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SKYROVER
Mk 1i

COMMUNICATIONS
RECEIVER

A completely new
short wave recejver
excluslve to Lasky's,
at 8 real economy
price. Four valve line
up using one each
6BE6, 8BA6, 8AVE
and’ B6AR5 valves
gives highly sensitive
reception and power-
ful gain. 8witch selected BW frequency
range cover: 1-5 to 30 Mc/s in three
separate bandspread ranges and full
AM medium waveband cover in one range 550-1,600 Kc/a. Vernier reduction
drive tuning with fiue hair line cursor. Controls inciude volume onjoff, BFO, Band selector.
Power on indi lamp. 1 connections and mains fuse at rear. 8 ohms
internal speaker plns standard Smm Jack socket for phones on front. For 220/240V AC
mains operation, Btrong metal cabinet finished in grey crackle with anodised sllver front
panel. Blze 94 x 53 < bjins. complete with mains lead and full instractions.

Lasrs £17.15.0 -

PRICE

TRIO

JR-500SE

This high performance recetv~
er is made especially to cover
the amateur tmnds and
utillses a crystal controlled
double heterodyne clrcuit far
extra sensitivity and stabillts.
Brie! spec: Covers all the
t bands in 7 sep
ranges hetween 3:6 and 29-7
Mc/n. Circult uses 7 valves,
2 transistors and 5 dlodes
plus B erystals: output 8 and
500 ohm and 500 chm phone - j
Jjack. Special features: Crystal 3
controlled oscillator @ Vari-
able BFO @ VFO @ AVC @ ANL @ B meter ® 88B-CW @ Btand-by switch @ Special
double gear dial drive w:th direct reading down to 1 kHz @ Remote control socket for
connection to a trensmitter. Aundio output 1 watt. For use on 115/250V A.C, Mains. Superb
modern styling and contro! lwyout—finished in dark grey. Cabinet size 7 X 13 x 10in.
Weight 18 Ibs. Fnlly guaranteed, complete with instruetion manual and service data.

157> £69.10.0

SP-5D “SPEAKER MATE"

EXCLUSIVE

COMMUNICATIONS
EQUIPMENT

TR10 i spenker unit the above receiver in
both style and size. Contains 5 x 3in. eliptical 82 speaker specially
designed to give extremely crisp reproduction of voice frequencies.
Dark grey metal cabinet—mze 7 x 8§ x 5}in.

LASKY'S

s 8776

PRICE =
TRIO HS4 HEADPHONES ey it or i

: y"jnumle8 H;&dlet. 'l::l'?n'. 4[1;1‘;
edance 8 ohms, matching 4-
£5.19.6 % R S shor .
GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL

F R E E 16 colour pages in large 16 x 11in. format packed with

1,000's of items from our vast stocks. Hi-Fi, Radio,
Send 1/8 for post only aad inclusion on our regular mailing list

Electronica, Teat equipment .

Branches

1 207 EDGWARE ROAD, LONDON, W.2

Open all day. 9 a.m.—€ p.m. Monday to Saturday

33 TOTTENHAM CI. RD, LONDON, W.1 Tel.: 01-636 2605
Open all day. 9 a.m.—6& p.m. Monday to Saturday

152/3 FLEET STRET,LONDON,EC4  Tel.: 01-353 2833

Open all day Thursday. early closing 1 p.m. Saturday

Tel.: 01-723 3271

AM/FM STEREO
TUNER AMPLIFIER

WIEN
FMX - 1917

A new solid state AM/FM Multiplex
tuner Amplifier offering excellent quality
and plessing design at a price you can
afford. Brief spec.: 18 transistors, 8
germanium diodes, 1 variable diode and
1 silicon rectifier. Bingle edtted push pull
amplifier—output §W RMS8 per channel
into 8 ohms. Frequency response 30c/s
to 12 Ke/a. Frequency range: FM—88 to 108Mc/s, AM-535 tn 1608Kc/s. Stereo separation
15dB at 1001V Input. External FM aerial; built-in ferrite rod antenna for AM. controla:
Balance, Mode, Tone, Vol./on-off, tuning. Input for ceramic phono pick-up. Powered by
220/260V A.C. 50/60c/s.

Extremely well made oiled walnut cainet with large clear tuning dlal (black/grey/silver
trim). Size 14 x 8} x 53in.

sy £29.0.0

LASKY'S
AUDIO PLAN
STEREO AMP

Made by well known British manu-
facturer and incorporating the very
latest transistor circuitry. Bpec: Qutput § watts per ch 1: 14 transi (7 perch 1)
plus rectifier and varector in each channel: frequency response 25 cfa to 20 Ke/s at 3
watts (dlstortion better than 1%); input requirements P.¥. 12 m/v., Radlo 80 m/v, tape
80 m/v (radio and tape inputs are also suitable for higher output crystal cartridges);
output Imp. B-16 ohma: basa treble and balance controls with switching for Mono or Stereo
and tape monitor; outlet socket for tape recorder. For 115/250 v. A.C. mains. All circults
are fully fuse protected. Very compact free standing teak cabinet, size 13} x 8} x 4}in.
with brushed aluminium front panel; all inputs and outleta are grouped at rear for easy

£16.10.0 -

LASKY'S

LASKY’'S ‘'Compact”’
Lasky's 5 x 5 watt ‘Compact’
integrated stereo amp. with
unique provision for record
deck to be mounted in the
top of the cabinet. Employ-
ing 10 silicon transistors and
4 diodes the amplifier de-
livers up to 5 watts RMS
into 15 obm speakers, with
negligible distortion. Bass,
treble, balance and volume
controls plus monojstereo
mode switch. Inputs suit-
able for medium output
ceramic cartridges, radio or
tape input, plus tape record output. The top of the amplifier will accept any turntable
up to 13 x 15in. The stereo ‘Compact’ is of very slim propoctions with distinctive blue/silver
front panel, teak side panels and top (motor board) covered in black leather grain P.V.C.
Bize 1684 % 3} » 14in. For 220/240V AC. This is certainly the ideal basis for a low cost home
stereo ‘Compact’ system—see Package offer below.

LASKY'S PRICE £21.0.0

SUGGESTED PACKAGE DEAL

S S
I Lasky's “Compact™ amplifler. £4 2 Post. 15/- II
Perspex cover 70/- extra I

2 Foster FC8-104 speakers.
LGsrmrd 20,25'": with stereo car_trldge_ L) P
High Fidelity Audio Centres
42-45 TOTTENHAM CT. RD. LONDON, W4 Tei:: 01-580 2573

Open all day. 9 a.m.—6 p.m. Monday to Saturday

Post 7/6

Tel.: 01-723 9789

118 EDGWARE ROAD, LONDON, W.2

Open all day Saturday. early closing 1 p.m. Thursday

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821

889
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WEYRAD

COILS & TRANSFORMERS FOR CONSTRUCTORS

Special versions of our P50 Series are now available for AF117 or OC45 Transistors. They can be used in the standard
superhet circuit with slight changes in component values.

Oscillator Cail
1st |.F. Transformer

P50/1AC (For OC45) P50/1AC (For AF117)............5/4

P50/2CC (For OC45) P51/1 (For AF117).............5/7
2nd |.F. Transformer ... P50/2CC (For OC45) P51/2 (For AF117) ... B/7
3rd I.F. Transformer ... .P50/3CC (For OC45) P50/3V- (For AF117)............6/—
Rod Aerial ... CRA2W 12/6
Driver Transformer ... LFDT4/1. .. . 9/6

Output Transformer ...
Printed Circuit

LF. TRANSFORMERS FOR “PRACTICAL WIRELESS” CIRCUITS

Components for several receivers are available, including the following for the “Clubman”.
T41/1E 1st L.F. Transformer ... 7/6

1st I.F. Transformer

with 4d. postage please.

T41/2E 2nd |.F. Transformer
T41/3T 3rd I.F. Transformer .
T41/3T B.F.O. Coil

R
..10/6
10/6

Details of these and our other components are given in an illustrated folder which will be supplied on request

WEYRAD (ELECTRONICS) LIMITED
SCHOOL STREET, WEYMOUTH, DORSET

GOODMANS HIGH FIDELITY

- . MANUAL
A Guide to full
listening enjoyment

The Manual is much more than a cata-
logue of Goodmans High Fidelity Loud-
speakers—it contains informative articles.
including advice on stereo, special begin-
ners page, and full cabinet drawings
You'll find it inleresting as well as
informative.

The Perfect Combination

MAXAMP 30

TRANSISTORISED STEREOPHONIC HIGH FIDELITY AMPLI-
FIER 15 + 15 watts - Silicon solid state - Integrated pre-amplifier -
Negligible distortion - £54,

STEREOMAX

MATCHING AM/FM STEREOPHONIC FM TUNER
Transistorised - Outstanding specification - Stereo de-coder (optional)
£65.5.0 + £17.5.5 P.T.
Both MAXAMP 30 and STEREOMAX have polished wood cases
(101" x 53" x 71" deep) in Teak or Walnut to order.

Full specifications of the Maxamp 30 and Stereomax are given in the
High Fidelity Manual—send the coupon for your FREE copy—or pay
an early visit to your Goodmans dealer.

T T R e e e T e e S (e o e e i e

D EREE 00 abcitm i 7o ey
L Name. - S—— |
b Address .. ey ]
i i Pws §

GOODMANS LOUDSPEAKERS LTD

AXIOM WORKS - WEMBLEY - MIDDLESEX. Tel: 01.902 1200

890

FABU

8 Advanced snlid‘s(alz.ampli(ie(

TRANSlSTDRlSED
STEREO HI-FI
RECORD P!.AYER
Build your own Hi-Fi Record
Player with ths Stl!l‘a'ﬂl
fully ransistorised amplifiar
which comes complate with
2-10” x 6" speakets and the
fatest BSR 4 Spead Stereo/
Mono Record Changer.

r istors
nly 41" deep, 14 transis
l;Iu: 4 diodes, separale Bass
and Treble — 10 watls total
power. Frequency fesponse

.15,000 ¢/s.
i EASY TO INSTALL

FANTASTIC BARCAIN OFFER!

“TRANSCONTINENTAL"
FULLY TRANSISTORISED STEREOPHONIC
RADIOGRAM CHASSIS

Complete with 2-10” x 6” speakers and the latest
BSR Mono/Stereo Record Changer—a complete
radiogram at haif normal price ONLY

10 Watts Total output 34 1 P&P
17 Transistors & 10 diodes /iGNS,W/é
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY
H.P. available £12.1.6 dep. plus 18 monthly pay-
ments of 32/- (Total H.P. £40.17.6).

REQUIRED

&P
Only 28 Gns. +11;[6
H. P. terms available.
Dep. £9.16.0 & 12 mon-
thly payments of 36/9
(Total H.P. £31.17.0).
Send £10.13.6 today.

i ble sep-
Amplifier avalla
arately al only 16 Gns.

www americanradiohistorv com

NO TECHNICAL KNOWLEDGE B

Send £12.19.0 today.

Callers
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FRE

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES” should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On ‘SATISFACTION or
REFUND of FEE' terms

This remarkable book gives details of examinations

VALUABLE NEW HANDBOOK
10 AMBITIOUS

ENGINEERS

Have you had your copy of ‘‘Engineering Opportunities’ ?

THIS BOOK TELLS YOU

* HOW to get a better paid, more interesting

job.

Y% HOW to qualify for rapid promotion.

Y% HOW to put some letters after your name
and become a key man . . . quickly and
easily.

% HOW to benefit from our free Advisory and
Appointment Depts.

% HOW you can take advantage of the
chances you are now missing.

HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

132 PAGES OF EXPERT

and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

CAREER - GUIDANCE

PRACTICAL
EQUIPMENT

Baaic Practlcal and Theore-
tic Course for beginners in
Radio, T.V., Electronics, Etc
AM.LE.R.E.City & Guilds

INCLUDING
TOOLS

The specialist Elec-
tronics  Division of
B.LE.T.

RADIO ENGINEERING

Telecommunications— Sound
Recording — Automation —
Practical Radio — Radio
Amateurs’ Exam.

ELECTRICAL ENG.
Advanced Electrical Eng.
Gen. Electrical Eng. —

CIVIL ENGINEERING

Advanced Civil Eng. — Gen.
Civil Eng. — Municipal
Eng. — Structural Eng.

Sanitary Eng. — Road Eng.
— Hydraulles — Mining —
Water Supply — Petrol Tech.

ELECTRONIC ENG.

Elecrronics — Radar Tech. —
Frequency Modulation —
Transistors.

MECHANICAL ENG.

Advanced Mechanical Eng.—
Gen. Mechanical Eng. —
Maintenance Eng. Diesel

AUTOMOBILE ENG.
Advanced Automobile Eng. —
Gen.  Automobile Eng. —
Automobile Maintenance
Repair — AummoAbile Diesel
AMai " bl

e
Elec. Equipment — Garage
Management.

WE HAVE A WIDE RANGE OF COURSES 1N OTHER SUBJECTS IN-

NOW offers you a
real luboratory train-

Radio Amateurs’ Exam.
R.T.E.B. Certificate

Advanced Radio — Gen. Advanced Electronic Eng. — P.M.G. Certificate ing at home with
Radio — Radio & TV Gen. Electronic  Eng. — io‘;ﬁ;ﬁ:ﬂl“‘gh | pracrical equipment.
Servicing TV Eng. — Applied Electronics — Prac. IMPrM““l"EI;’:r:l:X‘J:‘“g Ask for derails.

Electronics Engineering
Autoration

B.LET.

&

You are bound to benefit from reading
“ENGINEERING OPPORTUNI-

Installations — Draughts- Eng. — Press Tool Design — 5 ) )

manship — Illuminating Eng. Sheet Metal Work—Welding TIES”, and if you are earning less than

E Rg/ri[ggration —E[E[pn(. T Eng. Patlerln) Ma:(ing — £30 a week you should send for your
ectrical Science — Eleciri- nspection — Draughtsman- i .

cal Supply — Mining Elec. ship — Merallurgy — Pro- COP,y UL FREE and without

Engineering. duction Eng. obligation.

POST NOW!'

TOB.LE.T., 453A, ALDERMASTON COURT, i

ALDERMASTON, BERKSHIRE.

ENGINEERING OPPORTUNITIES

—-————

Please send me a FREE copy of "ENGINEERING |
OPPORTUNITIES.” I am interested in (state subject, |

CLUDING CHEMICALENG., AEROENG., MANAGEMENT, INSTRU- exam., or career). |
MENT TECHNOLOGY. WORKS STUDY, MATHEMATICS. ETC. I
Which qualification would increase your earning power? 4  TTTiTiornnoorronimmmmnimmmnoes |
B.Sc. (Eng), AMSE, CEng, AMLERE, RTEB. | NAME ... @0 ooor ot
AM.ILP.E, AM.LM.I, ARILBA., AlLO.B, PM.G., ARLCS, | I
M.R.S.H., A.M.LE.D., A.M.LMun.E., CITY & GUILDS, GEN. CERT. I ADDRESS! 5 ts v 82 Mg Loy 5 el it s s g TR s b |
OF EDUCATION, ETC. i I
British Institute of Engineering Technology 1 _ :
453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE I WRITE IF YOU PREFER NOT TO CUT THIS PAGE i

THE B.L.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

891
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THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM

% Moderate size, only 25 x 14 x 10in. Complete Kit G
% Response 30-20,008 c.p.s. Impedance 15 ohms. 1 9 ns.
% Performance comparable with units costing Carr.12/6 .« m
considerably more. Consists of (1) 12in. 15 watt Bass unit with e
cast chassis, Roll rubber cone surround for ultra low resonance, |
and ceramic magnet. (2) 3-way quarter section series cross-over
%wm (3) 8 x 5in. high flux middle range 'speaker. 4) High |[#i3%
clency tweeter. (5) Measured welght of woollen acoustic X
damf:lng maberlal {6) Teak veneered cabinet. (7) Circuit and |
full instructions L 7
DEMONSTRATIONS AT ALL BRANCHES.

