- OCIT0 8-

Lz/e;ueu of two matched OC81 snd ome
13/~ OUSLD, 12/8.

14/~ R.C.A. 4Nd10 (OC45) 8/6

12/~ 2N412 (0C44) 8/8

7j-|G.E.C. GET115, 7/~; GETE78, 0=,
18/=|Matched pair of GET578, 86/=,
7/8POST OFFICE covn'rm

UABCS80 8/-14-digit non-sanceiling type
8/-18tandard, 2800 © Coil, sec. hand  §/8
/= Miniature, 2300 n Coll, sec. band  8/6

M 600 Q Coil, sec. hand 8/8

" 4.1 ¢ Coll, gew 8/6
Ubras 11/ SEMICONDUCTOR RECTIFIERS
ULCs4 Half wave diodes)

8, ?

B _|BY 100, 800p.1.7.. 450 mA, Silioon 7/=
Veess 7/6 BYZ, 10 800 p.i.v., 5 amps, Silicon 7/
Uciial 8/0|GISM. 200 pi.v., d00/300 mA, Germ- 3/6
UCH42 8/-|9J0M. 300 p.iv., 400/800mA, Germ. 3/6
UCHE1 7/-|077M, 80 pii.v,, 500/1000mA, 8/6

UCL#2 8/-|[POWER UNITS TYPE 834
UCLS3 10/-/Mains powered (230v. A.C.) 19in. Rack
UF4l 7/8(mounted power supply unit providing
UF42 8/-|fully smoothed H.T. at 80wA, adjust-
UF80  §/6|able by means of primary taps from 180
UF85 7/=|te 270v. Heater sugpiles 8.3v. at 4 Alnpi.
UF88 10/-(On-0f ewitch, panel lamp sod L.T.
U'F89 8/-ifuses secoud hand, In perfect
VL4l 8/-£3.10.0. P. & P. 15/~

L84 €/8/sEMICONDUCTOR DIO.
JI-ICG10E  1/6 OABG a/- 8X04l ‘:/-
8/-UEX23 1/6 OASS $/6 8X6dz 3/8

8/-10A7y  2/8 0A90  2/- BX64E 1~

3’; 0A81  2/- 08203 b/- 8X781 &/8
/- MICROWAVE DIODES

5/5[ IN21 4/ IN2§  O/= INTQ  4/-

8/-IN23 4/ IN28 20/« IN81 &

|IN235  4/6 IN34A  4/-

BBBZ (625 LINE) TV AERIALS

Mast Mounting Arrays, 9 element 45/-:
wide spaced high gain, 11 element 55/-; 14
element §2/C.  Wall Mounting with
‘ranked Arm, 9 elemnent 80/-; wide spaced
high galn, 11 element 67/6: 14 clement
78/-. Chimuey Arrays Comblete, Y ele~
ment 72/-: wide spaced high gain. 11 ele-

ment 80/-; 14 element 87/6. Lott Arrays,
7 element 32/6: wide spaced high gain, 11
element, with Tilting Arm, 82/6; 14 éle-
mént /-. All high gain umnits have
speclal Multi-rod Reflector. L.ow Joss
cp-axial cable 1/6 per vard,

BBC * ITV - F.M. AERIALS

H.B.C. (Band §), Tele-
scoplc Joft 21/-, Externai
/D 30/-.
1.V, (Rand 3. 3 Ele-
ment’ loft array 25/-. 5
element35/-. Wallmount-
ing, 3 element 85/-. 5
element 45/-.
Combined B.R,C/LT.V.
Loft1+3, 4W3:1+3.48/9:
Wall mounting 1+3, 56/3:
F 1+5, 63/9: Chimney 1+ 3.

€3/8: 1+5,°71/3.

F.M. (Band 2).,Loft S/D 12/6. "“H”, 30/~
‘element. 52/6. External units available.
Co-ax cable 8d. yd., Co-ax plugs, 1/3.
Qutlet boxes 6. D1 lglgr Croslgover

4/
xes, 12/8. C.W.0. or
g: 12 stamps for illustrated lists.

K.V.A. ELECTRONICS (Dept P.W.)
3b Godstone Road, Kenley, Surrey
CRO 2527
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FIRST-CLASS RADIO
AND T/V COURSES...

GET A CERTIFICATE !

After breef,
—undertaken at

| 150,000 SUCCESSES

pages of informacion of the greatest
importance to both the amateur and
the man empioyed n the radio
industry. Chambers College pro-
vides first rite postal courses for
Radio Amateurs’ Exam., R.T.E.B.
Servicing Cert,, C. & C. Telecoms..
A.M.LE.R.E. Guide also gives
details of range of diploma courses
in Radio/T.V, Servicing Electronics
and other branches of engineering.
together with particulars of our
remarkable Guarantee of

SUCCESS OR NO FEE

write now for your copy of this

invaluable publication. It may well

prove to be the turning peint in your
career.