R S C.STEREO/20 HI-FI AMPLIFIER PROVIDING

loll {WATTULTRA LINEAR PUSH-PULL OUTPUT
EACH CHANNEL. SUITABLE FOR ‘MIKE".
RAM RADIO OR TAPE. (T) valves ECC83, (2) ECLS6.
e ] (4 EZ8l. Frequency Response: -+ 2dB 30-20.000 c.p.s.
@ @ &,/ Hum Level: 65dB down. Sensitivity: 30 millivolts max.
== Harmonic Distortion: 0-2°% *Four-position ton:
compensation and Input Selector Switch. %Stereo/Mono switch.
Neon panel indicator. fllandsome Perspex Frontplate. xSeparate
Bass and Treble controls. Output transformers are high quality section-
ally wound. Outputsfor3and 15ohmsspeakers. Complete set of parts, point-

1 5 Gns to-point wiring diagrams and instructions, Or factory assem-
* bled with our usual 12 mths' gntee 19gns, Or Dep. £4.10.0 an
Carr. 12/6 9 monthly payments £2 (Total £22.10.0). Send S.A.E. for leaﬂet

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI
AMPL'F'ER Highly sensitive. Push-Pull

high output, with Pre-amp./
Tone Control Stages. Performance figures of
factory built units: Hum level —70dB. Frequency
response =3dB30-20,000¢/s.Sectionally wound out-
put transformer. All hl% grade components
Valves EF86, EF86 C83, 807. 807, GZ34.
Separate Bass and Treble Controls Sensiti-
vity 36 mV so that almost any kind_of
Microphone or Pick-up is suitable. De-
signed for Clubs, Schools, Theatres, Dance
11alls or Outdoor Functions, ete. For use with Electronic Orgzan, Guitar,
Strinz Bass, etc. Gram. Radlo or Tape. Reserve L.T. and H.T. for Radio
Tuner. Two inputs with a.ssoclated volume controls so that two sepurate
inputs such as Gram and ‘Mike' can be mixed. 200-250v. 50c/s A.C. S,
For 3 and 15 ohm speakers, Complete kit of parts with olnb—to— 1 4 GIIS
point wiring diagrams and instructions. 3
Twin-handled perforated cover 27/6. Supplied fa.ctory buut with EL34
output valves. 12 months' guarantee for 17 gns. TERMS: Deposit £5.14.0
and 9 monthly payments of 31/3 (Total £19.15.3). Send S.A.E. for leaflet.
e e e e e ————— o ———eeeer

R.S.C. A11 HIGH FIDELITY 12-14 WATT AMPLIFIER
PUSH-PULL ULTRA LINEAR OUTPUT
S“BUILT-IN" TONE CONTROL PRE-AMDP.
Two input sockets with associated controls
allowing mixing of “‘mike” and gram, etc, etc.

¢ High sensitivity. 5 valves—ECC83 (2), EL84 (2),
EZ81. High quality sectionally wound output

' transformer. IND. BASS AND TREBLE CON-
TROLS. Frequency response : 3dB 30-20,000 ¢/s.
Hum level —60dB, SENSITIVITY 40 millivolts.

i Suitable for Crystal or Ceramic PUs, all types

“mlkes’ For Musical Instrument.s such as String Bass, Electronic Guitars

ete. Size approx. 12 x 9 x 7in. For AC mains 200-250v. 50 cps GIIS

Output for 3 and 15 ohm spkrs SAE for leaflet. Complete kit. o
Full instructions and point-to-point wiring diagrams. Carr 11/6 (or factory

AGENT APPOINTED
& C. ELECTRONICS
227 CHURCH ST.

BLAC KPOOL HI-FI CENTRES LTD.

R.S.C. COLUMN SPEAKERS Covered in two-tone Rexlnel

Vynair, ideal for vocalists and Public Address. 15 ohm m
C357 15 watts inc. five 7 x 4in. speakers £7.19.11.
Type C488, 30 watts. Fltbed four 8in. high flux 8 watt speakers.
Overall size approx. 42 x 10 x 5in. Or deposit 65/- 16 Gns.
and 9 mthly pmts 34/9 (’I‘ot.al£18 17.9) Carr. 10/-.
24 Gns.

Type C4128, 50 watts. Fitted four12in. 11,000 line 15 watt
speakers. Overall size 56 x 14 x 9in. approx. Carr.
Or Deposit £4.13.6 and 9 monthly payments of 52/6 (’I‘obal £28.5.0).
30 WATT HI-FI AMPLIFIER
for Guitar, Yocal or Instrumental Group
A 2or 4 input. 2 vol. control Hi-Fi unit with Sep-
arate Bass and Treble controls. Current valves. Peak

outputrating. Strong Rexine covered cabinet with hand-
les Attractive black/gold perspex facia. Neon indicator,

-250v. A.C. mains. For 3 or 15 ohm speakers. Send
S. A E. for leaflet. Deposit 3 gns. an 18 G Carr.
9 mthly payments of 39/8 (Total £21). 12/6

12in. HIGH QUALITY LOUDSPEAKERS :

}g&g(.?tkltl)r Aflrormosla vene(’rcdwC t}."m L
000 lin: 000
5 e £5 15 0 aorlgohms Carﬂﬁg £8 19 9

3or l50hms. Carr7/6

Limited number of heavy duty
LOUDSPEAKERS units at well below list prices.
Brand new. guaranteed. Terms avatlable over £8. Carr. 10/- extra.
lzln. 30 watt

L

1%in. 30 ‘Ya"' 6-8 ohms srolimelintaiunce 15in. 40 watt 15 ohms
Sormally,  £6.19.9 | Normally'f§ 19,9 Extahestv]( Gps.
FANE ARMSTRONG UNITS
. f CLEARANCE
POP’' 1 00 Our Price £25

Stereo Amplifier 222
AM/FM Tuner-Amp 227TM Our Price £35
POWER PACK KIT Consisting of Mains

transformer, Metal Rectifier, Electrolytics,
smoothmg choke chassis and circuit.

&/ LOUDSPEAKER
18” 100 Watt

Fantastic power

handling. Guar- 250v, . mains. Output 250v 24/11
anteed 2 Vvears. 19 Gns 60mA63v 2a. Supplied with ¢
POST FREE in lieu of chassis 28/11. Or absembled 39/11.

CLEARANCE LINES

HIGH QUALITY 8" x 3" LOUDSPEAKERS 1°0%Gauss 11 /9
14 WATT HI-FI AMPLIFIERS ILshsensicivity. Ty separ-

controls for mixing purposes. Separate Bass and Treble Controls Valves
ECC83, ECL86, ECLS86, EZ80. Output for 15 chm Loudspeaker. 200-250v 50 c.p.s.
A.C. mains operation. Size approx. 8 x 8 x 6in. Factory £6_1 9_1 1 Carr.
built and fully guaranteed. Limited number to clear at 10/-
EXTENSION ‘SPEAKERS 29/9 EMI PLAYER TURNTABLES

Cabinet size 12 x 8 x 5in. with P.U. 4 speed. Turnover cart-
attractive grey lizard skin finish. ridge. Limited number.

FILAMENT or TRANSISTOR POWER PACK Types
4-3v. 1'6a. 7/8; 6-3v. 2a. 8/0; 4-3v. Ja. 10/0; 6:3v.
ia. 21/:4 S v, Tu. 8195 12 1-5a.21/8;
0-9-18v. F1n. 17/9; 0-12-

R.S.C. BATTERV/MAINS
CONVERSION UNITS

d. oF 24v,
. 29/8.

-4

Type BMI | CHARGER TRANSFORMERS 0-9-10v. 1ja. 14/11;
AR oaidry | 2ia. T7/6: . 1911 an. 2810 va. 21/0: wa. 3319,

| minator. | AUTO (Step UP/ster DOWN) TRANSFORMERS
Slze 5ix4ix 0-110/120v. 200-230-250v.. ... .30-80 watts 15/9
n.approx. 150 watts, 29/11: 250 watts 49/9; 500 watts 99/9

OUTPUT TRANSFORMERS

Standard Pentode 5,000Q or7,0000 to30Q | 8/9
Push-Pull 8 watts EL84 to 30 or 150 . 12/9
Push-Pull 10 wattx 6V ECLK6 to 3, 5, SOrIJH 22/9
Push-Pull EL84 to 3 or 150 10-12 watts ... 21/9

Completely replaces bat-
teries supplying 1-5v. and
90v. where A.C. mains 200/
S0c/s_is_ available.
Complete kit with diagram

49/11 or assembled 58/11. Push-Pull l;ltlrsu Linear for Mu)llanl 510I ell: 38/9
Push-Pull 1518 watts, xectlonally wound 614,
SELENIUM F.W. KT66, ete., for 3or 150 . 5/9
RECTIFIERS {Bridged) Push-Pull 20 watt high quality sectionally
ALLGI2v. D.C. output. Max. wonnd EL34, 6L, KT66 ete. to Sor 150 .. 50/9

3/11. SMOOTHING CHOKES
130mA, 7-10H. 2500 12/9; 100mA, 10H, 2000 10/9;

6a.
ROomA, 10H, 3500 8/9; 60mA. 1011. 4000 4/11.

put la.
2a 6/11 Ga 919 4a.12/9.
15/9-

built 12 Gns.) Twin handled metal cover 27/86, TERMS ON ASSEMBLED
UNITS. Debosit 87/6 and 9 monthly payments of 8%/~ (Total £14.5.6), | Fitted high flux 6iin. Sw. 3ohm } = svoreo 09/9
RSC AIIT TRANSIS- E—— e —
TORISED VERSION of
abovecompleteklts((‘ I;‘ Rsc MAINS THANSFORMERS PHONE AM PLIFIEHS Speak and listen with both hands 59/9
— éA;TSn;b:‘e:GIE:; T,nu FULLY GPUIARANTEE%o_égngea? dlsn a s, free. Standard dry battery operated. Attractive black moulded case.
o155 nated. rimaries v 0c/s. nreened
50 WATT AMPLIFIER MIDGET CLAMPED TYPE 23 - 2i - 2in. 1 WATT TRANSISTOR AMPLIFIERS for 3-5 ohm 37/9
An exception- 250v., B0mA, 6-3v.2a. ... 15/11 MW@M.
ally powertul 250-0-250v. . 50mA ﬁ J\ i bl U T 16/11
mﬁh quality gg)l.ﬂu%mz‘%uang gﬂ?,m'“ MOUN“"“ 19 PRINTED CIRCUIT KITS for making printed circuits. 12/9
:;I;:EE: ':;f’“’df ;gg g ;33:, foﬁ:“‘: ? gv 35 3‘2'.{ ot 5358 Complete with 72square ins. laminated board and necessary fluids.
rhythm, . A0 .6-3v. 4a.,0-5-
gultar, voral- 30(;:0-300:'-. l:«i:nlm. «-aﬁhi‘... o J.B. VHF/FM DIAL & DRIVE ASSEVIBLIES 9/9
ists, b or Mullanl 510 Amnplifier . . 4 g - - - -
- ::l%%u‘;:m ggg’g""’gﬁ‘“ﬂﬁg":’ ?‘}gl:'_ :""0 2;% Complete with escutcheon. Size 7" 24]”. Escutcheon 71~ 21". ONLY
k ting. 350-0-350v. mA, §-3v. 4a., 0-
* Two extra a}.nes,vy r?i::g/ 425-0-425v. 200mA, 6-3v. 4a., 68/9 TAPE RECORD/PLAYBACK AMPLIFIERS 4wattsoutput. Magic
12in. Loudspeakers. 425-0-425v. 200mA . 6-3v.4a..6 75/~ | Eye Recording level indicator. For 3 ohm L/S. All nomml £7 19 11
* Fo\‘/"l kacm%ut? ai_nd 450-0-450v. 250mA, 6-3v. 48, c.t., 5v. 87/8 | facilities. Less Facla plate. For 200/250 A.C. mains. Carr 8/6
two Volume Controls for TOP smum:n DROP-THROUGH TYPE e e o
simultaneous use of up to 00 7omA, v 0549y 2 21/a |HEAVY DUTY 15in. 40 WATT LOUDSPEAKERS , VLY
asnd Tr%%%;ion:%?lsé; i :38,".:: B3 gha . %’g in substantial Rexine/Vynair covered cabinet. Carr. 15/- 1 4 Gns.
. - 4 ] o H
52 Gns. Gopiione | Sadien: foomi s 3715 { MINI-8 HI-FI LOUDSPEAKER UNITS
and 9 monthly payments of | 300.0-300v. 1004, 8- 37/8 | Teak veneered cabinet. size 93 x 64 x 7iin. Peak power
£5.11.9. (Total 57. gns.). 300-0-300v. 130m4, 6-3v. da. handling 8 watts 3 ohms or 15 ohms. Clearance Price
Send S.A.E. for leaflet. Buitable for Mullard 510 Amp]lﬁer ;4;3
350-0-350v. 100nA, 6-3v. 4a., 3a 7
35040-30v. l&g::A 6 i‘\: 4: 0-5-6-3v.3a.. . 45/11 JASON VHF/FM TUNER DESIGNS

Al parts FuTt 5 Gns. Fur2 £6.19.11 smv2 94 Gns. Flgasestate

STEREO TEN HIGH QUALITY AMPLIFIER

5 watts high quality outgut on each channe).
Sensitivity 50 millivolts. ult.able all crysts,l or
ceramic stereo cartri
Treble Controls. Valves
For 2-3 ohm speakers.
Assembled with 12
months' suar&ntee
Carr. 11/8

nged
CCES (2) EL84 (2) EZBI

£11.19.6

RSC 6/12V CAR BA'ITERY CHARGERS

Complete Kit of parts incl. Ammeter and Circuit.

heavy with variable charge rate

6 amp duty selector 69/9

All types 200-250v. A.C. mains. Ready built 10/- extra.
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SENSATIONAL R.S.C.

“PACKAGE 3” 30 WATT SYSTEM

% Goldring Transcription Turntable on Plinth

% Shure Magnetic Piok-up Cartridg:

% Super 30 Amrlifier in cabinet 85 Gns
Pair of Stanton Londspeaker Units X

pecial inclusive price. Fu]ly wired plus small
units ready to ‘‘plug-in". T, 25/-. T. surcharge
TERMS AVAILABLE ALL PACKAGE OFFERS

AUDIOTRINE HIGH FIDELITY

LOUDSPEAKERS Heavy
construction. Latest high efficiency
ceramic magnets. Treated Cone sur-
round glving low fundamental reso-
nance,. ‘D" indicates Tweeter Cone
providing extended frequency range
40-15,000 ©.p.s. Impedance 3 or 15
ohms, Please state choice. Excep-
tional performance at low cost.
Prices include carriage. HF100D 10° 15W£5.15.0
HF540L 5° 10W §57/9 HFI20 12° 15W 69[9

y’

7

HFS0ID 8° 8W 57/9 HF120D 12° 15W  79/9
HFSIID 8" 0\’V 4 gns. HFI126 12* 15W _ 89/9
HF 102D 16” 59/9 HFI26D 12 15W 5 gns.

HIGH FL ELI LOUDSPEAKER UNITS
Cabinets latest style Satin Teak or Afrormosia ve-
neer. Acoustically lined or filled woollen damping.
Ported where appropriate. Credit tms avallable.

DRSET gis¢ 16 x 11 x 9in. Range 45-
16,000 c.p.s. Rating 8-10 watts. Fitted
High flux 8in. Dual Cone £8. 19
speaker. Imp. 3 or 15 ohms. i
arr.

Inc.
STANTON IS size 18x11x10in. Rating
10 watts. Incorporating Fane 803b
speaker with roll rubber cone surround
and 15,000 line magnet. High flux tweet-
er. Handsome Scandlnnv-jm design
cabinet. Range

30-20,000 c.p
pedance 3 or 15 chms. Gives smooth 16 Gns.
realistic sound output.

Ine. carr.

GLOUCESTER 5,56 25 x 16 x 10in. 12in. High flux
12,000 ine speaker. Cross-over unit and Tweeter
Rating 10 watts. Frequency range 12 4 ns
40-20.000_c.p.s. Impedance 16 ohms, 2 N
E2 EQUIPMENT CABINET 2
Size 17" wide 141" deep 111* high. NG
Cut for TA12, Super 15, Super 30
and other amplifiers. ‘Hinged'
perspex cover. Satin Teak or
Afrormosia veneer 8 GIIS
ﬁnlsh Price inc. carr.

Iéw'rogT BOLAg}DG dcut; for S Al o
arrar s an
marnyoth;"rgn?ts Price 12/9 ‘ INTEREST CHA

R S.C. TAb G Watt HIGH FIDELITY SOLID

# STATE AMPLIFIER
ih—'_-_.—_—— x %00-250\1 AC mr?lns operatae(g
requency 6Sponse
O, 120000 cps —2dB, Harmonic

£ Dlstortlon 0- 8% at 1,000 c.p.s.
(——— Separate Bass and Treble
‘1ift’ and ‘cut’ controls. 3 input sockets for Mike,
Gram, Radio or Tape. Input selector switch. Output
for 3-16 ohm speakers. Max. sensitivity 5mV. Fully
enclosed enamelled case. 9% x 2% x 5iin. Attractive
brushed silver finish facia ﬂate 10} x 34n. and
ts with full

\DN

(3
matc ng knobs. Complete kit of par
wiring diagrams and instructions. Carr. 7/6
Or factory bullt with 12 months [ Gns

guarantee. 8 Gns.

¥u ANS RISED 200/250v. A.C. Malns
OUTPUT ]ll) W A‘ITS R.M.S. cont. 1nto 15 ohms.
WATTS R.M.S. cont. into 34 ohms,
™ \NGISTORS 9 current types of high quality by
leading manufacturers.
5 P()SITION INPUT SELECTOR SWITC!
EQUALISA’

H
TION to Standard R.ILA.A. and C.C.LR.

Characteristics for Gram and Tape Heads.
ULL TAPE MONIT

RIVG F ACILlTIES
SENSITIVITIES : P.U mV. Crystal

Ceramic P.U. 400 mV, Mlcrophoné 4 5 m‘y Tape Head

2-6 mV. Radio/Aux or Ceramic P.U. 1
FREQUENCY RESPONSE: +2dB 20»20.000 C.D.s.

HIGH FIDELITY STEREO PACKAGE OFFERS

Matched for optimum performance. Send for
coloured brochure showing other money saving

Illustrated wlnh TFMI Mk II Tuner fitted

“PACKAGE 2” 30 WATT SYSTEM
% Garrard SP25 Mk II Turntable on Plinth
% Goldring CS90 Ceramic P.U. Cartridge

+* Super 30 Amp. in cabinet. Carr
% Pair Stanton Speaker Units 75 GIIS.
Special inclusive price. Fully" Plus sma]l

wired units ready to ‘‘plug-in’* P.T. surcharge

“PACKAGE 1” I3 WATT SYSTEM
+ Garrard SP25 Mk II 4 sp player unit on plinth
* Goldring CS90 Ceramic P.U. Cartridge
* TAl2 Amplifier in cabinet

(with hea
Goldring

15/-.
surcharge.

RP3

Cartridge.

As above but with
Goldring Lenco GL&8
Transcription unit and CSS0
Supplied with
Perspex Cover. Carr.

£28 Ino. P.T. surcharge

EXTREMELY ATTRACTIVE AND VERSATILE PLINTHS § % Pair of Dorset Loudspeaker 491 Gns
finished in Teak or Afrormosia veneer. Tinted Units Specialinclusive price. 2 .
Perspex ‘“‘hinged" cover with satin chrome handle. Plus sEgu I-:ig‘ 8 %lé%ge

p and9mo y
RECORD PLAYING UNITS| AGENT ts £5.4.0. (Total
Money saving units. Ready to FPROUNIR 556 16 0.) Perspex cover
R plug into Amplifier or See ot.her page | 3gns. extra.

Tape Recorder. Con-
sisting of Garrard SP25 Mk IT
turntable) fitted
S80 high compli-
ance ceramic Stereo/Mono
cartridge with diamond sty-
lus. Mounted on Plinth. Inc.
Perspex cov:x;] Carr ZZGns
Plus

21/-.

clear Perspex co-
ver as ill. Inc. Carr.

at 3 Gns. L

repaired by makers.

RS.C. PLINTHS
Record
Playing
| units.

3000, ATS, AT60, SP25 or Gold—
ring GL68. Available with

6 Gns.
Perspex coversold separately

imited number of
covers slightly damaged bl/x‘;;

RGES REFUNDED on creait

Sales settled in 3 months.

FULLY OR.ISED SOLID
HIGH FIDELITY OUTPUT OF 63 WATTS PER
Designed for optimum performance
with any crystal or ceramic Gram
A cmrldge. Radio tuner. Tape re-
ke' ete. 3 separate

Speaker Output 3-15 ohms
200-250v  A.C. mains % FreQuency i b —
Response 30-20,000 ¢.p.s. —2dB 4)( Harmonie Distortion 0-:3% at 1000
um and Noise —70dB Sensltxvxtles (1) 300mV (2) 50mV (3)
IOOmV (4) 2mV Output rating I.H.F.M. % Handsome brushed silver
finish Faciaand Knobs. Complete kit of parts with full 1 Carr.
wiring diagrams & instructions. Factory built with 12 12
mth gntee 16 GNS or Deposit £4.16.0 and 9 mthl GNS
pymts 31/6 (Total £18.19.6). Or in Teak or Afrormosla veneer
housi 9 Gns. Dep. £4.19.0 and 9 mthly pymts 39/-. (Total £22.10.0.)

AUDIOTRINE Hi-FI SPEAKER SYSTEMS
Consisting of matched12in. 12.000 line 10 watt 15 ohm

high quality speaker, cross-over unit and tweeter.
Smooth response and extended frequency range en-

sure surbrisingly realistie reproduction. G ns
Or Senlor 15 watt inc. HF 126 -
15,000 line Speaker 6 Gns. Carr. 6/6 Carr. 5/9

HI- FI SPEAKER ENCLOSURES Teak or Afrormo-
sia veneer ﬁnish Moadern design. Acoustically lined and
ported, Inc.
JES Size 18 x 11 ‘x_9in, Pressurised. Gives 4 Gns.
pleasing results with any 8in. Hi-Fi ’speaker.
SES8 For optimum performance with any 8in. § Gps,
Hi-Fi speaker 8ize 22 x 15 x 9in.

utstanding results Sl?;lfz‘l For exclnt prfmnce with 12in }n—

SE10 For
with 101; Hl-Fl pKT pkrand Tweeter.
Slzez4xn15x101ns £6.10.0 5 P80y i, 6 Gns.

R.S.C.
Total cost of parts
with detailed wiring
diagrams & instruc-

tions.
Inc.
nes| 14 6os.
Or factory bullt

16i gns. Or in Teak
finished cabinet a.s

and 9 mont%ly pay-
ments £2. Tor.a.l £23.

WITH UNITS COSTING
CONSIDERARBLY MORE

or

TREBLECONTROL: +15dBt0o—14dBat10Kc/s. NEG FEEDBACK:52dB.

BASS CONTROL: +17dB to —15dB at 50 cls HUM LEVEL

HARMONIC DISTORTION at 10 Watts 1

Complete Kit of parts with rull constructional deéails and

point to point wiring dlagram

—1715dB.

"2 Gns.

Supplied factory built 154 Gns Carr. 12/6. Terms: Deposlc 4 Gns. and 9
monthly payments 31/1 (T%Eal £18.3.9). Or in Teak or Afrormosia veneer

housing as {llustrated. 1

ALL COMPONENTS ETC. ARE OF A HIGEl:lR

SUPPLIED BY LEADING MANUFACTUR!

STAND ARD AND

BRADFORD 10 north parade. (Half-day wWed.) Tel.

BRISTOL s Lower Castle St. (Half-day Wed.) Tel. 22904
BlR M | N G HA M 30/31 Gt. Western Arcade 0pp. Snow HIll

Station 021-236-1279 (Hall-day Wed.)
DERBY 26 0smaston Rd. The Spot (Halt-day Wed.) Tel. 41361

DARLINGTON 18 priestaate (Halt-day Wed.) Tet. 68043

EDINBURGH 133 Leith St. (Halt-day Wed.) Tel. Wavertey 5766

325 Argyle St, (Hall-day Tues.) Tel. CiTy 4158
403 Sauchlehall St. (Opp. Locarno) (Hall-day

GLASGOW
HULL

Tues.) Tel. 332-1572

91 Paragon Street. (Half-day Thursday) Tel. 20505

25349

TFM1

for staundard 80 ohm co-axial input. Visually matching our Super 15 and
30 amplifiers and of the same high standard of performance and reliability.
The pre-wired tunmg head facilitates speed and simplicity of construction.
Printed circultry.

quality product at considembly less than the cost of comparable units.
20 #ns. Inc. carr. Assembled 22} £ns. inc. carr,

Stereo verslon. all

etc.. except for Ganging and Balance Control. apply also to Super 15.
THESE UNITS LY SUITABLE FOR USE W
ANY MAKE OF PICK-UP OR MIC
Magnetie,
SUPER SOUND OUTPUT QU

diagrams and detalled instructions.

grmt;laggcéry built 28 Gns. or deposit£7.5.0 a{ld 9 month]y payments 56/3.
ot

£7.3.6 and 9 monthly paymts 64/- (Total £35.189. 6) _Send S.A.E. for leaﬂet

HI-FI CENTRES LTD.

MAIL ORDERS TO:
Menconner Lane, Bramliey,
Leeds 13. No C.0.D.
£1. Terms C.W.O. or C.0.D.
Postage 4/6 extra under £2.
5/3 extra under
suppiled. S.A.E. withenquirles
please. Hi-FI Catalogue 4/6.

i

I USING RY

| EQUIPMENT. All required parts. point to point ® wiring
i

under

£5. Trade

SOLID STATE VHF/FM RADIO TUNER

+ High-sensitivity ¥ 200-250v. A.C. Mains opera-
<1 tlon. % Sharp A.M. Rejection. % Drift-free recep-
tion. % Output ample for any amplifier (approx.
500 m.v.). % Simple alignment instructions. % Out-
put available for feeding tuning meter. % Output
for feeding Stereo Multiplexer. % Tuner head
uging silicon Planar Transistors. & Designed

y high grade transistors and components used. A

A DUAL CHANNEL VERSION OF THE SUPER 15.
Employing Twin Printed Circults. High quality
Ga;‘gﬁ“ Pots. Mawhed Components. CROSS TALK

—5! £ 1,000 .
CONTROL: 5 positlon Infut Selector, Bass Control. Treble
Control. Volume Control. Balance Control. Stereo/Mono

8witch. Ta Monitor Mains Switch. INPUT
SOCKETS (Matched Pairs) (1) Magnetic P,U. (2) Ceramic or
Crystal P.U. (3) Radio/Aux. Tape Head/Microphone.

Operation of the Input Selector Switch assures afpropriat.e
equalisation, Rigid 18 s.w.2. Chassis. Size abprox. 12in. wide,
3in. high and 8in. deep. Neon Panel indicator. Attractive Fa-
cla Plate and Spun Silver Matching Knobs. Above facllities,

Moving Cotil. Ribben).
ALITY CAN
FIRST RATE ANCILLA

OPHONF (Cryst«'\l. Ceramic,
CURRENTLY AVAILABLE
BE OBTAINED BY

21 Gns.

18.3). Or in veneered housing 3 . Carr. 15/- or Deposit

32 High Street. (Halt-day Thurs.) Tel. s6420 LEICESTER
5-7 County(Mecca)Arcade, Erlogate (Half-dayW ed) Tel 28252 LEE Ds

73 Dale St. (Hali-day Wed.) Tel. central 3573 LIVERPOOL
238 EdgwareRoad, W2 (Hal{-day Thurs.) Tel. PAD 1629 LO N D o N
96 High Holborn, WCI. Tel. HOL 8874 (Hall-day Sat.)

60A Oldham Street (Half-day Wed.) MANCHESTER

Tel. CENtral 2778

106 Newport Rd (Half-day Wed) Tel.4700s MIIDDLESBROUGH
41 Blachett Street (Opp. Fenwlichs Store) N EWCASTLE UPON
TYNE

(Halt-day Wed.) Tel. 21469
SHEFFIELD

13 Exchange Street (Castie Market Bldgs.)
(Half-day Thursday) Tel. 20716

102

Open all day Sats. except High Holborn
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Bargain—Car Radios. Our Price 9 gns. Nega-
tive or positive earth (switched) fuily transistor-
ised (12v) medium and long waves. Speaker and
fitting kit supplied at no extra cost. P/P 5/-.

DULCI HI-FI UNITS

The Dulci range of tuners and amplifiers offer
exceptional quallty at a sensible price.
Amplifiers:207and207M. Tuners: FMT7and FMT7s.
SEND NOW FOR FULL DETAILS

Sonotone 9TA and 9TA/HC. Diamond Cart-
ridge brand new, boxed in manufacturers’
carton 49/6 + 2/6 p/p. Acos GP 91-1 and GP
91-3 stereo compatible cartndges, new in
sealed manufacturers’ cartons 22/6 + 2/6 p/p.

TRIO Stereo Moving Magnet Cartridge
Model AD76K. Diamond Stereo LP Stylus.
Frequency response 20-20,000 ¢/s output.
7mv tracking pressure 2 grammes + 0.5
grm. Fully guaranteed. Price 85/- p/p free.

BASF TAPE 25% ofF

@Bargain—Changer decks at lowest prices ever

OUR SPECIAL PRICE
PLUS P.& P.6/6

97/6

All enclosures are in oiled teak, fully built.
Please add 8/- p. & p. on each enclosure

@Bargain—Speakers,Hi-Fi—The Baker
Selhurst Stalwart. 12in. round, 15 watt rating,
12,000 lines gauss, 15 ohms, response 45-13,000c/s.
Bass resonance 40-50¢/s, solid aluminium chassis.

® Bargain — Speakers, Hi-Fi — The
Baker Sethurst Guitar Group 25, 12in. round, 25
wattrating, 12,000 gauss, 15 ohms, response 30-10,000

=l & 6 =8

The greatest HI-Fl Budget system to-day-—
can’'t be beaten—price or quality anywhere
—Ilook at these great features—then compare.

GARRARD Teleton F2000 tuner amp. AM-
Beautiful teak 1025 £8.0.0. i i
5% 600 14/~ 900ft. 19/~ 1200t 30/ | piinth and perspex 2025 sl T 1t TalUElE 42 0ot
53/ 900ft 19/  1200ft 24/ 1800ft, 39/ | covertosult AT60 Mk. Il £1219.6. A.F.C.—2 x 5w channels R.M.S.
2 : ' : these units SP25 Mk. Il £12.0.0.| Bass Volume Treble Balancecon- £ s. d
77 1200ft. 24/- 1800fr. 35/-  2400ft. 57/- 5Gns. P. & P. Free gf_": n‘(‘:"dis:;“ ol trols, a truly outstanding unit 43 1 0
P. & P. 2/ per reel.—over £5 FREE Add 10/- p/p for each Garrard unit|Garrard SP 25 Mk i Transcrip-
_ tion deck 15 11 11
HI-FI SPEAKER K12TC—12in. 12 watt SPEAKER ENCLOSURES Teleton SA 1003 matching
Type: INFINITE BAFFLE speaker enclosures 9 5 0
Rieslagkexcentingaliyiemooibiandifexiendedires, Model 8: 8" plus 3” tweeter [Sonotone 9 TA Diamond Cart-
ponse, with very low level of distortion from the Model 138: 13” x 87 EMI .
specialiy designed twin diaphragms. oce BlS 19.6 rld_ge 4 2 0
Frequency Response: 30-16,000Hz. BothEaAl I Cleach Plinth and Perspex cover 7 00
Model 1012: 107 or 127 plus 4" tweeter —_——
impedance: 15-160Hm. £7.19.6 £78 19 11

Exclusively offered by WALDON at the

remarkably low price of 63 gns.
E.M.I. HI-Fl SPEAKERS

SET 450: 13 x 8 wlith two bullt-in tweeters and cross-over

unit. Our Price 69/6. 3 or 15 ohm, 10w, 40-13,000 Hz.

SET 850: 6{” bass plus 3}" tweeter and cross-over unit.

8 ohm, 10w, 65-20,000 Hz. 79/6.

c/s, solid aluminium chassis, heavy duty cone.
Our price £5.9.6. . SET 250: 5” heavy duty bass plus 3” tweeter and cross-over
unit. 8 ohm, 6w, 80-20.000 Hz. 65/-.

Add 5/6 p/p for each speaker set

WALDON ELECTRONICS Atlas House, Chorley Old Rd., Bolton. Bolton 45628.

Qur price £5.9.6.

p/p 6/6 p/p 6/6

MARTIN IS HIGH-FIDELITY

The first and still the most
satistactory unit assembly system

For many years now Martln Electronics have
been producing highly efficient and dependable
prefabricated module-type unlts for simple
assembly into reasonably priced hlgh fidelity
systems. Many purchased at the time of the intro-
duction of the Martin Audiokit system are in
regular use to thls day, completely justifying our
claims for years of trouble-free service. No system
gives you wider flexibliity in the choice of units
avallable than Martin and ali equipment conforms
precisely to stated specification. When new units

are introduced. they are designed for adding to
those produced so far, making it easy and eco-
nomical to extend and improve your existing
Martin Audiokit set-up. Anyone can assemble
Martin equipment with ease and the fore-
knowledge that when finished, he will be in
possession of a true hi-fi assembly of the very best
kind whlch looks and sounds completely pro-
tessional in every way—and MARTIN AUDIOKITS
remain as ever, the units that have true add-on
ability.

STEREO CONTROL
ASSEMBLY

AMPLIFIER SYSTEMS e TUNERS # RECORDERS

UNITS INCLUDE:
5-stage input selector

MARTIN HIGH-FIDELITY AUDIOKITS
cover the widest possible range of require-
ments. They are available for Mono, and can
be doubled up for conversion to stereo, or as
complete stereo units. 3 ohm and 15 ohm
systems. Special pre-amp for low output
pick-ups—escutcheon panels to suit the
arrangement you choose. Tuner is styled to
match.

Start by sending for leaflets at once

MARTIN ELECTRONICS LTD.

MARTIN ELECTRONICS
154 High Street, Brentford, Middlesex

Please send Audiokit Hi-Fi/F.M. Tuner/Record-
akits Leaflets. (Strike out items not wanted)

Pre-amp tone controls
10 watt amp. (3 ohms)
10 watt amp. (15 ohms})
Mains power supply
F.M. Tuner
Trade enquiries invited

154/5 HIGH STREET. BRENTFORD
MIDDLESEX.  /Sleworth 7161/2

Name

Address

PWA
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EXCLUSIVE PURCHASE !