FOUWUNDED (885—@VER

.CHAMBERS COLLEGE

intensely interesting study

home n your spare
time—YOU can secure a recognised
qualification or extend your knowledge
of Radio and T.V. Let us show you how:

FREE GUIDE —

The New Free Guide contains 120

(Incorp. National Inst. of Engineering)

(Dept. 46I) 148 HOLBORN
NDON, E.C.I

W?M‘lw/

HOLE PUNCHES
Instant Type
§* diameter ... e 610 oa.
Screw-up Type

43" diameter Toggle switch ... g:: "
g" . 87G . R S
E . BBA. BYA.. R 1 T
H 5 192
i o e 1og
[ o e 118
1}" diameter Int. Octal . 1314
14 ® . 1612

13~ . .. 18110
14" . B9G .. 208,
1" @ .. 2414
24" . Maler kX 1y S

Complete Set £9.3. 6
No extra charge for postoge and packing
in the UK.

Oliver & Randall Ltd

Dept. 7
9 KELSEY PARK ROAD
BECKENHAM, KENT
Tel.; Beckenhom 8261
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Inexpensive hooks for all enthusiasts...

SIRPLE . —
RADIOCIBCUITS KEY BOOK

A COMDLETE BUBLD WL e RADID GUIDE |
- : ——paperbacks—

ATLOMRE

1

SIMPLE
RADIO CIRCUITS

by A. T. Collins

A Complete ‘Build Your Own Radio’ Guide. Simple Mains
Short Wave Receiver, Medium Wave Transistor Receiver,
Dual Wave One-valver, Broadcast Bands Receiver, Two-valve
Short Wave, Amateur Bands Hybrid, Transistor Superhet
Tuner, Battery-operated Short Wave Converter, Five-
transistor T.R.F. Receiver. Four-valve Superhet Portable.

With 55 diagrams 3s 6d

Hi-Fi
AND AUDIO

by A. T. Collins

Modern Designs for the Amateur Constructor. High Sensi-

Each 96 pages. Extensively : tivity Amplifier, Two-valve Pre-amp and Equaliser, Mains
illustrated with easy-to- Gramophone Amplifier, Output Transformers and Loud-
follow diagrams. speakers, Crossover Networks for Loudspeakers, Seven-watt

Quality Amplifier, Five-valve Stereo Amplifier, Design for a
Bass Reflex Cabinet, Radiogram Cabinet Design, etc.
With 51 diagrams 3s 6d

Only 3s 6d each

FROM ALL BOOKSELLERS, including all branches of W. H.
Smith, Wymans, Menzies, and Boots or in case of difficulty use
this handy order form below ...

- om on o an an == == == = OFder here —————————1

Please send me the following KEY BOOKS:—
— SIMPLE RADIO CIRCUITS
- ..Hl F AND AUDIO
ORDER
3s 6d each (4s by post) NOW
Name
Address

i
i
i
i
i
i
i
i
i
i
i
i
Simply send this form with your remittance of 4s each title to i
George Newnes Ltd., Tower House, Southampton Street, i
London, WC2. P.W. 2.65.
NEWNES o1