PORTABLE Zmgy

S Z,
1277, oot S
AMPLIFIER R e
I
UNIT g
ot

_— L r g e
— s

BY WELL- E
EKNDWN BRITISH
MAKER e,
X L /)
A haxury unit at K/
8 bargain price. Only 35/-. I'. & P. 4/8. i
Deaigned as a Telephone Amplifier but can be used In
many different ways—u booster amplifier for transistor
radion, & baby ilarm, Intercom, puging system etc., cte.
High gain four transistor amplitier unit housed In attrac-
tive leathercloth covered wooden cibinet with upward
facing 3in. bigh Aux P.M.,speaker covered by neat plastlc
gritie. Fitted 3-5mm juck socket and volume/onjoff
control. Bize 7 x 47 x 3iIn. high. Operates on standard
PPd ur VTS battery. pplied ¥ with t h
pick-up induction coil Atted suction pad, lead and 3-5mm

jack plug.
OUR BPECIAL PRICE ... 3D/- P.sp. 4s.

Or ax abave with 3-5miu plug and DLRS unit for use ax
sennltive microphone for baby ularins, conununication
nystems etc. Will operate over distances of up to 200t. or
mare when connected with twin flex or bell wire

price 80/- r.sp aps

(Batteries and flex not included.)

BRAND NEW 3 OHM LOUDSPEAKERS
5in.14/-;64in.18/6; 8in.27/-; 7 x 4in.18/6; 10 x 6in. 27/8.
E.M.I. 8 x 5in. with high flux magnet 21/-. E.M.1. 13} x
Am. with bigh flux ceramie magnet 42/~ (15 ohm 45/-).
E.M.1. 13 x 8ln. with two inbuilt tweeters and crossover
nstwork.3 or 15 ohme 4 gus. P. & P. 8in. 2/-. 6} & 8in. 2/6,
10 & 12in. 3/6 per speaker.

BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms.
Current prodiiction by well-known British maker. Now
with Hiftux ceramic ferrobar magnet assembly £5.10.0.
P. & P. 5/-. Guitar modeln: 25w. £6.0.0 35w. £8.0.0.
E.M.I 3}in. HEAVY DUTY TWEETERS. Powerful cera-
mic magnet. Available in 3 or 8 ohmxs 15/- each; 15 ohins
1B/6 each. P. & P. 2/8,
12in. “RA" TWIN CONE LOUDSPEAKER. 10 watts peak
handling. 3 or 15 ohw, 35/-. P. & P. 3/8.

OHM S8PEAKERS
3}in.12/8; 7 x 4ln.21/-. P. & I, 2/- perspeaker.

VYNAIR AND REXINE SPEAKERS AND CABINET
TABRICS app. 54in. wide. Usually 35/- yd.,our price 13/6
¥d. length. P. & P. 2/6 (miu. 1 yd.).8.A.E. for samples.

LATEST COLLARO MAGNAVOX 363 STEREO TAPE
DECK. Three speeds 4 track, takes up to 7in. spools.
216.10.0. Carr. 10/-.

QUALITY PORTABLE TAPE RECORDER CASE.
Brand new. Beautifully made. Only 48/6. P. & P. 8/8.
Dusal Purpose Bulk Tape Eraser and Tape Head Demagnet-
iser 85/-. P. & P. 3/-.

ACOS CRYSTAL MIKES. High imp. for desk or hand
nse. High sensitivity. 18/6. P. & P. 1/6.

ACOS HIGH IMPEDANCE CRYSTAL STICK MIKES.
OUR PRICE 21/-. P. & P. 1/6.

NEW 8.T.C. TYPE 25 MINIATURE RELAYS—
12 wvolt. 4 s/p, c/o contacts. 1 amp rating, Coil
resistance 185 ohum. Size approx. $x 1} x1yin. high.
10/- emach. P. & I'. 1/6.

Also somie similar to above but coil resistance 5,800
ohtns 48 volt operation. 8f- each. P. & P. 1/6.

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral slow motion. 8uitable for nominal 470 ke/s
1.F. 8ize approx. 2x 1x 1}in. Only 8/6. . & P. 2/6.

TRANSFORMER BARGAINS

MAINS TRANSFORMER. Primary 200-240V  two
separate § wave secondaries giving approx. 18V at
1 amp and 20V at 1-2 amp; secs. can be connected in
series for 36V at 1-5 amp. lder) for transistor power

) rop . Stack size 2} X 3§ x
iin.15/-. P. & P. 6/-.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240v. 8cc. 9-0-9 at 600 wA. 11/-. P. & P. 2/6.
Pri.200/240v. 8ec. 12-0-12 at | amp. 14/8. P. & P, 2/6.
Pri. 200/240v. Bec. 10-0-10 at 2 awp. 27/6. P. & P. 3/6.
MATCHED PAIR OF 2§ WATT TRANSISTOR DRIVER
AND OUTPUT TRANSFORMERS. 8tack size 1} x1{x
{in. Output trans. tapped for 3 ohm and 15 ohm output.
104- pair plus 2/-. P. & P.

7-10 watt OUTPUT TRANSFORMERS to match pair of
ECL86's in push-pull to 3 ohm output. ONLY 11/-.
P. & P. 2/6.

BRAND NEW MAINS TRANSFORMERS for Bridge
Reotifler. Pri. 240v. AC. 8ec. 240v. at 50mA and 6-3v. at
1-5 amp. SBtack size 23 X1 x24in. 10/8. P. & P 3/6.
(8pecial quotations for quantities).

HIGH GRADE COPPER LAMINATE BOARDS
8x6x1/4in. FIVE for 10/- P. & P. 2/-.

TRANSISTOR STEREQ 8 -+ 8 MK Il

Now using Silicon Transistors in first five stages on cach
channe) resulting in even lower noise level with improved
senaitivity. A really first-class Hi-Fi Btereo Amplifier Kit.
Uses 14 transistors giving 8 watta push pull output per
channel (16W. wono). Integrated pre-amp. with Bass,
Treble and Volume controls. Buitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 15 ohms. Compact design, all parts
supplied including drilled metal work. Cir-Kit board,

attractive front panel, knobs, wire, solder, nuts. boits—
no extras to buy. S8imple step by step instructions enable
any constructor to build un amplifier to Le proud of,
Brief specification: Frey. response & 3dB. 20-20.000 c/s.
Bass hoost approx. to +12dB. Treble cut approx. to
—16dB. Negative feedback 184B over main amp.
Power requirementa 23V at -6 amp.
PRICES: AMPLIFIER KIT £10.10.0; POWER IPACK
KIT £3.0.0; CABINET £3.0.0. All Post Free.
Cirenit diagram, construction details and parts list (free
with kit) 1/8. (8.4 .E.).
A SPECIAL PURCHASE!
f‘ % E.M.I 4-8PEED PLAYER
p—— \ Heavy 8]in. metal turntable.
/a \ \{ Low flutter performance 200/
Y1 250 v. shaded motor (90 v.
|| tap). Complete with latest
| type lightweight pick-up arm
A || and mono cartrldge with t/o
/_\ ) stylii for LP/78. LIMITED
'@\ { NUMBER ONLY 83/-. P. &
"/ i P.oss.
4-SPEED RECORD PLAYER BARGAINS
Msins models. All brand new in maker’s paoking-
E.M.I. MODEL 998 8ingle Player with unit
mounted pick-up arm and mono oartridge ..... .5.0
B.S.R. UA25 with latest mono compatibie oart.. . £8.18.8
All plus Carriage and Packing 8/8.
LATEST GARRARD MODELS. All types available 1000
8P25, 3000, AT80 eto. Send 8.A.E. Yor Iatest Bargrin Prices!
PLINTH UNITS cut out for Garrard Models 1000, 1025,
2000, 3000, AT60, 8P25. With rigid perspex cover.
OUR PRICE 5 gns. complete. P. & P. 8/6.
LATEST RONETTE T/0O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/8tereo/78. Only 32/6, P. & 1. 2/-.
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records on
mono equipment. Only 30/-. P. & P. 2/-.
SONOTONE STAHC compatible Stereo Cartridge with
diamond atylus 50/- P.& P. 2/-.
FEW ONLY! ACOS GP68/1. For EP and LP 10/-. P. & P.

QUALITY RECORD PLAYER AMPLIFIER MEI

A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELB4,
EZ80 valves. Separate Bass, Treble and Yolume controls.
Complete with output transformer matched far 3 ohm
speaker.Blze 7" w. x 3" d.x 6" h. Ready built and tested.
PRICE 75/-. P'. & P, 6/-.

ALSO AVAILABLE mounted on board with output
transformer snd speaker ready to fit into cabinet below.
PRICE 87/6. P. & P.7/6.

DELUXE QUALITY PORTABLE R/P CABINET MKII
Uncut motor board size 14§ X 12in. clearance 2in. below.
5}in. above. Will take above amplitier and any B.8.R. or
GARRARD autochanger or Single Player Unlt (except
ATS0 and 8P25). Size 18x15x8in. PRICE 79/6
P & P.9/5.

FM/AM TUNER HEAD
Beautifully designed and pre-
cision engineered by Dormer &
Wadsworth Ltd. Supplied
ready fitted with twin -0006
tuning condenser for AM con- e
nection. Prealigned FM sec- p
tion covers 86-102 Mc/s. L.F
output 10-7 Mc/s. Complete
with ECC#5 (6L12) valve and
full circuit diagram of tuner head. Another speeial bulk
purchase enables us to offer these at 27/8 each. P. & P. 3/-.
GORLER F.M. TUNER HEAD. 83-100 Mc/s. 10-7 Mc/s.
I.F. 15{- plus 2/6 . & P. (ECC85 valves, 8/8 extra)

3-VALVE AUDIO
AMPLIFIER MODEL HA34
D signed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready buiit on
plated heavy gauge metal
chaagsis, size 7§ w.x4" d.x
43* h. locorporates ECC83.
EL84, EZB0 valves. Heavy
duty, double wound mains
transformer and output trans-
former d for 3 ohm
speaker, separate Bass, Treble aud volume controls. Nega-
tive feedback jine. Qutput 4} watts. Front panel can be
detached and leads extended for remote mounting of
controls. Complete with knobs, valves, etc., wired and
tested for only £4.5.0. P. & P, 6/-.
HSL “FOUR" AMPLIFIER KIT. 8imllar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 78/8, P. & P. 6/-.
BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 15/-; V15/10p, 10/-; OC71 5/-; OC76 8/-;
AF117 7/6.
Set of Mullard 6 transistors OC4d4, 2—0C45, ACL28D,
matched pair AC128 25/-; Mullard LFH3 Audio Trun-
sistor Pack ACI28D and matched pair AC128 12/6;
ORP12 Cadmium Sulphide Cella 10/8. All poat free.

SPECIAL OFFER!

A great opport- oA
unity to purchase §
irat class o

L P

Completely
contained and can
be used for a variety
ol purposes, i.¢. Intercom,
Baby Alarm, Boouster unit for
transistor radios ete., also ideal for elassroom
unit ete. Works perfectly with our special offer ACOB
8tick Mierophone (21/-). Output 1000mW. Uses standard
9 volt battery. 8mart two tone carrying case size 12x 4
9In. Atted stundard Input jack wocket. volutue controls,
7 X 4in. speaker. Completely built and tested, brand new
with full maker's guarantee.
I 79 Post
n y free

STEREO AMPLIFIER

Incorporating 2 ECL86s and | EZ80, heavy duty, doubie
wound mains transformer. Output 4 watts per channel.
Full tone and volume contruls. Absolutely complete.
Output impedance 3 ohina.

ONLY

£5.9.6

P. & P.8/-.
Buper De-
luxe  ver-
slon  with
ECLS8G6
valves,
sep. bass,
treble and
balance con-
trols. Full feedback.
8gns. P. & P. §/-.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT

Type TAl

® Peak out-
put in exceas
of 1} watts.
® All stan-
dard  Britishg
componenta.

® Built on
printed circuit panet size 8 x 3in.
® Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 ohm and 15 ohm
speakera, @ Tramsistors (GET114 or 81 Mullard AC128D
and patched pair of ACI28 o/p). @ 8 volt operation.
@ Everything supplied, wire, battery clips, solder, etc.
® Comprehensive easy to follow instructions and clreuit
diagram 2/6 (Free with Kit}. All parts sold separately.
SPECIAL PRICE 45/-. P. & P. 3/-. Also ready bullt and
tested, 52/6. P. & P, 3

HARVERSON’S SUPER MOND
AMPLIFIER

A super quality gram amplitier using a double wound
mains transformer, EZ80 rectiier and ECLS2 triode
pentode valve as audio amplifier snd power output stage.
Impedance 3 ohms. Output approx. 3-5 watta. Volume
and tone controls. Chassin size only 77 wide x 3” deep X
6” high overall. AC mainx 200/240v. Supplied absolutely
Brand New completely wired and tested with valves and
good quality output transformer. LIMITED NUMBER

ONLY. 4 9/6 P.er. .

OUR ROCK BOTTOM
BARGALIN PRICE

10/14 WATT HI-FI
AMPLIFIER

A stylishly finished
monaural amplifier
with an output of

14 watts irom 2
EL84s in push-pull.
Buper reproductiou

of both music and
speech, with negli-
gible hum. Separate
inputa for mike and §=
gram allow records
and announcements | ¢
to follow each other.
Fully shrouded section

nd output transtornier to
match 3-13 (3 speaker and 2 independent voiume controls,
and separate bass and treble controis are provided giving
good liit and cut. Valve line-up 2ELB4s, ECC83, EF86 and
EZ80 rectifier. 8Bimple instruction booklet 2/8 (Free with
parta). All parts sold separately. ONLY £7.9.8. P. & P. 8/8.

Also available ready built and tested complete with std.
input sockets, £8.5.0. P. & P. 8/6.

Open all day Saturday
Early closing Wed. T p.m.

A few minutes from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

Tel.: 01-540 3985

Please write clearly

PLEASENOTE: P, & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P.CON OVERSEAS ORDERS
CHARGED EXTRA.
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Trainfortomorrow’'sworld

in Radio and Television
at The Pembridge College
of Electronics.

The next full time 16 month College Diploma
Course which gives athorough fundamental
training for radio and television engineers,
starts on 16th April 1969.

The Course includes theoretical and practical
instruction on Colour Television receivers and is
recognised by the Radio Trades Examination
Board for the Radio and Television Servicing
Certificate examinations. College Diplomas are
awarded to successfu! students.

The way to get ahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now with the world
famous Pembridge College. Minimum entrance
requirements: ‘O’ Level, Senior Cambridge or
equivalent in Mathematics and English.

. To: The Pembridge College of Electronics
B (Dept. PW8), 34a Hereford Road, London,W.2

Please send, without obligation, details of the
Full-time Course in Radio and Television.

NAME

896

SPEAKER SYSTEMS

THE CAXTON OOLUMN THE MILTON, A
This is a column cabinet. Hi-Fi Bookcase
8ize 22} x5 x 8jin.,fitted  Cabinet. Bize 9 x
with 3 speakers. This will 5 x 8in., with 5in.,
handle 10 watts and will speaker. Finished
improve the quality of in Teak cioth
any tape recorder, or with bold silk
record player. Finished front 30f., P. &
in wood grain cloth and P. 4/6.
sandstone Vynair. A real
bargain at 59/6, P. & P.
10/8.

THE IMP. Extension

{] Covered with attractive
’ walnut with fawn Vynair
front. Keyhole siot in

back. Oniy 25/6. P. & P. THE STEREOQ. A superior exten-
4/6

sion speaker cabinet fitted with
two 7 x 4in. speakers. 8ize 16 x
9 x 8jin. Finished in fawn
Vynair with natural/teak ends.
£3. P, & P. 5/-.

pe.
ker Cabinet. 8ize 7§ x 7§in.
fitted 7 x 4in. speaker,
Covered In attractive two
tone Vynair. Price 32/6.
P. & P. 46,

.
CLARENCE. Extension 8pea-
ker Cabinet fitted 8 x 5in.
speaker. (3 ohms imp.) and
volume control.8ize 104 x 8§ x
44in. Finished in black and
grey Vynair, 45f=. P. & P.
4/6.

THE SCOTT. Table top or wall
mounting 8peaker. Rize 164 x
10} x 5}in., wapered as iliustr-
ated, Fitted 13} x 8in, 8peaker
with volume control, Finished in teak
cloth and contrasting Vynair, (Please
;ﬁinte 3 or 15 ohm imp.) £4.5.0. P. & P.
6.

All oabinets are new and speakers
are mounted on jin. ohipboard
baffles. All speakers ex TV re-
eonditioned hi flux magnet. All
oarefully tested before despatoh.

The Tennyson, Wedge shape
for table or wall mounting
13[ x 16 x 8§in, Cut out for
13} x 8in. speaker with port.
Finished wood grain cloth
and matching Vynair. £2.2.6
P.& P 7/8.

The Vernon. Table top or
wall mnounting enclosure for
13} x 8in., speaker (8imilar
to The Scott ilius. above).
37/8. P. & P. 68/-.

The Haydon. 16} x 15 x 7}
in., wood grain cloth and
contrasting Vynalr covered
suitable for 12in. speaker,

The Baker. Sizc 8 x 15§ x
23iin. Teak veneered top
and aides. Fawn Vynawr
covered front. Cut out for
12in. speaker and 3in. twee-
ter with port and internal
bass reflex board. Fitted

The Cowdrey. Corner
Cabinet in naturai
teak finish for 134 x
8in. speaker aiso cut
rubber feet.£6.15.0, P. & P. out for tweeter,
£3.15.0. P. & P. 8/6. 72/8. P. & P. 9/-,

SPEAKERS: Elac Heavy duty Ceramic Magnets 11,000 line, 10in. round, 10 x 6in. 3
ohm, or 15 ohm, 48/8, P. & P. 3/6. 8in. round 15 or 3 ohm, 42/8. P. & P. 3/6. E.M.L.
134 x 8in. 15 or 3 ohm 45/, P. & P. 3/6. E.M.L. 3in. tweeter, 15/-. P. & P. 1/6. E.M.I.
134 x 8in. fitted two 2{in. tweeters. 15 ohms, 72/6. P. & P. 4/6. E.M.1.,13} x 8in. (18
ohm) Hi Fi Quality, £5.19.6. P. & P. 4/6. E.M.I., Woofers, 8} x 6¢in. square. S ohm.
59/8. P. & P, 4/6. E.M.1. Crossover, 18/8. P, &« P, 1/- EAGLE Crossover units, 3 or 16
ohms, 14/6. P. & P. 1/-. Bakers 12in., 25 watt, 15 ohm, £6.8.0. P. & P. 3/6. All other
speakers supplied—Goodmans, Bakn-ru, W.B., \th.rfedx.le. Eagle, Tripietone.

VYNAIR Widths from 40 to §4in., 17/8
yd. off roll. P. & P. 1/9. § yard, 9/-.
P. & P. 1/9.8end 1/- stamps forsamples.
BPEAKER MATCHING TRANB-
FORMERS. 3, 7, 15 ohms, 8 watt, 11/8.
P. & P. 1/6.

CGARTRIDGE: Reuter 8TD/2, 17/6.
GP91/1, 20/-. Mono Bonotone, 2T8B,
18/-. Acos GP67/2 high output, 18/6.

MICROPHONES: Xtal Hand Mikes.
B1201 with stand, 54/8. P. & P. 3/6.
ACOB Mike 45, m/- ACO8 Mike 40,
18/8. Dyn. Mike DM- 391, 30/-. CM21
Xtai, 12/6. Telephone Pick-up, 10/6.
P. & P.1/-. Xtal lnpel Mike, 7/6. Guitar
Mike, 12/6. P. & P. 1
TRANSISTOR ELECTROLYTICS' i, 2,
4.8, 8, 10, 16, 28, 32, 50, 100 mtd 15 volt
working, 1/3. P. & P. 1/-. 250 mfd DG,
3/-. 500 mfd 12v, 3[- 500 mid 286v DC,
3/8. P. & P, 1/)-.

VACUUM CLEANER LEAD. 54yds. twin
clble W lﬂ.‘l moulded 5 amp. two pin plug.
/6. P,

EX- “PAM™ TRANSISTOR RADIO
CABINETS. Fitted 368in. telescopic
aerial, car aerial socket, two 3:-3mm
sockets, perspex dial 12§ x 3}in. Cabinet
slu 13} x 44 x 8in. finished brown and
y. 25/-. P. & P. 4/6.
EARPIECES WITH CORD and 3-3 mm.
plug. 8 ohm magnetic, 3/-. 250 ohm, 4/-
180 ohin with clip. 6/6, Xtal. P, & P. 6d
TRANSISTOR SPEAKERS 8 ohm 2in.,
8/6. 3in., 10/6. 3}in.. 12/6. P. & P. 1/-.
FERROX RODS: 6 x b/,in..2/8; ux nn..
2/- leln 2/6:8x iin.,3/-. P.

n:mzox RODS wx'm con.s 44 x ||u.,
3/8; ﬂx‘/“m 5/8; P. & P. 1/- each
ROTAR SWI ES "‘ Pole Mains
Bwuch 3[- 1 pole 12 way, 2 pole 2 way,
3 pcle 3 m\y. 3 pole 4 vm.y, 4 pole 3 way,
3/8
PIANO KEY PUSH BUTTON SWXT-
OHES, 7 button inc. mains on off.
banks of 6 P.C.0.,8/6. P. & P, 1/-.
SIEMENS CONTACT COOLED RECTI-
FIERS, 250v. 350mA., 4/6. P. & P. 1/-.

BROADWAY Electronics
92 MITCHAM ROAD, TOOTING BROADWAY,
LONDON, S.W.17 Telephone 01-672 3984 (Closed 3/l day Wednesday)
(Few minutes from Tooting Broadway Underground Station)
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BI-PAK SEMICONDUCTORS

BI-PAK ""KING S|

THESE KING SIZE

20% ﬂF TESTED PAKS. NOR-

FAK MAL PRICE 10/-, SALE PRICE 8/-

No Price
Al4 4 upngermawitching trans marked asst 8/-
A15 20 red npot AF trans pnp factory tested 8/-
Al 16whitespot RFtrans pnprer'.ented 8/-
A17 4 OC77 type trans - ACY24, 0C309,
ONBEALT L ey . 8-
Al18 4 high current germ swltchlng tr Auﬂ
eqvt OCA2. V7042 8/
A20 3 200me/s sl plunar trans npnBRY . 8
A22 5 2G417 trans eyvt AF117 <AFL37,
NIKTRE T .o oo Tt bioes - 30T i 8/
AZ23 3 npu germ truns NKT773— ACI30,
AC131, AC153, AC127, 2G339A . 8/
A25  24rift trans zmus, gern pnp 1006me/s
RCA-AFUR.. ... oo 8/
A28
8/-
A8y
| 8-
A9 wif
2N1090, 28090, ABYTS ... ... ..., 8/-
A40 2 Low noisetranssilnpn2N929 = BC107 8/-
A42 5 CT41/4d germ trann pnp -OCVIL,
ACI51, ACI25. AC122,2N280 ..... 8/
A43 3 GT3L LF low noise germ trans pnp
ACI25, NKT216 . . ............. B/~
A48 % Multland  OC76  trans=NKT212,
ACI51, ACI28, OCB07 ............ 8/-
AB2 4 OC” 0vpe trans - NKT212, ACI28. 8
OC308 ... . ....... /-
A58 22N 108 ml trans 300Mcix |\p|| R8VHS
. 8-
At 4 A(AJS tmnn pup high gain -
ACi53, ACI24, NKT222 .. 8/-
A67 4 ACI26 germn trina pnp-
NKL220L, T e o o g s 81-
A68 2 0CT3Mullardtrans — NKT214, ACI26 8{-
AG® 7 OCBI type trans British made. ... 8/-
A79 7 OC71 type truna British made. . ... 8/-
A8l 6TK220germnw itching tran eqvt OC45 8/-
AB2 3 2N1307 pnp switching trans = ABY27 8/-
A83 5 0C170 HF trans type = NKT812.
AF124, AF136 . .. ... 8/-
AR4 3 AF116 type trans
AFua, INIKI676 : 1. Agha 8/
A88 3 AFIl D
AF l.i/ "8l
A89 4 OCi 41 HF trans tvpe— AF124,
AF134, AF131, NKT613 ... 8/
A90 3 AC107 germ h‘.ma TO+| case low nuise 8-
AD4 3 2N2928 =silicon epoxy trans npu
mixed gaing ... .... 8/-
A95 2 GET880 low noise germ tr: Anx t
A97 | AF139 pnp high freg traus ft ,00 ef
A98 3 npn trans | 8T141 & 2 8T140 ... 84
A09 4 MADT's2MATIO0 & 2 MAT120 pup 8/-
AL00 3 MADT =2 MATIOl & 1 MATI21 pup 8/~
Al01 4 OC44 germ trans AF . 8/-
A102 3 ACI27 npn gerio trans 5 -
A104 5 sil alloy trans like OC200,
TOBPOP . oovoviiivaaiinanans
Al06 3 OC84, Mll!llrd truns 1 Am
814 4 silicon rectifiers 400 PIV 500nM
BY101=BYLId, .....ooiiiiun.. 8/-
BI8 4 Top hat sllicon rectifier< 100 PIN
0T A 6 srvrmons - orosal T siomyera? o b 8/
B44 4 S-amp sillcon recx 100-400 PI\
uninarked ... e 8/-
B46 2 10-ampsilleon rects 100 P1V | -
3 10 asn gold londed diodes all ma
colour code .,
4 20 gen purposre germ dmdes llx
C6 7 CGE628 germ diodes—~0A91 .. 8
Cl0 3 OAl0diodes Mullard 30 PIV l-amp. . 8/-
Cl14 6 IN914 ailicon diodes 75 PIV 75mA. . 8/
CLs ¥ 0A95 germ diodes sub-min--IN68,
............ 8/~
cls 10 OAIOZ Wl diodes wub-inin—=0A200,
0A127, IN215, IN463, ... ...
Cl7 8 0A8] lliudu. AAL17, 8D54 ..
C18 5 0A47 gold bonded dlodes=
AAYI3, AAY27, FD3. ... .......
Cl9 4 OA5 gold bonded diodes=IN270,
IN2T6T. 1 8. Bt a0 sne . aonoe 4
€21 12 OA200 sif diodes sub-min ... 8/-
C22 3181136l rect 400 P1V 400mA sub min 8/-
©28 20 18130 sit diodes 50 PIV sub-min. .. 8/
24 4 BY 126 ull reet plastic .. .......... 8/
25 3 BY127silrectsplastie ... ........ 8/
C40 4 OA182 gold bowuled diodes 100 PIV
S50mA . ........ 8/-
B C46 12 asstd germ dlodes all marked .. ... 8/
Bt D02 3 12V zeners 400mW 5% tol . ....... 8/
DO4 4 zener dindes 230mW 3/12V ‘mixed
59 toll & N | s b s, . . 8

“IMPORTANT NOTICE
Please use Pak No's when ordering, plus
description to avoid mistakes. Please
send all orders direct to our Warehouse
& Despatch Dept. P.O. Box 6, Ware,
Herts. Please add 1/- towards post and
packing. Overseas add extra for airmail.

| NEW SILICON RECTIFIERS TESTED

500 CHESHAM HOUSE,

150. REGENT ST., LONDON, W:.1.

BARGAINS GALORE
250 DIODES 10/-

SIL. GERM and ZENERS IDENTIFICATION CHART FREE

] 50 TRANSTAK No. XB200 ] UI-
10/-

100 SIL. DIODES

DO-7 SIM 0A200-0A202 PAK No. XB100
The above devices are untested

BULK TRANSISTOR BUYS

New BI-PAK untested—uncoded
PAI\ No

Sub-Min Glass

Mixed AF/RF PAK No.
XA100

50 AF TO-5 ACY17-20 Series .. .......... 10/~
X‘.’, 50 AF TO-1 NKT281-AC128 Type PR 10/-
N3 30 VHF TO-1 AF117-NKT667 ype (an 10/-
N4 35 AF SO-2 2G371-0C71-75 Type .. 10/--
X5 50 RF TO-5 NKTI126, OC45 Type ......... 10/-
N6 40 AF/RF STC ACY27-30 Etc. ... 10/~
X7 10 RF TO-1 NRKT141/2-0C44/45 10/-
X8 30 VHF TO-5 2G401 Texas AF116 . 10/~
X9 30 NPN TO-1 AC127 NKT773 Type . 10/~
N10 10 Sil. TO-5 PNP OC200, 28302 Type ... .. 10/-
N1l 80 RF NPN 2G339, 2N1802 .. ... .. | 10/-
N12 50 NPN Sil. Planar mixed 2N706 Type : 10/-

DEDUCT 10% OFF THESE PRICES
SCR's
LOWEST PRICE

PIV 400mA 7501mA 1-:54  3A  10A 304
50 lod 1/- 1/6 2/0 4/8 8/e LARGEST RANGE
100 1/~ 1/3 2/6 23 4/8 15/ PI\ 1A TA 15A 30A
200 1/3 1/8 28 4/- 419 20/~ 78 30/~
300 203  3/9 4/6 6/6 22/ ao 716 8/6 10/6 351
100 2/~ 218  4/- 518 8 25/ 100 8/6 10/ 15/
500 3/- 8/- 8/8 30/ 200 12/6 15/- 20/- 551-
600 2/9 3/38 4/3 8/9 9/~ 3V 300 15/- 20/‘ 25/~
800 316 4/9 76 11/- 40/ 400 17/8 23/~ 85/- 80/
5/- 6/~ 9/3 12/8 50/~ | 500 30/- 40/- 45/- 85/-
6/6 716 11/8 15/ 600 — 40/~ 50/-
10% = 2/- in £, 1/- in 10/-, 6d. in 5/- etc.

BRAND NEW TEXAS GERM. TRANSISTORS
Coded and Guaranteed

PAK N

Tl 8 ’G371A EQVT. OC71 10/-

T2 82G374 ., 0C75 10/-

T3 8 2G374H4A OCBID 10/-

T4 8 2G381A OC81 10/-

T5 8 2G382T , 0C82 10/-

T6 8 2G344A 0C44 10/-

T7 8 2G345A 0C45 10/-

T8 8 2G378 0C78 10/-

T9 ] 2G399A ., 2N130: 10/-

Tlo 82G17 | AFII7 10/-
c Y. FLYING LEADS

(RMS) S 70-48 Swd
100 PIV 10/~ 400 PIV-25/— FULLY
200 PIV 15/- 600 PIV 35/— TESTED
|
12 AMP SCR's *i
2 S FULLY TESTED
100 PIV 5/— 400 PIV 8/6
200 PIV 7/- 600 PIV12/6

ZEII

SALE
25 GERM. TRANS 20/-

ALL KNOWN TYPES
EQVT. LIST INCLUDED
PAK No. T12

20 SIL. ALLOY TRANS
To-s2ssor-a0s 20[-
20 SIL. PLANAR TRANS

PNP PAK No. T13
BC108, 2N706, 20/

2N697

NPN PAK No.T14

3 GERM.DIODESCG62
Eqvt. OA70-79-81

PAK No. T15

2 Germ. Gold Bonded
Eqvt. 0A47

PAK No. T17

] 0A182 Gold Bonded
Diodes. Eqvt. OA5

PAK No. T16

PLASTIC  UNIJUNCTION
TRANS

Eqvt. 2N2646, UT46, T1S43.
2 for 10/-.
PAK No. T18

EX-COMPUTER BOARDS

Packed with semiconductors
and components min. 150.

25 Board 20/-, add 2/- postage
with this PAK No. EX1.

ALL
PRICES
SLASHED

GENUINE
REDUCTIONS

I
0/
I
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VHF/FM TUNER

88-102MHz. Belf-puwered. Valves
ECC85. EF89. 6BW7. ECCR2, two
diodes and metal rect. B x 6 x 5iin.
high. Full instruction book. elrcuit
diagrans. ete. 2/8; free with chassis.
FULLY BUILT £7.10.0 or as kit £5.

FULLY BUILT STEREO AMPLIFIER. 2 x3 watts, mains trans., metal rect., 2
UCLS82, 2 0.p. trana. for 3 ohm, voljon-off, tone, balance. chussis type with 3 contfols
on front. 11 x 3§ x 4. high. £8 (8/- p. & p.).

DULCI SOLID STATE TRANSISTOR AMPLIFIER. 2 x 7 watts, radio, tape and gram.
inputs. For ontputs of 4 to 15 ohma. £19.19.0 or with input for magnetic cartridges
£23. 8.A.E. tor colour leaflet,

Full range of Garrard auto and single record decks usually in stock.

TRANSISTORISED F.M. TUNER A1005. Size 6 x 4 x 24in. 3 1.F. stages, double tuned
diseriminator, cap. tuned, £8.17.6 post paid, corresponding stereo decoder A1005M
£5 post paid or £11 the two itemas if purchased together. 88.108 me/s.

BUILT PRINTED CIRCUIT BOARD. 8} x 3in. with osc., 3 i.f. stages, driver trans.
ready for output transistors (can be provided at 6/6 extra the 3). Includes OC44, two
OC45. A bargain at 30/- post paid.

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS

— 2 or 4 TRACK
Chasais 12} x 5} x 44in. high.
Front pabel alum and black
124 x 44in. 200-260 A.C.
Maine Trans. Off/On-Tone;
Vol./Mic; Vol./Gram.; Mic.
Input; Gram. Input: Moni-
tor: Valves 6BR7. ECCS3,
EM84, EL84 and Rect. 2
Track £10.10.0; 4 Track £12
s« (12/6 p. & p.). Ready for balt-
ing direct to Magnavox deck.
3 speed Magnavox 4 Track
tape deck, Type 363. £16.10.0
carr. paid. 2x2 Btereo deck
£20.