www americanradiohistorv.com
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GUARANTEED ' HIGHEST QUALITY—
. COMPARE OUR PRICES
VALVES Tubes P
Carr, & Ins. 12/6 6 Mouths 12 Months NEW TYPES
MOST MULLARD, N p
by return of post ey o 12!n. £2. 0.0 £3. 0.0 :g;ls"a
THE MOST ATTRACTIVE compzrmvz VALVE imareoxr, emr | 14iN. £2.10.0 £3.10.0
LIST IN THE COUNTRY score. BRmMAR,| 15—17in. £3. 5.0 £4. 5.0 a"“s/'a
All valves are new and unused unless otherwise advised | | FRRRANTI TYPES | 1Qjn, £3. 5.0 £4. 5.0 o
PROCESSED  IK . ORM 178
POST 3 MONTHS FREE TRANSIT IN- OUR OWN 21in. 23.15.0 £5.15.0 |nw sa/e¢
SURANCE. satisfaction 3in. .15.0 £5.15.0 |£6.0.0
1 Vaive ad, 211 1o, GUARANTEE . Money back PACTORY 2
FREE for 12 or more in writing with 0D Goods If returned
¥ valves. every valve. within 14 days. SATISFACTION GUARANTEED
0z4  4/¢6KSGT 6/-20L1 16/- DL82  9/-EZ80 65/9, 0228 /0
IATGT 8/86K?7  5/820PL  9/6DLse &.|Ezsi 6/-lusa 126|| TRANS/RECEIVERS TRANS'STG Rs
icsaT 7/-8K7G  £/-120P8 12/6DL84 68 8/-/U25  10/6 | | Typs BTR90S, latest 9 Transistor
1Ds - &?g’r gllmgrg 17- DLSe 7'3\’511 c/50(; 27/3 gg 8/8 | | Loudspenker type. 44 miles range | | GUABANTERD Rlﬁl’ sgg‘um’
9 ~| S0P o 'l Fe t -increas ice of uge uctio;
1H5GT slﬁ[exse'r 1118586 8/ EABCSO 6/9/GZ32  7/e|Uas 14/ || P al £25]| nes Tl S 116
L4 a/-:ﬁu g;g 25L6GT 7/9 gﬁgﬁ; s‘llé‘gﬁ‘o 15{3 ggg ;%le White Spot B.F........... 2,_
iLD5 473 8/- -
1ins  il¢oLea ;;gﬁ%fg 7/’_%3?} ys gkgwnlxya‘ uso 4{9 PROF :2% I:'? gé.RTAPE Mullazd Mushed Quipet Kits 19 /6
IN5GT 89 6L18 2625 8-, : /- 4/9 and
1R5  5/66L19 11/8 VEBo1  SHVRE Bo038 6/ . R.F. Kits oc« bous @
B Sisize Zemmn wjeEaels yikme 46 TR Ge|MAVEAR mun, s fmee | el b ) h12[6
30C1 6/9) - Push-button  Controls, Tape, Ideal s
186 4/6.6P1 9/6/30015 11/¢/EBC81 7/9 KT36 14/-/ U191 1178 gpeech and Music, Many Re%enemenu. AF115 Z/: 8%7‘: gl:
o s gl dmme dekii Glodl welsmessuen Mtogoun|Ae g6 oo g
ol RSe  GIlFLL  /@pppsg g KTei 1i-|Uses  1s/. | Finieh with Mike, bia. Tape, Telephoue | 47)57 9/6  0C8ID  5/8
S8AS  sfeisqrar 830Lis 4ypEBLYL olg kTed 13//‘.’ s saper 7.17.0 | ooz 1o Ot o6
el e Hterd) Y BOOL  AIGIRT78 86088 1l/8 | oom T oc1n 8/8
M QG807 4porie 138 pchi, e krwar S0 Udos 1%/3 /o, 0 “ane gaje, 100" via. 4216 | GERMANIUM DIODES
°¥40Y %/s‘xg?i ;l’g?gg;ﬂ’ :52‘%3 :/5 xx;gg g;g gimcg 7/ Co-ax Plugs, 1/8. Wall outiet boxes 8/8. gesaétle&umll miniature deteétér.
5 / BCSO 7/- -V.C. ete.
gvta bllo 3{27 5’,? ﬁc&m %’,‘f Eccst  §1.(KTz8 11/ UARAR 76 SPECIALICR TYORREE ot Bnied nghest quailty. loan
5Y4G 8 35We 8/ ECC35 5/ L7 8/-| UB41 7 | | bue t buge Bulk Bpecial Purchase SRR x:"“ ghest yusilty. In
s¥ia_ 4/98L70T :rglumr srg|ECC80 9/011.::152 e/e UBCA1 778 | | we are offering MW 3174 Tubcy st} | viduslly o
5YSGT 5/8 18] ZaoT 8/9 mocal 5/6 MUL4& UBCS1 /9 | [the uurepeatable price of £8/-.
5Y40 m&ﬂﬂ; glgﬁ ellé ECC32  6/- ns7 mle UBF80 7/0 | |36/24 ditto. 89/-, P.P. 13/8. ‘Ihe SILICON RECTIFIERS
5Z4 ’/' sU4GT s;qﬂ 8/6 %2 Qllg g;ga };” gg:gg ;”2‘} oD B0 G B UL Guarmaidfiertommance JaoppEaL s
824G 714 [ = Tested 250V worklu
5Z4GT /686G  ¢/0)80BS  T9iEcces  7/6|N152  8/7|UCSR 78 | LOUDSPEAKERS 3 0 Top Makes | o0
./6V8GT  6/8! 8/8/20C88 /6 [PAL 7/6|UCC84 90| , 64l Bin.
/L Ss6Xe 4/ols0L6OT 76 ECFs0 s/o(P61  2/8|U 78 S 7/6 frue 8)6 | st v 3198 §ichue7/6
H '/'[:ggw 8- illlg}rl 1_%: gtgg lg;g ;ﬁcsous//a gggaz(; 1%2 VALVE HOLDERS, B76, 84 ¢x., with
aador 1ose 0e ST souse werchs weguts 7|, CONNECTING WIRR et s fussold
g V. : - &