“S8UPER SIX" L.W. and M.W. TRANSISTOR RADIO KIT, Mark 2. Complete set
parts £4.2.8 (5/- post). PP6 batt. 2/9 extra. Instructions and list 2/- (free with kit),
Superhet; ferrite rod; wooden cab.9] x 7} x 3in. Celestion 4in. speaker, 6 transistors.
diode, etc.

The "IMMEDIATE™ bulk tape eraser and recording head demagnetiser, only 34/-
post paid.

SPEAKERS IN CABINETS. 20 x 15 x 6{in. Finished V¥nair and Rexine, various
colours, With E.-M.1. 13 x 8in. 3 or 15 ohm speaker 90/-; with 12In. Elac |5-ohm
15W speaker. £8.10.0 (poat 10,- on either). Top quality speakers 8 x 4in. (3 or 13 ohm),
14/8; 5in. (3-ohm), 12/8: 4.In. (3 or 10 ohm), 12/6d.; 7 x 33in. (3 ohm), 16/6; 13 x 8in.
(8 or 15 ochm) 42/8 (post 3/8) all others pust 1/6 each. 12in. heavy duty Elac Lond-
speaker 15 ohin, 20 watt, £6.6.0 (10/- post).

8 W. PEAK PUSH-PULL OUTPUT AM-
PLIFIER, 200-250 Volts A.C. EZ80, EUC83, o
2—EL84, Bass, treble, voljon-off, £7.17.6 0
{post paid). Bize 12 x 3} x 5in. high. For
Record Player, Radio Tuner, etc.
MAINS TRANS. o.p. trans. for 3 ohm.

RADIOGRAM CHASSIS. New production. Size 13§ x 5} » 7in. Dlal 13 x 4in. gold and
brown. Controls beneuth dial, Tone. Volume/on/off, MW /LW Gram, Tuning. Ferrite
rod aerial, Valves UY85 rect.. UCLB2, "BFR9. UCHRI]. Limited quantity. £9.9.0,
carr. paid,

1:W MAINS GRAMOPHONE AMPLIFIERS. EZ&0. ECL82, O.P. Transforuer (5 ohm).
Vol./On-off and Tone Control. DDouble wound mains transformer. 2§ x 23 x 2lin.
separate but wired to chassis, 4 x 24 x 4%in. over valves 85/- Ineluding 61in. Speaker
{52/6 less speaker.) (Poat 4/6 on either)

6 PUSH-BUTTON STEREOGRAM CHASSIS

M.W. 3.W.1;8.W2: VH.P,;
Gram: Stereo Gram; Vol:
Tone: Malns Trans: 200-
280 Volts: 2 o.p. for 3 ohm.
Also  operates with two
§ speakers on Radio. Chasais
wize: 15 x 7 x fin. high. Diat
silver and hlack 15 x 3in. 190-
530M: I8-51M. RO-187M:
VHF 86-100 Mc/a, Valven:
.CCR5, ECHB81, EF89, 2x
ECL86, EM84 and Rect.
Price £19.18.0, carr. pald.
With Stereo Decoder fitted
£7.10.0 extra.

GLADSTONE RADIO

(2 minsa. from Btation and Buses). FULL GUARANTEE. Aldershot 22240
CLOSED TUESBDAY AND WEDNESDAY.

A NEW NOMBREX INSTRUMENT

TO THE SPECIFICATION YOU REQUIRE
AT A PRICE YOU CAN AFFORD

STANDARD MODEL 29-S
@ 150 KHz to 220 MHz—all on fundamentals.
@ Eight clear bandspread scales. Total length 40in.
@ Smooth vernier tuning control—ratio 71:1.
@ Magnifier cursor for clarity and accuracy.
@ Scale accuracy and discrimination 4-1-5% or better.
® Unique electronic scale calibration control.
@ Rapid spin wheel tuning as optional extra.
@ Modulation—uvariable depth and frequency.
@ Variable A.F. signal available externally.
@ Provision for external A.F. modulation.
@ Stabilized supply for long-term accuracy.

Bl 1e)n leloo] =

1, srnnaToR
T

TRANSISTORISED R.F. SIGNAL GENERATOR
STANDARD MODEL 29-S £20.0.0
XTAL CHECK MODEL 29-X £27.10.0

SPIN WHEEL TUNING
(ADD SUFFIX -/SPIN)

U.K. Post and Packing 7/6d.
[_To.' NOMBREX LTD. - EXMOUTH - DEVON

Please send leaflets of MODEL 29 and other NOMBREX
instruments to: ‘l

NAME ..

XTAL CHECK MODEL 29-X

Includes all the versatile advanced features of ndar
EXTRA £1.0.0 ety o o
AND

Integral Crystal Oscillator providing calibration check points
throughout all ranges, for adjustment of scale acturacy to
4-0-02%. The crystal marker signal is availabie at R.F. socket

for use externally.

PRODUCTION RELEASE — FEBRUARY 1969

ADDRESS .. .. . i e I WE ARE NOW BOOKING SAMPLE AND QUANTITY ORDERS:
l DELIVERY IN STRICT ROTATION.

TRADE AND EXPORT ENQUIRIES INVITED
OUR CURRENT MODEL 31 WILL CONTINUE TO BE AVAILABLE

898

www americanradiohistorvy com


www.americanradiohistory.com

There's Something for Everyone in the
HEATHKIT Electronic Range . . .

STEREO TAPE RECORDER, STR-1

A complete stereo system including speakers
in one compact Transportable. Versatile re-
cording facilities. Pawerful output, 4 watts
rms per channel.

Kit K/STR-1 £58.0.0 P.P. 10/6

STEREO AMPLIFIER, TSA-12

Fully transistorised. Fantastic performance at
lowest cost. Many exceptional features.

Kit K/TSA-12 £32.16.0 P.P. 10/6

Cabinet £3.16.0 extra

PORTABLE VOM, IM-17

The latest solid-state circuit. plus rugged poly-
propylene case. For homeowners, hobbyists,
service.

Kit K/IM-17 £13.12.0 P.P. 6/—

RF SIGNAL GENERATOR, RF-1U

100kHz to 200MHz in six bands. The
specification is outstanding for price. A de-
pendable service instrument.

Kit K/RF-1U £13.18.0 P.P. 6/~

VALVE VOLTMETER,

V-7A

Popular size, 7 AC, DC, ohms
range. Popular price.

Kit K/V-7A

£14.16.0 P.P. 4/6

HIGH PERFORMANCE CAR RADIO CR-1

Latest transistor circuit gives powerful output,
4 watts. For 12v pos or 12v neg earth systems.
Kit K/CR-1 (incl. speaker)

£14.12.0 P.P. 4/6

STEREDO RECORD PLAYER, SRP-1

A complete stereo system including speakers
in one compact portable. Plays mono or
stereo records. Cool, crisp, bold sound.

Kit K/SRP-1 £28.6.0 P.P. 10/6

4 BAND RECEIVER, GR-64

Offers you the exciting world of shortwave at
low-cost. Modern styling.

Kit K/GR-64 £22.8.0 P.P. 9/-

UXR-1

UXR-2

TRANSISTOR PORTABLES

UXR-1. The popular choice. Many de-luxe
features.

Kit K/UXR-1 leather £13.8.0 P.P. 4/6
Kit K/UXR-1 colour case £12.8.0 P.P. 4/6

Send for the
FREE
Catalogue
and seefor yourself, Today!

This catalogue describes these and many more kits and ready-to-
use models for Stereo/Hi-Fi, Domestic Radio, Record Players,
Amateur Radio, Short Wave, Test Instruments, Educational,
Home Workshop, all at significant savings.

UXR-2. For clean, bold sound. Rugged
leather case in black or brown.

Kit K/UXR-2 £16.10.0 P.P. 6/-

oo o &}EHEATHKIT -———
1 To 1
| DAYSTROM LTD., Dept. PW-4, GLOUCESTER. GL2-6EE. 1
| Please send me FREE CATALOGUE [] 1
1 Name i
1 1
| ADDRESS i
| |
l Prices and specifications subject to change without notice 1
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Open the pages of
The RADIO GONSTRUGTOR
this month for-

100/10 Kc/s FREQUENCY
SUB-STANDARD UNIT

This unit provides frequency marker points

at every 100Kc/s up to 32Mc/s.

Additional features are a switchable 10Kc/s

multivibrator and a stabilised h.t. power
supply.

The whole unit is attractively housed in an

Eddystone diecast aluminium alloy box.

* * *

Also in this issue
CAR OIL CHANGE INDICATOR
LIGHT SENSITIVE OSCILLATOR
HIGH VALUE OHMMETER

* * *

Plus detachable

SOUND FREQUENCY/WAVELENGTH
TABLE

17in.—£11.10.0
19in. SLIMLINE TWO-YEAR GUARANTEE

SOBELL—24 Gns. EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
177 —19" —21"—23"

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY
- Y T S S N W e .
TWO-YEAR GUARANTEED
TUBES 100% REGUNNED
14In.—69/6 17in.-—89/6
21In. and ALL SLIMLINE TUBES 99/6
EXCHANGE BOWLS. Carr. 10/6
Ex MAINTENANCE TESTED TUBES
17in.—35/-. Carr. 5/- (not slimline)

COCKTAIL/STEREOGRAM CABINET £25

Polished walnut veneer with elegant
glass fronted cocktall compartment,
padded. Posltion for two 10in. ellip-
tical speakers. Record storage
space. Helght 35{in., width 52%in.,
depth 141in, Legs 1 gn. extra.

EE NS O WD N B S S
Speakers 6/6: 2"—750Q. 2}"—35Q.
4 P.&P.2/6. Acos Mics, 35/- Stand-
il ard: Stick Mic. 2 gns. P. & P, 3/6.
Asstd. Condensers: 10/- for 50.
P. & P. 7/6. Asstd. Resistors: 10/-
for50. P. & P.4/6. Asstd. Controls:
10/- for 25. P. & P. 7/6. Transistors:
Mutlard matched output kit 9/-
0C81D—2 OC81's. P. & P. FREE,
Ferrite Rods 3/6: 6, 8”7 x 2” complete with LW/MW Colls. P. & P. FREE.
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 9"x63"x3}"
P. & P.4/6. Similar cases in plastic 7/6.

TRANSISTOR RECORD PLAYER CABINETS 19/6. DIm. 11”7 x 143" x 5}".
P.&P.7/6.

SINGLE PLAYER CABINETS 19/6. P. & P. 7/6.

STRIP LIGHT TUBES 3/% each. 11”7 (284 mm.) 230/240 volts, 30 watts. Ideal
for cocktall cabinets, illuminating pictures, diffused lghting etc. 6 for £1.
P. & P. free.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, London, E12 Tel. 01-478 6001/2/3

900

RADIO GONSTRUGTOR

MARCH ISSUE

ON SALE NOW 3/-

VALVE SAME DAY SERVICE
NEW! TESTED! GUARANTEED!
SETS 5/ {% 17ie. Dirvs, bFos, Dioo, DLow, 4 for 261, -+

1A7GT 7/8|20F2 13/6(DL94 5/9(ELS56 5/- | PEN36C15/- | UCC85 6/6
1H5GT 7/3|20P8 11/9 |DL86 7/~ | EM80 5/9 | PFL20012/- | UCFS0 8/3
IN5GT 7/9(20P4 18/6(DY86 5/9 | EMSI 6/p | PL36 9/6 | UCH42 9/9
1R5 5/8 |25U4GT11/8 | DY87 5/9 | EMS4 6/3 | PL81  7/3 | UCHS1 8/6
185 4/3/30C1  6/9 | EABC806/8 | EM87 7/¢ | PL82  6/8 | UCL82 7/
1T4 2/9|30C15 13/- | EAF42 8/9|EY51 7/- | PL83  6/8 | UCLS3 11/6
384 5/9130C18 9/-|EB91 2/3|EY86 8/3| PL84 6/3| UF4l 98
3V4 5/9 [30F5 13/6 | EBC33 7/6 | EZ40  7/6 | PL500 12/- | UF80 7/
5U4G  4/6 [30FL1 12/8 | EBC41 8/3 | EZ41 7/ | PL504 12/8 ( UF85  8/9
5Y3GT 5/8 |30FL1214/6 | EBF80 6/- | EZ80 4/ | PL508 15/- | UF89 6/3
524G 7/6 30FL1410/e EBF89 6/3 | EZ81 4/ | PL802 14/6 | UL41  9/8
6/30L2 12/6 |30L1  8/- | ECC81 3/9 | GZz32 8/9 | PM84  7/9| UL44 20;—
6AL5 2/8

6AMS  3/8 |30L17 13/- | ECC83 7/- | KTé1 89| PY31 5/6| UMB4 7/8
6AQS 4/ [30P4  1B/- Eccs« 5/8 | KT66 18/~ ( PY32 10/- i UYdl 7/~
6AT6  4/- |30P12 11/9 5/- | ME140015/- | PY33 10/~ | UY85 5/9
6AUS 4/ [30P19 18/ E0080412/8 N78 14/9 | PYBL  &/3| VP4B 10/8
6BA6  4/8 |30PL1 12/8 | ECFB0 7/- | PABCSO 7/ | PY82 b/~ | VP132121/-
6BE6  4/3 |30PL1314/6 | ECF82 8/8 | PC86 9/6 | PY83  5/9 | 277 3/8
6BJ6  7/-|30PL14 15/~ | ECH35 6/— | PC88  8/8 | PYR8  8/3 | Transistors
8BW6 13/- |35L6GT 8/- ECH42 10/8 (PC96  8/8 | PYB0OO 6/9 | aC107 8/8
6F13 3/ (35Wd 4/8 H81 5/9|PC97 8/8' PYSO1l 8/91 Ac127 2/
6F14  8/- |35Z4GT 5/- ECH84 8/9|PCO0O0 8/3| R19  8/6| AD140 7/8
6F23 13/8 6068 12/6 | ECL80 /9 | PCC84 8/~ | R20  12/8 | AF102 18/-
8K7G 2/8 |AZ31 9/~ | ECL82 8/9 | PCC85 /8 TH2IC 9/9 | AF116 8/~
6K8G 4/3|B729 12/6 | ECL83 9/- | PCC88 9/9 13/- | AF116  8/-
6L18  6/- |CCH35 10/- | ECLBS 8/3 | PCC8Y 10/6 Uzs 12/- | AF117 3/3
6V6G  5/-|CL33 18/6 | EF33 3/9 | PCC189 9/9 | U47  13/6 | A¥124 7/6
evee’r 8/6 |CY3l 6/9| EF41  9/6| PCF80 6/9 | U49  13/6 | AF125 3/6

3/8 |[DAC32 7/3| EF80 4/9 | PCF82 8/- | U52  4/8 | AF126 7/-
exm'r 5/9 |DAF91 4/3 |EF85 5/6 | PCF86 9/3| U78  8/6 | AF127 3/g
7B6  10/9 |DAF968 6/- | EFS6  6/3 | PCF80013/8 | U191 12/8 | 0C26  5/p
7B7  7/-|DF33 7/9|EF89 5/3| PCF801 7/~ | U301l 13/6| OC44  2/3
7C8 6/9 [DF91 2/9 | EF91  3/6 | PCF802 8/6 | USOL 18/~ | OC45  2/3
7Y4  6/6{DF96 6/- | EF94 4/8 | PCF805 9/ | UABC806/3 | OC71  2/6
10F1 15/- |[DH77 4/- | EF183 6/- | PCF80611/6 | UAF42 9/8 | 0C72  2/8
10P13 15/6 |DH81 10/9 | EF184 5/9 [ PCF80810/6 | UB41  6/8 | OC75  2/8
12AT7 3/9 |DK32 7/8 | EH90 8/6|PCL82 7/- | UBC4l 7/9| 0081 2/3
12AU6 4/9 [DK91 5/6 | EL33 8/9 | PCL83 9/- | UBC8L 7/- | OCS8ID 2/3
12AU7 4/9 {DK92 9/8 | EL34 9/6 | PCL84 7/6 | UBF80 6/-| OC83 2/3
12AX7 4/9 [DK9S6 7/~ |EL4l 9/6 PCL85 8/3| UBF89 6/9| 0C82D 2/8
12K8GT 7/- |DL35 5/~ | EL84 4/8 8/8 | UCS2  5/-| OC170 28

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per
valve extra. Any Parcel Insured against Damage in Transit 68d. extra.

0z4 4/8 | 19BG6G17/6 | DL92 GID)ELQO 5/- | PENA412/6 | UCC84 7/8
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DOOR INTERCOM

Know who Is calling and speak
to them without leaving hedt,
or chair. Outfit comprlser
microphcne with call push
button, connectors and master
inter-cown. Simply pluge to-
gether. Qrigmally sold at £10.
Special snip price 48/8, plus 3/6
postage -

MINIATURE WAFER SWITCHES
W 4 pole, 2 way—3 pole, 3 way— -4
5 pole, 3 way 2 pole, 4 way-—3 pole,
4 way—2 pole, 8 way—1 pole, 12
way. All at 8/8 each. 36/- dozen,

your assortment .