9Act Mo w75 G/OEGHSL -|PCCSS  7/6 UcLep  g)- | Oft. collu oniy. [= BA 8 e 167, in docew.
sAGz 0 USLS  Glimorss ejeipooss /6| Ussr ‘e | MAINS TRANSFORMERS LINE TRANS
LTHT 7 - g
HAE: a’la 7Y" al. ?gn’r 13;:%3{:2% lgllt; ;ggégs 12115 orag sie Excﬁ]em Quality Guaranteed. Huge quantity, mn(])st. wakes st
oAMS  3-728  SI-GgiRTA0/eECLad 19)- poPaE  J/-|Upss 216 | Uprisnt mounting 250-0-250 ¥ SAE enqudes,  29]-
6AQs  @/-8D8 8/ UESS %8| 40 ma, 6.3V 5 A (80maA 12/6) 3
Ao Orloci 11/el807  7/G(ECLSS 10/3[POFS4 12/-|UFse  3/- o B 9/6
oAVe Oliocs 14/e[s18  4s/-EFee 7/ \PCFSS 1l/-|ULa1  g/- | Ditto semi-shrouded 9/, ELECTRIC MOTORS.  AC/DC 3-8
aAve ./‘;Ixon /91832 113//5 mmu ://a ;cn sg ;I/S UL44 u//- 13 CHANNEL T.V.8 volu," 'x‘oun{rm e%clm“r‘d standand
J] - -1 U ¥ wountlng, pow p ey,
252« g’ﬂ}:gga 11o/-m 3/ HER 1'{’,‘ ;gtgg lm giﬁ :3/3 Table Models. Famous Makes, Abso- PaTe brushes, ?in, x 2in. 7, 6
10LD11 14/6 lutely Complete. These scta are un-
ite 258 10P13 8/6/808 SRR 8/-IPCL88 10/8\URIC 718 | cquailed in valve due to huge purchase ELECTROSTATIC
6BGOG 15/.10P14 0j6 1028 5/ EF4R 6/9 PEN25 3/8/UU8  11/6 | irect irom wource. They are untested SPEAKERS
'10P1 7/.'8000 /6 EF50-BR 1/6/PEN45  8/6| yU? 9/8 | ang oot mmruuleed to be 1o workink Type LSH?6. Onginaily 26/-. As fried
SBiP MSicag /28087  SIBIEFSOAVE/6 PENAG /6] TUS  13/6 | Grier. car. cic. 10 Gernau Hi-Fi Rudios. Bergaio b ex.
‘a12ARS 11/.0067  9/8 3/- PL33  G/81TYIN 11/~ | 14, 17in. £4,19.6 /6 pai ) '
SRQTA 8/1ZANS 11ils7es 76 EFeo  4japLss o/ oemy el £2.19. 0 219.6 9/ pair.
Shis wolATs pesoh  U/OIERES 8 RLA 18 Dva o RR TUNERS otk o il
7 X 5 . Small 2 voit 3 awp/bhour, 3/8 each.
g gj/:'z:tﬁéz R, pume gene wevm o w e m.;.T your choee u srui-| H.T. TRANSFORMERS
AZ31 7/6 EFg2 8/-/PL84 /- VP41 5/6 | {able, with valve /- lese ves | 200250V a.c. 350-0-350V 150 a.mw
608 12AX7  8/6/274)  7-[EF1SS 9/9|PL820 8/3| VR105 6/6 | ] 10/- 8.A.E. enquiries. 3
M SRR dime  gemmad seee sl b “TUNING CONDENSERS
- 8 4/9
60Dea 13/&1:::17 l’ CBL31 13/6lEL32  3/0PXes 9/ war 73| K BUL{,( B,f RG|A’N§K *o F.M. 2 gung 15415 pi. standard wih
Some g3 lace o8 ]8‘,:?1” 1y6ELI 11 PYSL 8| Xelw 2i)- S Rt it 4)6 Yow motlon. /5. AMIFM 000 b1 wud
6D3 9/6 12H8  1/9 pymy 3/3EL35  6/- PY33 10/8 §:: 181/’(3 set, lung b switch,  ete , I)’EMK:{ if’l":,l:m“fé" slow "“‘0/:0“;’:&
908 3-18Js0T $/6DA%0 ILELSS 12/6[PY80 6/ xe6  7jp | CONDENSERS 20 Mixed Bloctroitic vos5 2 a6, T M
6F1 4/o|m7a'r 8/-DAC38 &/-lEL&1  8/-PYSI  6/3|X76M 11/ Mauy  popular sizes. L 10 ,- : uauk. &8
Bl o sem fend dowe g ) e e AL MOTORS
= For 230V a.c. Powerful, seli-starting
18 4/8{1RKSGT1l/6/DP38  8/9|ELB4  6/6|PY38  8/8|XslM 9/ y
18 9/g1%Q7aT 45 DFor 3/ gielevss, yeiXiim 9| 100  RESISTORS  6/6 weignc 1s 1. 1205
6F15  0/61128A7 7.DP98  7/BELO1  8/9|PYS01 7/0|zes 4y | Freellent: Siaes -3 watt. SYNCHRONOUS
&7l 81807 4laDFY 7/6|ELg5 A 96/zé6 8/6| 100 CONDENSERS 9/6 MOTORS
6F32  4/0[125H7 3/6DHES G5/6EM34 8/9[R1D  B/é P s ) (e T
Lyss 41857 b/g DH78  4/6)EM30  7/6|RLIS 11/- o o 5 T to 5.000 pF. LIST 200/260V A.C. &dQ top quality 1 rev.
e, el dal w VAL Bl 2O P M g s i, e K
8350 -128Q7 8/6DK92  7/-ENSL 18/-'SUSS 18/ -
eJSGT 4/3,13D3  6/¢DK®S /S EYS1 76 gUR150 4/6 25 TAG STRIPS B e e
] 3/619AQ6 7/0DL33  7/6EYS6 /3 T4l 8/9 2, 4, 6, 8 way ‘te. Unused. MRsiserTorQy pouie
19BG6 14/-DL35  7/6EYS8 9/6, TDD4 8/6 AR T I D
LI H 100 HI STABS 9/6 | TELEPEONE CO.D. ORDERS
70T Yewks  oebivs  elsen i w6 1% to 6% 1007 to 5 M Q. DISPATCHED THE SAME DAY