WATERPROOF HEATING
ELEMENT
26 yards length 70W. Self-regulating
temperature control. 10/- post free.

BLANKET SWITCH
liouble pole with neon let
into side so luminous in dark,
ideal for dark room light or for
use with waterproof efement-—new
plastic casc. 5/8 each. 3 heat model 7/6.

MAINS TRANSFORMER SNIP
Making a power pack for
amplifizr or other equip-
ment? These transform-
ers have morma! mains
primaries (230/40 v.) and
isolated secondarles two
types (1) 12 v. 8OO mA . at
8/6: (2 15 v. 500 mA. at
8/6.

PP3 ELIMINATOR. Play your pocket
radio from the mains! save £. Com-
plete component kit comprises 4
rectifiers—maina dropper resistances.
Instruc-

stoothing eondenser and
tions, only 8/6 plus 1/- post.

BECKASTAT

Thia s an Instant
thermantat, simply
plug your appliancein-
to 1t and its lead into
wall plug. Adjustable
setting for normal air
temperatures. 134

loading. Will save its
cost in a aeason 19/8.
Post and ins. 2/9.

KETTLE ELEMENT

230/240V _ 1500  watt.
M:ade by Best for kettles
with 1°/,4 in. dia. hole
including: Best, Besco,
Chalfont, Davidson, Dim-
plex, Grafton, Hawkins,
Jurymald, Mirroware, Monogram, 1’ifco, Revo,
Towen, 8wan. Normally 32/6. Our price 15/- plus
2{6 post.

QUICK CUPPA

Mini Immersion Heater, 350w.
200;240v. Boils full cup in about
two minutes. Use any socket or
jamp holder. Have ab bedside
tor tea, baby's food, etc. 19/8,
post and insurance 1/6. 12v. car
model alzo available.

MAINS TRANSISTOR POWER PACK
Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., I2 volts for up to
500mA (class B working). Takes the place of any
of the tollowing batteries: PP1, PP3, PP4, PPS,
PP7, PPS, and others. Kit comprises: malns
transformer rectifier, smoothing and load resistor,
condensess and Instructions. Real snip at only
18/6, plus 3/6 poatage.

THERMOSTATS
Type A" 15 amp. for controlling room heaters,
greenhouses, airing cupboard. Has spindle for
pointer knobs. Quickly ajustable from 30-80°F.
9/6 plus 1/ post. Bultable box for wall mounting,
5/-. P. & P. 1/-.
Type “B* 15 amp. This is a 17in, loug rol type
made by the famous Sunvic Co. Spindle adjusts
this from 50-550°F. Internal screw
alters the setting so this could be
adjustable over 30° to 1000°F. Buitable
for controlliug
] furnace, oven
kiln immersion
heater or to make flame-start or fire
alarm, 8/8 plus 2/6 post and insurance.
Type *D'. We call this the Ice-stat as it cuts in
and out at around fraezing point, 2/3 amps. Has
1auy uses one of whish wouid be to keep the 101t.
pes from freezing, il a length of our blanket wire
(PJ.G ydPs. 10/-) is wound rouud the pipes. 7/8.
& P.

Type “E". This ia atandard refrigerator thermo-
stat. dpindle adjustments cover normal refrigera-
tor temperature. 7/8, plus 1/- post.

Type “F*". Glass encased for controlling the temp.
of liquid—particularly those in glass tanks, vats
or ainks—thermostat is held (half submerged) by
rubber sucker or wire clip—ideal for fish tanks—
developers and chemical laths of all types.
Adjustable over range 50° to 150°F. Price 18/-,
plus 2/- post and insarance.

ELECTRIC CLOCK WITH 25 AMP. SWITCH

Made by Bmith's these units are as fitted to inany top quality
cookers to control the oven. The clock is muina driven and
frequency controlied so it in exiremely accurate. The two
amall diala enable switch on and off tiles to be accurately
set. ldeal for awitching on tape recorders. Offered st ouly
« fraction of the regular price—ncw and unused only 39/6.
less than the value of the clock alone—post and Insurunce

INFRA-RED HEATERS

23kW FAN HEATER
Three position awitching to
sult changes in the weather.
Switch up for fuil heater (24
kW), switch down for haif
heat (14kW), switch central
blows cold for surnmer cooling
—adjustable thermostat acts
as suto control and safety cut-
out. Complete kit £3.15.0.
Pust and ins. 7/68.

Make up one of these latest type T S5 X - S EETERIRT

heaters. ldeal for bathroom, etc. — Famous  war-time
They are simple to make from our “cat'a eye used
eany-to-follow instruction —uses silica for seeing in the
enclosed elementa designed for the cor- dark. This is an
rect infra-red wavélength (3 microns). Price for 750 watts element, ali parts, metal LUONESCENT infra-red image com:
casing, as illustrated, 18/6, plus 4/- post and insurance. Pull switch 8/- extra. SCREEN verter cell with a

e e e

ELECTRICAL BARGAIN

5A, 3 pin switch sockets
An excellent opportunity to makc that bench dis hoard
vou have needed of to stock up for future jobs. This
month we offer 6 British made (Hlcraft) bakelite flush
mounting shuttered 3A switch sockets for only 10/-

plus 3/6 post and insurance. (20 boxes post free).

DRILL CONTROLLER

Electronically changes speed from
approximately 10 revs. to maxi-
mum. Full power al all speeds

by finger-tipcontrol.Kit includes

a!l parts, case, everythingand full
instructions. 19/8 plus 2/6 post and
insurance. Or available made up
20/8, plus 2/8 post.

THIS MONTH’'S SNIP

CASSETTE LOADED
DICTATING MACHINE
Battery operated and with ait
accessories, Really fantastic offer
a British made £31 outfit for only
£4,19.8, brilliantly designed for
speed and efticiency—caasette
t:akes norinal spools, drops in and
out for easy loading—all normat
functions — accessories  include:
stethoscoplc  earpiece — crystal

for unly 99/6 microphone has onjoff switch—
telepbone pick-ur-—DON'T M188 THIS UNREPEATABLE OFFER—
SEND TODAY £4.19.8 plus 7/6 post and insurance. Foot switch 18/8 extra
Spure Cassettes at 4/8 each, three for 10/—.

THERMOSTAT WITH PROBE
This has a sensor attached to a 13A switch by a
14in. length of flexible capiliary tubing—control
range is 20°F to 150°F so it is sultable to
control 80i] heating and liguid heating especially
when in buckets or portable vessels as the
sensor can be raised oul and lowered into the
vessel. This thermostat could also be used to
sound a bell or other alarm when critical temp.
18 reached in stack or heap subject to
sy combustion or if liquid is being
amcsms=ss==~ heuted by gas or other nieans Dot controllable
by the switch. Made by the faimous Teddington Co.. we offer these at 12/8 each.
Postage and insurance 2/8.

-

ELECTRIC CLOCK WITH 3A
SWITCH

Eleetric Clock with 3 amp awitch muade by
8miths for Dreamland . These are mains driven
and frequency controtled so are extremely
accurate. The dlal cuables "switch-on™ time
to be accurately set. Switch off is 3 hours later
or by manual control. Intended for switching
electric blankets this needs only one setting
for the season. Bultable also to control tape
rgcurder, radio and lamp etc. up to §00W. In
neat plastic case with maina lead and two
outlet plugs. New and unused, 38/8, post and
insurance 3/6.

Hl FI BARGAIN

FULL FI 12 INCH LOUDSPEAKER. This is undoubtediy one
of the finest joudspeakers that we have ever offered, produced
by one of the country’s most famous makers. It has «u die-caat
metal frame and is strongly recommended for Hi-Fi load and
Rhythm Guitar and public address.

Flux Density 11,000 gauss—Total Flux 44,000 Maxwells—
Power Hanidling 15 watts R.M.8. Cone Moulded fibre—Freq.
response 30-10,000 c.p.s.—specity 3 or 15 ohms—Maln re-
sonance 60 ¢.p.8.—Chassis Diam. {2in.—12in. over mounting
lugn—Banie hole 11in. Diam.—Mounting holes 4, holes—|in.
diam. on pitch circle 1131 iam.—Overall height 83in. A £6
speaker offered for oniy £3.9.8 plus 7/8 p. & p. Don't miss this
offer. 15in. 30 watt £7.19.6.

INDICATOR LAMP

Panel niounting, consists of neon
lamp in red Plastic lens with
resistor in leads for mains opera-
tion 2/8 each 24/- dozen.

12V BLOWER

Heavy duty motor with centrifugal
blower coupled to onc end. Ideal
for car heater. 12/8, plus 4/6 post.

eiiver caesium screen
which lights up (like
a cathode ray tube)
when the clectrona
released by the
infru-red strike it. A golden opportunity for some
interesting experiments. 7{8 each, post 2/6. Data
will be supplied with cells, if requested

AC FAN

Small but very
powerful mains
motor with 8in.
blades. Idexl for
cooling  equip-
ment or as extrac-
tor. Silent but very
efficient. 17/8, post.
4/6. Mounts from
back or front with
4BA screws.

FLUORESCENT CONTROL KITS
Each kit comprises seven ilems—Choke, 2 tube
ends, starter, starter holder and 2 tube clips,
with wirlng instructions, Suitable for normal
fiuorescent tubes or the new “"Grolux'" tubes for
fish tanks and Indoor plants. Chokes are super-
silent, mostly resin filied. Kit A—15-20 w.
19/6. Kit B—30—40 w. 19/6. Kit C—80 w. 18/6.
Kit E—65 w. 18/8. Kit MF1 Is for 6in., 9in.,
and 12in. minlature tubes, 19/8. Poatage on Kits
A and B 4/8 for on= or two kits then 4/6 for each
two kits ordered. Kits C, D and E 4/6 on first
kit then 3/6 for each kit ordered. Kit MF1 3/8
on first kit then 3/6 on each two kits ordered.

TELESCOPIC
AERIAL
= for portable, car radio
or transniitter. Chrome pla-
ted —six

/ sections, extends from
= 7t to 47in. Hole in bottom for 6BA
screw. 7/6.

Be first this year!
SEED AND PLANT
RAISING

8oil heating wire and trans-
former. Suitabie for standard

size garden frame.
Post and ins. 8/6. 1 9/6
MOVING COIL METER BARGAIN
Panel meters are zlways being needed and they are
jolly vostly when you kave to buy them in a hurry
~80 you should take sdvantage of this offer: 2in.
moving coil lush mounting meters only 8/6. These
areactually R.F. mete s and cost about £3 each but
if you don’t want them for R.F. then all you have
to do is to remove the thermocouple and you will
have a 2-3 ma. meter which you can make into
almost, anything by adding shunts or serlea
resistor. New & unused.

16 RPM GEARED MOTOR
Made by Bmith's Electrica, these are almost silent
ronning. but are very powerfal. They operate from
normal to 240V. mains and the final shaft speed is
16 r.p.m. 15/-. Post & Ins. 2/8.

REED SWITCH

Suitable for dozens of different applications.
such as burglar alarms, conveyor belt switching.
These are simply glass encased switches which
can be operated by a passing permanent magnet
coil. A special buy enables us to offer these at
2/8 each, or 24/- a dozen. Buitable magnets are
1/- each.

MINIATURE RELAY
Amcrican make—830 ohm coll 20-30 volt. opera-
tion—2 pole change »ver 4/8 each, 48/- doz.

SPRING COIL LEADS

as fitted to telephonmes,
o= 4 core 2{8 each, 3 core 2/-
= each.

Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Semi-conductors add 1/- post. Over £1
post free. 8.A.E. with enquiries please.
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AVO CT.38 ELECTRONIC MULTIMETERS

Hlxh quality 97 range Instrument which measures
A.C. and D.C. Voltage. Current. Resistance and
Power Qutput Ranges D.C. volts 250mV-
10,000V (lO meg2-110 megn input). D.C.
current 1034 A-25 amps. Ohms: 0-1,000 meg Q.
A.C. volt 100mV-250V (with R.F. measuring
head up to 250 Mec/s) A.C. current 10A~25

8end 8.A.E. for full lists. Other ranges available. Please include postage.
8pecial quotations for quantities.

deep overall. Available as follows
716

SmAs oo
i 10mA amps. Power output 50 micro-watts-5 watts.
CLEAR S0mA | Operation  0/110/200/250V. A.C. Supplied in
100mA perfect conditton complebe with circuit lead and
i PLASTIC fl’°"'"A R.F. probe. £25. Carr. 15/-.
amp. .
METERS rli;‘:m];) 3 TYPE 13A DOUBLE BEAM | AM/FM SIGNAL GENERATORS
L
20v.DC. ... 37/8 | 20 amp AC.* 37/6 e s R 20“'}‘"",‘:{ Tept ooy
s 50V.D.C. .| 37/8 | 30 amp A.C.= 37/8 An excellent general pur- )@ ) reciong. Mo
Type MR.38P. 1 21/32in. square fronts. Type MR.85P. 43in. x43i %0;2 D‘zlcliw t;e"’c(;lloscl:(ogz- ‘Eo ment made for the
750mA ... 25/ ype MR.85P. 4iin. x 43in. fronts. Bandwidth 55 Mo/a. ’,n I BR¥ ministry by Airmec.
1amp. . . 25/— 15 amp...... 49/6 Sensitivity 33mV./C'M. N » Frequency coverage
2amp. . 25/ 30 amp. 48/6 i | 20-80  Mc/s, AM
Operating voltage 0/110/ !
5amp. . 25/~ 20V.D.C. ... 59/8 200/250V. A.C. Bupplied CW/FM. Incor:
3V.DC. .... 25/ 50V. D.C. 49/8 iy excelle;n v.vo;'king i porates precision dial, level meter, precision
10Vv.DC. ... 25/ 150V. D.C. .. 49/6 dition. $22.10.0, O com. | Attenustor 14V-100mY. Operation from 13
20V.DC. ... 25/~ 300V. DC. .. 49/6 plete with all accessortes, | Y9!t D-C, or 0/110/200/250 volt A.C. Bize
50V.D.C. ... 25/ ot f * | 12 x 8¢ x9in. Bupplied in brand new con-
15V. AC. probe, leads, lid, etc. o
100V.D.C. .. 25/- 00V, A.C. 4 £85. Carriage 30/- dltion complete with all connectors fully
150V, D.C. .. 25/ 300V.AC.. .. J . : tested. £45. Carr. 20/-.
300V. D.C. 25/~ 8 meter ImA. 55/-
500V. D.C. .. 25/ VU meter ... 88/6
750V. D.C. . lampAC.. 49/6 | ADMIRALTY B.40 RECEIVERS AVOMETERS
15V. A.C. Samp AC.® . 49/8 | ;) releancd by the Ministry. High qualit
25/~ | 50v. A'C 10 amp A.C.* 40/8 | 10°unive recelver manutactired be M Supplied in  excel-
25/- | 150V. A.C 20 amp A.C.* 49/6 Y T T ek i :
E P phy. Coverage in 5 bands 650 Kc/s-30 lent condltion, tully
300V. AC... 30 amp A.C.* 49/6 Mejs. §.F. 500 K
c/s. I.F. c/s. tested and checked.
SN A C T b Incorporates 2 R.F. X
8 meter ImA Type MR.65P. 33in. x 3}in. tronts. and 3 LF. stages, Complete with
VU meter ... A 85/~ | 50V. D.C. ... 39/8 band-pasa filter, noise prods, leads and
. square fronts. 50—&—:0M gg;g égg{; B.C. Lo gg/ﬂ 1“!\]']'40‘;'. ;rx)_‘sall cor- tnstructions.
50A ... ... 42/6 |10V.D.C. ... 27/  100LA ..., -D.C... 35/6 rollc -F.0., cali-
50—“6550;;,A . 38/ | 20V. D.C. 276 100-0-100pA 49/8 | 15v. A C 39/6 brator. O/F output, PP, and P7 £1310.0;
BA 3 500;1.A 4 50V. A.C 39/8 etc': B;ull'i-m spﬁnker, and P. 7/8
100—0 loou.A / 1 150V, A.C. 39/6 outpu or  phonea.
00pA ... .. 29 ?m 300V. AC.... 39/8 jorselonlio0 S80Iy TE-16A  Transistorised
lmA ...... . 500V. A.C.... 39/6 AC. Bize 18} x 134 x Signal Generator. 5 ranges
SmA 50mA .. 8 meter ImA. 48/ 16in. Weight 114 Ibs, 400kHz-30mHz. An inex-
10mA 100mA . o Oftered In good working condition. | pensive tnstrument for the
50mA : U meter .., £22.10.0. Carr. 30/-. With circuit ‘hnndymxm Operates on
100mA 2718 | 5 nmpAC .. 9778 50mA A.C.* diagrams. A few Brand New £35. Carr. § o+ hattery. Wide easy to
500mA ... 27/6 | 10 amp AC.* £7/6 }OOmA AL 30/-. Alsg available B.41 L.F. verslon of l rcad scale, 800KHz modu-
1amp. . 27/8 | 20 amp A.C.* 27/8 200mA A.C above. 15 Ke/s-700 Kefs. £17.10.0. Carr. glutlon. 5§ x5 x 3}in.
5amp. 27/6 | 30 ump A.C.* 27/8 500mA A-C_ 30/-. | Complete with Inatruc-
Type MR. 521’ 2iin. square frouts. ; ;::; :g e a 'l':‘": ng/ leads. £7.18.8.
AR ALY 59/8 lOO-O—lOOu.A 45/ 10 amp. A.C —_—
50-0-50 LA . 49/8 | 500 42/8 20 amp A.C.* CLASS D WAVEMETERS AUTO TRANSFORMERS
1000A ... 49/6 | lmA ... 37/8 30 amp A.C.* A crystalcontrolled hetero- | 0/115/230v. Step up or step down. Fully
dyne fr meter | sh fed.
BAKELITE PANEL METERS covering 1-7-8 Mejs.| 1560 W. £1.12.6.P. & P.3/6.
Type MR.65. 3{in. square tronts. Operation on 6 volts D.C 300 W. £2. P. & P.3/6.
500mA 32/6 Ideal for amateur use.| 300 W. . & P.4/6.
1 amp. . 32/6 Avallable in good used con- | 1.000 W . & P.7/6.
5 amp. 32/8 dition. £5.19.6. Carr. 7/6. | 1,500 W. & P.B/6.
15 amp. 32/8 Or brand new with ncces- | 3,000 W. & P.12/6
gg amy 32/8 sories. £7.18.8. Carr. 7/6. [ 7,500 W. 21510, & P.20/-
At
8V DG 328 | MARCONI TEST EQUIPMENT
10V. D.C 82/8 EX-MILITARY RECONDITIONED. TF.144G
20V. D.C 204mp AC'* 3%/8 | BTANDARD SIGNAL GENERATORS, 85 Kefs-
- 50V. D.C 30 amp A.C.* 32/8 | 25 Mc/s, 25 Carr, 30/-. T.F.885 VIDEO OBCILLA-
*Moving lron, all 150vV. D.C. .. 50amp A.C.* 32/8 | TOR 0-5 Mc/s, £45 Carr. 30/-. T.F.195M BEAT
other moving coll. 300V.D.C. .. 32/8 | VU meter ... 59/ | FREQUENCY OSCILLATOR 040 Kc/a. 200/250V.
A.C., 220 Carr. 30/-. T.F.142E Distortion I-‘a]cmr
v v Meter, £20 Carr. 20/-. All above offered in excellent
w"“m"l SEW” EDGEWISE METERS conditlon, fully tested and checked. T.F.1100 VALVE
“ MODEI. PE 70. Dimensions 3 17/32x 111/32x2{in. | VOLTMETER, Brand New, £50 T.F.1267 TRANSMIS-
SION TEST SET, Brand Nn. 275 T.F.1371 Wide Bund Milllvolt Meter. Brand New, £50.