— . -
Post: 2 ibs. 2/«, 4 ibs. £/6, 7 1bs. 3/, 16 1bse. 4/, etc. (C.0.D. extrs). ALL VALVEB LESBS 5% AND POST FREE IN DOZENS.

TECHNICAL TRADING CO.
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]

We supply from stock most of
the components and items speci-
fied or circuits published in this
and other magazines ‘and radio
books. Let us quote for your
circuit, first grade components
at realistic prices.

PW 6 Superhet

PWS.W. Converter

PW Beginners SW2.

PW Transistor Inverter.

PW Mains Power Pack

PW Build and Learn Series.
PW Transistor SW Converter.

All parts in stock for
practically all “PW"
circuits and designs.
Send stamp with list
of parts required for
Quotations,

CATALOGUE

90 pages fully detailed
and illustrated with
hundreds of new items

PRICE 2/6 Post Paid.

@® OUR STOCKS ARE TOO VAST TO ADVERTISE—A CATALOGUE IS THEREFORE, A MUST @

MAINS AND
BATTERY
RECORD AND
TAPE DECKS
(p-p. 376 any type)

All Decks Complete with Carzls'itizen

v BSR UAI4 4-speed Auto [
+ BSR UAIS 4-speed Auto é
+* Garrard Autoslim Auto . [
% Unplugable Hd. Versn. Auto  £6 19 6
Y Battery Autoslim £8 19 6
% Stereo Version Auto £7 19 6
+ SRPIO 4-speed Single Player £5 00O
Y SRPI0 Battery Version ... £519 6
% BSR GU7 4-speed Single
Player £5 00O
“* Garrard AT6 wnth Stereo
Cartridge Autochanger... £10 19 6
* ATé Mono ... £lo 10 O
% Collaro 2-track Studlo Deck £10 10 0
% Collaro Studio 4-track Deck £13 19 6
% BSR TD2 2-track Deck ... £7 19 6
P. & P. 36 any type above.
% 9 volt Searr 45 F.p.m. coeeeesnsenees 3976

*

*

Y 4-speed B.S.R. 9V

Y Garrard 9V, 2-speed,
Tape Deck with casette ... £30 10 @
Fuily guaranteed. P, & P. 3/-

NEW LOW PRICES
MULTI-METERS

Multi-range test
meters featuring easy
{| to read scales and

provided with full
operating instruc-
tions, lead and bat-
teries. Suitable for
amateurs, designers
repair shops, all do-
mestic  uses.  Full
details and specifica-
tion ia our catalogue.

* Luther Cases avulablo.

RECORD/REPLAY/ERASE TAPE
HEADS;
Marriot Type
R/RP/3 % track
record/replay
" head and Mull-
ard type TS
erase head with
mountlng post.
Bargain offer
15/- pair
P.P. 9d.

TRANSISTOR PORTABLE
TRANSCEIVERS
9-transistor Portable Transceivers.
Supplied complete with leather cases,
batteries, aerials, etc. in presentation case.
Range up to S mlles in favourable con-
ditions. Sizes 64 x 3 x |3 inches. Superhet
crystal controlied on transmit and receive.
Price £21 Per Pair. P.P. 3/6

TRANSISTOR TRANSCEIVER
3-transistor crystal controlled version
of above. Range up to § mile.

Price £8.19.6 Per Pair. P P. 2/6.

A SELECTION FROM OUR
STOCKS—NEW PRICES
See Catalogue for full details.
Sinclair Micro-6 (to build).
Sinclair TR 750 amps. (to b

5976
3916

Sinclair Micro Injector (to build)... 2776
PP3 9 volt Battery Eliminator 1876
Tape Jack Tuner........... 2976
10-Watt Horn Tweeter.. 27'6
20-Watt Super Tweeter 6976
Two-channel Mixer ....... 157«
i to 200 Mc/s F/str. Meter 5976
}-Watt 4-transistor 9 v. 3 ohm ... 49/6
5-hole Chassis Punch Kit ............ 4916
Headphones 2 K ohm 12/6; 4K ohm 14’6
Stereo Headphones 8 x 8 ohm...... 3 gna.
Stereo Stethoscope Headset 8 x 8

ohm 25:.
Resistor Substitution Box. 32/6
Crystal Mono Stethoscope Headset 1076
Magnetic Mono Stethoscope Head- e
Transistor Signal Injector . 35/-
Fully Disappearing Car Aerial 39’6
Test Lead Kit with Pouch. 8’6
Capacitor Substitution Box . 22/6
De Luxe Stereo Headsets

junction box ..cicieiriiieiiiiiinine £6
4-channel transistor mixer ...... 49'6
% 3-Transistor MW Superhet

CUNEE «.oeiriirniineciacsnesiiie 6116
% 4-Transistor Superhet MW/

. £1.9.6

Transistor Telephone Ampl-l‘.r 5976

@ SINCLAIR XI10 AMPLIFIERS
in stock. Kit £5.19.6. Buile £6.19.6.

BUILD A QUALITY TAPE
RECORDER
Leafiet on request

+% 6 Vatve Printed Circuit
2-track or 4-track units.
2-track, 12 gns. 4 track.

* Collaro Studio Decks. l-track 10 gns.
P.P. 376. 4-track £14. P.P

% Portable cabinets wnth
5 gns. P.P. 376.

Complete Systems
2-track €26, P.P. 8/6. 4-track £30, P.P. 8/6.
[ ] Complete in Every Detail [ ]

designs,
1l gns.

Spukers.

NOMBREX TEST EQUIPMENT
All  transistor
supplied with
full instruc-
tions.

Leaflets on
# Request.

* |50 Kc/s to 350 Mc/s generator. RF
Mod., AF, 8 ranges. Leads, batteries,
instructions, £9.10.0.

* Res:stance/Capacntance Bridge, £8.5.0.

% Transistorised Power Supply, £6.10.0.

% Audio Generator, £16.15.0.

% Inductance Bridge. £18.

Fully Guaranteed.

FM YVHF TUNING HEART
Printed circuit construction. RF stage and
osc./mixer stage, fully tunable 85 to 105
Mc/s. Completely screened. Requires
UCC85 (8/6). Brand new in maker's
cartons 15/, P.P. |/-.

Supplied with circuit.

MULLARD POT CORES

LAl 1276 | LAS 17/6 | LA4S 15/-

LA2 15/- LA6 2276 | LA2503 15/-

LA3 1976 | LA9 1776 | LA2504 I5/-

LA3 1976 | LAIO 1776 | LA2SO5 1776

LA4 1276

30 watt Soldering Iron 14/6 P.P. |-

Tape Demagnetiser ............ . 2976
2 K ohm | in. diam. mag. mic. . 15
Antex |5 watt min. soldering iroa 29/6
Earphones Mag. or Crystal ......... 5/
Telephone Recording attachment... 976
Crystal Guitar contact mic. ......... 1276

v 7-transistor Record Player or tuner
amplifier with treble/bass and vol.
controls, £5.19.6,

*4-transistor 3 watt amplifiers. Kit,
39/6. P.P. 176. Built 4976, P.P. 176,

TRANSISTOR POCKET RADIOS
Ready to use complete with Battery.

Leather Case. Earphone. P.P. 2/- any
type. Fully Guaranteed.

é-Transistor De Luxe ... oo 6916
7-Transistor Zephyr ... wee 7916
&Transistor MW/LW .. £5.19.6

RECORDING TAPE
Sin. 600fc., 12/6; 5in. 900ft., 15/-; Zin.
1,200fc.,, 18/6; 7in. 1,800fc., 25/-; Zin.
2,400ft., 2776. Excellent quality.

@SCOTCH BOY TAPE. 3{in, 300ft.
L.P. complete with spare spool.
576 P.P. 9d.

CRYSTAL MICROPHONES
(See Catalogue for Full Range)

Acos 39-1 Stick Microphone 3276
Acos 60-1 Stick Microphone 1976
Acos 40 Deck Microphone 15/
Acos 45 Hand Microphone 1976
Lapel/Hand Microphone ... 1276
100C Stick with Stand 3206
BM3 Stick with Stand
Lapel/Hand Magnetic

@OMINIGRAM PORTABLE TRANS-
SISTOR RECORD PLAYER KIT, as
prcvlously advertised.

7976 P.P. 316 (Battory) 3/9.

QUARTZ CRYSTALS
100 ke/s E5/-; 500 ke/s 157-; 455 ke/s 12/6;
456 ke/s IS'- 27.255 Mc/s 15/-.
Twin Crystal, | Mc/s, and 100 kefs 22/6.
Over 800 frequencies in stock.

Henry’s Radio Ltd.

PADdington  1008/9
303 EDGWARE RD., LONDON W.2
Open Monday to Sat. 9-6. Thurs. | o’clock.

FLEASE TURN TO BACK PAGE

and price reductions.

portable units’

:
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sPRACTICAL .
=WIRELESS blueprlnts

MOST of these blueprints are drawn full-size and although the issues containing descriptions of
these sets are now out of print, constructional details are available free with each blueprint
except for these marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to
fRAdCTIE/OLC \;/IRELESS. Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,
ondon W.C.2.

DOUBLE-SIDED BLUEPRINTS RECEIVERS
The Strand Amplifier ...
The PW Signal Generator } * S UL Tt‘“_or R 3l
The Savoy VHF Tuner ... a 5/ USSR s 2
The Mayfair Pre-amplifier ... " Dual-Wave Crystal Diode ... ... PWB395 216
The Berkeley Loudspeaker Enclosure} - 5/ Modern one-valver ... ... PWwW9%% 216
The Luxembourg Tuner . All-dry Three ... ... Pwo97 3’6
The PV g:z:etzdgﬂr:e;- ::-} 7516 Modern Two-valver ... .. .. PW98 36
I s ’ A.C. Band-pass Three ... ... Pw99 4/
e Britannic Two . 8- AC. C 4 PWI0O 4

The PW Mercury Six ... apseld=ls -
The PW Regency R 3 A.C./D.C. Coronet ... ... PwiIlol 4/-
The PW International Short Wave Two | " The PW Pocket Superhet ... 5/-
Beginner's Short Wave Two ... e 5/
S.W. Listener's Guide ... B
Beginner’s |0-watt Transmitter Bea L 7 5/
Transmitting and Aerial Data " MISCELLANEOUS
;’.W,P:I‘Sixteen"IMuIFiran(g:i Meter } * 5. The PW 3.speed Autogram ... 8-

est Meter App lca%tlons art a The PW Monophonic Electric Organ 8-
TheCeleste 7-transistor PortableRadio . 51
The Spinette Record Player - The PT Band (Il TV converter 16
The P.W. 35-watt Guitar Amplifier ...  * /A UL L ST 5-
Transistor Radio Mains Unit ... N - 5/ The PT Olympic * 776
7 Mc/s Transceiver °  The PT Multimeter * ... 5/-

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are
we able to supply service sheets for commercial radio, TV or audio equipment.

QUERY SERVICE

The P.W. Query Service is designed primarily to (d) We regret we are unable to answer technical
answer queries on articles published in the magazine queries over the telephone.
and to deal with problems which cannot easily be (¢) It helps us if queries are clear and concise.

solved by reference to standard text books. In order
to prevent unnecessary disappointment, prospective f) We cannot guarantee to answer any query
users of the service should note that: not accompanied by the current query coupon

(a) We cannot undertake to design equipment or GO RESELE T G RE R LI C RN TS

to supply wiring diagrams or circuits, to individual
requirements.

(b) We cannot supply detailed information for Q UERY COUPON

converting war surplus equipment, or supply This coupon is available until 4th February, 1965 |
CIECUIEHE and must accompany all queries in accordance with
(c) It is usually impossible to supply information on the rules of our Query Service. ’I

imported domestic equipment owing to the lack of PRACTICAL WIRELESS, FEBRUARY, 1965 I
details available. | |

Published on the 7th of each month by GEORGE NEWNES LIMITED, Tower House. Southampton Street, London, W.C.2, and printed

in England by WATMOUGHS LIMITED. 1dle, Bradford:; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH

(Alsta) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa:
STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £1.8.0.
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First Class Designs — Proven Unbeatable Performance
% CIRCUITS AND DETAILS ON REQUEST — FULL AFTER SALES SERVICE AND GUARANTEE *

13 - ” '
CALL IN FOR DEMONSTRATION REGENT-6 New!

® MEDIUM and LONG WAVE

@ TRANSISTOR HIGH FIDELITY EQUIPMENT o ROSEEEINCTSITLIERS |

signed with full coverage on both

MONO or STEREO 10 WATTS and 20 WATTS wavebands Features “'Cleartone”
sh-pull  speaker output, geared
tumng and complete set of Ist grade
components. Moulded two tone
cabinet size 5 3 13", Easy to
PP follow building detatls. A|| parts sold separa(ely

w !5 ohm 10 watt
Power Amplifier

’\?‘T\ BUNLT £5. |9.6 216 @ Total cost of all parts 8 - (Bauery 206 2e:(ra)
(OR KIT £5.1C.0 Available mid-January
P.P. 2'6)
4«3 ohm 10 ‘CONVAIR’ PUSH-BUTTON PORTABLE/

watt ~power CAR RADIO

amplifier
UNBEATABLE FOR
sunt £5.10.0°" PERFORMANCEAND
DESIGN

!
wMAINS UNITS 596 for one 2 =
amplifier, or 69'6 to power (OR KIT 9976 P.P. 2/6) Prmted circuit 6-Transistor 2-
two amplifiers Diode superhet radio with full

tuning on medium and long
| |wave bands. Quality push-pull
output up to | watt. Attrac-
| tive portable cabinet, size 10
7 47, with horizontal slow
motion tuning dial and push

PREAMPLIFIERS = F«m‘ E ST
»4,, ]

@®Mono full function @
pre-amplifier with 8 in- & @ﬁ@ @

put  positions. Low  [Stucton * raepy

L 4 . BASS
noise, h:gh quality and ””L _V’J}Uf\dt, button wave change. Easy to build with superb performance.
se:tstntwl_t[yh. neGweser Ia(r)npﬁfer : P P All parts sold separately. After sales service and guarantee.
w s v/1 O oW, § S
or 20 watts w‘i)th two ampli- BUILT £5 Io 2- M Total cost of all parts £7,|9_6 P.P. 3'6.
fiers. Size: 9 23 X 2in. (KIT 99/ 2,) (Batteries 6/- extra) ¢ The finest portable available.
% Brown and Gold detailed front
panel plate 8/6. | ALL TRANSISTOR CAR RADIO
- STEREO

.PREAMPLIFIER @ | HOUR TO BUILD

For use with two power CHT\FS‘SISPRAENASSE’T zLEEL[S) | 5

ampllﬁers {

Size: 3: 15in.  l6-Transistor 3 diode med. and

PRICE long wave superhet design. i o e s §
BUILT £I0 I9 6 Features doublz tuned IF%’S T - o

P.P. 316 AVC, permeability tuning with geared drive. Push- pull car filling

%Dark Brown with volume. Fuil tuning on both wavebands. A high sensitivity printed

Gold front panel 12/6 circuit professional design to fit any type of vehicle. Case size

7 x 4 2. For 12 volt positive earth or dry battery. All parts

e -:F‘—’l available separately.
= P

@ MULTHIINPUT PREAMPLIFIER

Simplified preamplifier for use with one T THE "ROADSTER"
or two power amplifiers, 8 inputs. g"*\ ‘. [ @ Total cost to build £8'I9'6 P.p. 36.
PRICE 65/' P.P. 116 {./L, V7 4" Hi-Flux speaker with baffle and car fixing kit 20/- extra.
BUILT saLicr il . P
Y Front Panie! Plate 6/6, -—--;qpﬂ%‘—_:_'__
VHF TRANSISTOR FM 1
All the above preamplifiers can be used with any valve or trans-
istor power amplifier requiring 250mV plate for {ull output. They TUNER 2
can be operated with two 9 volt batteries in series or from the @® HIGH STABILITY — T
power amplifiers. HIGH SENSITIVITY @
@ 10 VV_a_tts pluc music power or 20 watts peak per Features 5-Mullard ctransistors
amplifier. with 4 diodes, compact printed "
- circuit, high gain, low distor- |
tion, superhet design. Full
TWO NEW PACKAGED TRANSISTOR tuning from 87/105 Mc's with
QUALITY AMPLIFIERS geared tuning. AVC and AFC.
@ 6-Transistor printed circuit designs. Push- z KJOII "OmtA ?peratlon. [50 d8
2 pull output for 3 to 5 ohn speakers. Can be di Eu BUELCRY O volt 1
. battery operated. 6mV into | Kohm sensitivity 34910. Fasy to build and align. Overall size in cabinet 3¢ x 2}

! i 4in. All parts sold |
Response 30 ¢/s to 15 ke/s. Input suitable for P Sepagately.
micz. pick-ups, tune'fs‘ etc. BE € @ Total cost with front panel: £6 |9 6 P.P. 216
Can be used with above preampiifiers for mono {Cabinet Assembly 20/- extra). ‘
or stereo in any application requiring a low
distortion low cost amplifier. n——

OVERALL SIZES: 2, 2 I} inches. HENRY’'S RADIO LTD. PADdington 1008/9.

@ 4-watt version PRICE BUILT 303 EDGWARE ROAD, LONDON, wW.2.
??‘?et':ﬁeesv’;iT 79/6 TI6P (Open Monday to Saturday all day 9 a.m. to
4 WATT and I ' PRICE BUILT 6 p.m. Half-day Thursday | p.m.)
)i WA‘?':' b sif)nwgi;er;(e;s_ 65/- PP @ Trade and Export enquiries invited @
from 9 to |2v. 116 PLEASE TURN TO INSIDE PAGE
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