HEADPHONES

‘Wonderfully com-
fortable.  Light-
weight adjustable

50 mieroamp . .. 500 P .. 48/6
50-0-50 microamp . 56/- 1 ml)unmp . .... 45)
100 microamp . 300 voit A.C.... 45/-
100-0-100 mlcmnmp 52[8 VU meter...... 62/6
200 microamp 52/8 Poat extra.

ECHO HS-606 STEREO SINCLAIR EQUIPMENT

Z12 12 watt amplifier, 89/6
PZ4 Power S8upply Unit 89/6
Stereo 25 Preamp. £9.19.6
Ql4  Bpeakers £7.19.6

Iong distances. Bepxmte cull
and press to talk buttons,
2-wire connection. 1000’a of
applications. Reautlfully fin-
ished in ebony. Bupplied
complete with batteries and
wall brackets.

£6.19.6. P. & P. 3/6.

INTERCOM/BABY SITTER

Transistorised Intercoms, ideal for home/
ofiice/workshop

ete. 2-way buzzer

\ call system. For

/desk. or wall

mounting. Bup-

plied complete

with connecting

wire,batteries, in-

structions, 2 station 58/6, P. & P. 2/6.
4 station £6.12.6, P. & P. 5/-.

vinyl  headband. Micromatic Radio  Kit,
T crile S 49/6. Bullt 59/6. '
25-17,000 cps. 8 ALL POST PAID
ohm imp. B87/6
P.& P 2/8 Zi SPECPlAL OFFER
Two mps., PZ4 Power Supply, Ste
i TRANSISTORISED |25 Preamplifier, £22. or with two @14
ETWO-WAY e edes
TELEPHONE
INTERCOM NEW SINCLAIR 2000 SYSTEM
Op over iy | 85 watt Integrated Amplifier, £29, Carr. 5/-.
Self-p ¢d FM Tuner, £85. Carr. 5/-.

=) GARRARD TAPE
MOTORS

Brand new
stock as nsed
by tfamous
manufacturer.
200/250¥. A.C.

15/-. Fast For-
ward 10/8. Fast rewind 10/8. P. & P. 3/-.
Set of three motors 32/6. P. & P. 5/-.

FIELD TELEPHONES TYPE L
Generator ringing, metul cases. Operates from
two 1-5V batteries {not supplied). Excellent
conditlon. £4.10.0 per pair. Carr. 10/-

Brand new, guaranteed and carriage paid.

High quality construction. Input 230V. 50-60 cycles.
Qutput full varjable from 0-260 \olm Bn]k quantmes avallable.

1 amp.—£5.10.0; 2-5 amp.—%8.15.,
8 amp.—=$14.10.
20 amp.—2£37.0. 0

5 al
; 10 amp.—£18. 10 0; 12 amp -221 0 0;

ADVANCE
TEST EQUIPMENT

Brand new and boxed in original sealed

cartons.

VM.76 VALVE VOLTMETER
R.F. measurements in excess of
100 Mc/s and D.C. measure-
ments up to 100V. with
accuracy of +2% D.C. range
800 MV to 1 KV. A.C. range
300 MV to 300 V RMS. Re-
sistance -02- 500M Q.
Price £78.
A.C. MILLIVOLT METER
Transistorised 1 MV-300V.
Fraunancy 1 c/s to 1 Mc/s.
Price
UHF MILLIVOLT METER
Transistorised. A.C. range 10

MV-3V. D.C. current range
‘01(t/A--3MA. Resistance 1
obm-10 megohms. Price £185.
AUDIO SIGNAL GENERATOR
15 ¢fs 50 Ko/s sine or square
wave. Price
AUDIO SIGNAL GENERATOR
15 ¢/s-50 Kefs. Price £30.
AUDIO SIGNAL GENERATOR
As per J1B except fitted with
output meter. Price £35.
TRANSISTOR TESTER

VM.78

H1B

J1B
2B

TT18

AMERICAN TAPE

First grade quality American tapes.
Brand new. Discount on quantities.

3in. 2251t. L.P. acetate . ... .. ... 3/6
31in. 68001t. T.P. mylar. .. 10/~
5in. 8001t. std. plastic. . ......... 8/6
3in. 900ft. L.P. acetite 10/-
5in.1,2001¢. D.P. m¥lar ...... 15/-
5in. 1,800ft. T.P. myliar . .. 22/8

5%in. 1,2001t. L.P. acetate ..
5iin. 1.2001t. L.P. mylar
51In. 1,800ft. D.P. my'ar iy
5%in.2.4001t. T.P. mylar ...
7in. 1,2001¢ . ~td. 5 te

7in. l 8001t. L. P acetate

in

#in. 2400". D my

7in. 3,6001t. T.P. mylar .. .

Postage 2/-. Over £3 post paid.
TAPE CASSETTES

€60-60 minutes .

C90-90 minutes .
Over €2

G. W. SMITH
& CO (RADIO) LTD.

3-34 Lisle St., W.C.2
Also see oppos. page

.10.0
Carriage 10/- per jitem.
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MULTIMETERS Zor EVERY purpose/

LAFAYETTE DE-LUXE 100K Q/VOLT
«LAB TESTER” Giant 6}ln. scale Built-in
meter p /-5
2:5/10/50/250/500/
1,000V D C. 0/3/10/50/

1K/10K/100K/10M/
10M Q. - 10 to 49-4dB
i j 218.18.0. P. & P. 5/-

LAFAYETTE 57 Range
Super 50k (/volt Multi-
meter. D.C. volts 12 mV
-1000V. A.C. volts 1-6V
~1000V DC cwrTent
251LA-10 amp Ohms 0—
10megNdB —20to +81
dB. Overload protection.
£12.10.0. Carr. 3/6. - -

NEW MODEL 500 30,000
O.P.V. with  overload
protection, mirror scale
0/-5/2-5/10/25/100/

10/25/100/250/500/
1,000v. A.C. 0/501LA/5/50/
500mA. 12 amp. D.C.
0/60K/6 Meg./60 Meg.Q
£8.17.6. Post paid.

mirror scale overload protec-
tion #/3/12/60/300/600/1200v.
D.C.0/8/30/120/300/1200v.
b.C.
16K/160K/1-6/16ineg Q.
to +63dB.£7.10.0. P. & P.3/-.

20,000 O.P.V. 0/0-6/6/30/120/

6¢:0/1,200/3,000/6,000v. D.C.
0/6/30/120/600/1,200v. A.C.
0/601,A/6/60/600mA. 0/6K/

& 0-2mFd. £5.18.6. P. & P. 3/8.

MODEL TE-10A. 20kQ/
Volt.  5/25/50/250/500/2,600v.
D.C. 10/50/100/500/1,000 v.

A.C
0/601LA/2:6 mA/250 mA D.C.
0/6K/6 meg. ohm. —20 to

23dB.
10:0, 100mFd. 0-100-0-1mFd.
69/8. P. & . 2/6.

MODEL PT-34. 1,000
O.P.V. 0/10/50/250/
500/1,000v. A.C. and
D.C. 0/1/100/600/mA.
D.C. 0/100K 0. 39/6.
P. & P. 1/6.

TE-200 RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kc/s-500 Mc/s on
6 hands. Directly cali-
brated. Variable R.F. at-
teanator. audio output.
Xtal socket for calibra-
tion. 220/240V. A.C
Brand new with Instrue-
tions. £15. Carr. 7/6
Size 140 x 215 x 170 mm.

ARF-100 COMBINED AF-RF

SIGNAL GENERATOR

AF. SINE WAVE
20-200,000 c/s.
B8quare wave 20
30,000 c/s. O/P.
HIGH IMP. 21V.
P/P600Q 3-8V, P/P.
TF 100 Kc/s-300
Mc/r, Variable R.F.
attenuatlon Intfext. imlnlation. Incorpor-
ates dual purposc meter to monitor AF out-
put and % mod. ot R.F. 220/240V. A.C.
£50.0.0. Carr. 7/6.

250/300/1,000v. D.C. 0/2'5/ _

TE-800 20,0000 /VOLT
GIANT MULTIMETER
mirror scale and overload
protection. in. full view
meter, 2 colour scale. 0/
2-5/10/250/1,000/5,000v
A.C. 0/25/12-5/10/50/250/
1,000/5,000v. .C. 0f
501LA/110/100/500 A/
10 amp. D.C. 02K/
200K/20 MEG. OHM.
215. P. & P. 5/-.

MODEL AS-100D. 100K Q/

NEW CATALOGUE

Nearly 200 pages giving full details of a
comprehensive range of COMPONENTS,
TEST EQUIPMENT, COMMUNICATION
EQUIPMENT AND HI-FI EQUIPMENT.
Each section greatly enlarged and fully
illustrated. Thousands of items many at
bargain prices.
Free Discount Coupons Value 10/-

SEND NOW-ONLY 76 Pcpi-

VOLT. 3in. mirror scale.
Built-in meter protection.
0/3/12/60/120/300
/800/1,200v. D.C. 0/6/30/
120/300/600v. A.C. 0/
10 A/6/60/300ma/
12 amwn. 0/2K/200K/2M/

200M Q. —20 to +17dB. [
£12.10.0. P. & P. 3/6.

~

PROFESSION-

Automatic
overload pro-
tection, mirror
scale. Ranges: 1/10/50/260/500/1,000 volts.
D.C. and A.C. 0-500QLA, 10mA, 250mA.
Current : 0/20K 200K, 2 megohm, Decibels:
—20 to +22dB. £5.19.6.
P. & P 2/6.

MODEL TE-70. 30,000
0.P.V. 0/3/15/60/300/600
/1,200v. D.C. 0/6/30/120/
600/1,200v. A.C. 0/30LA
/3/30/300mA. 0/16K/160K
J1-6M/16 Meg. @

£5.10.0. P. & P. 3/-.

TE-51. NEW 20,0000/
VOLT MULTIMETER with
overload protection and
scale. 0/6/60/120/
1,200v. A.C. 0/3/30/60/300/
600/3,000v. D.C.0-60LA/12
/300mA. D.C.0/60K /6 meg.
ohm.82/8. P. & P. 2/6.

TY75 AUDIO SIGNAL

GENERATOR
Sine Wave 20 CPB-200
Ke/s. Square Wave 20

CPR-30 Kcfs. High and
low impedance output.
Qutput variable up to 6
volty. 220/240 volts A.C.
Brand new with Instruc-
tions. £16. Carr. 7/6. |
Bize 210 150x120 mm.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

e A new portable
bridge offering ex-
cellent range and
accuracy at low cost.
Ranges: R. 1Q
11-1 megn 6 Ran-

Y o gea +1%. L. 1luH-
|- ™ _____—___o ]111HENRYS6 Ran-
ges —2%. C. 10pF

4+ 1110mFJ. 8 Ranges -2%. TURNB RATIO
1:1/1000~1:11100. 6 Ranges 19, Bridge
voltage at 1,000 cps. Operated trom 9 volts.
100 A . Meter indication. Attractive 2 tone
metal case. 8ize 7§ x 5 x 2in. £20. P. & P. 5/-.

R209 MK. Il
COMMUNICATION RECEIVER

11 valve high grade communication receiver
suitablefor tropical use. 1-20 Me/s on 4 bands.

CURRENT RANGE OFFERED

FULL SRP22 Mono .. ....... .10.0
BRAND NEW AND GUARANTEED AT SRP22 8tereo. .. . £6.19.6
FANTASTIC SAVINGS *1025 Momno .. .. 27.10.0
*1025 Stereo. . £7.19.6

*2025 8tereo ) i £8. 8.0

*2025T /C Mono/Sterco £8.17.6

*3000 Stereo £9.19.6

*3P25 MKII, £11.19.6

*BL5S . . - £11.19.6

AT0 MK 11 £12.10.0

*AT60 MKII . ... ...... £13.10.0

*8L65 5 £14.14.0

£19. 0.0

.. 228. 7.6

() kb Mol o ... 829, 090

8L95 . £35. 0.0

WB4 Bases £3.19.6 Perspex Cover £3.10.0
Carriage/insurance 7/6 extra any model. *Special offer buse and cover available for these
models at £4.16.0. Carr. 5/-. Full range of Garrard accessories available.

UNR-30 4-BAND
COMMUNICATION RECEIVER
Covering 550 Kc/e-30 Mc/s. Incorporates BFO. Builtin

speaker and phone jack. Metal cabinet. Operation 220/
240V. A.C. Bupplied brand new, guaranteed with

instructions.
i carr.76 13 GNS.

LAFAYETTE SOLID STATE HAG00 RECEIVER
5 BAND AM/CW/SSB AMATEUR AND SHORT
WAVE 150 Kc/s-400 Kc/s and 550 Kc/s-30 Mc/s
F E T tront end @ 2 mechanical filters ® Huge
dial @ Product detector ® Crystal calibrator @
Variable BFO @ Noise limiter @ S meter @ 24in.
Bandspread @ 230V. A.C./12V. D.C. neg, earth
operation @ RF gain control. Size 15in. x 93in.

8}in. Weight 18 lbs. EXCEPTIONAL VALUE.
£45. Carr. 10/-. S.A.E. for full details. i

NEW STAR SR-200 SSB AMATEUR RECEIVER

f An exciting new receiver covering 6 amateur bands
166/80/40/20/15/10 metres. Illuminated stide rule dial
@8 meter @Crystal calibrator @ Product detector @
Automatic nowe limiter @ RF tniiing and gain con-
trois. @ Bpeaker or phone ontputs @ 8 valves, 2 tran-
siators, 2 diodes. 220/240V. A.C. Bupplied brand new
and guaranteed. £40.0.0. Carr. 10/-.

% TRANSISTORISED FM TUNER %
TRANSIBTOR

z
ONLY 6x4x2}n.
3 L.F. stages.

LAFAYETTE LA-224T TRANSISTOR
STEREQ AMPLIFIER

19 transistors, 8 diodes. |HF music power

30W at 8 ohmas. Res. 30~20,000+2dB at

1W. Distortion 19, or less. Inputs: 3 MV

and 250 MV. Outpnt: 3-16 ochms. Beparate

L.and R. volume controls. Treble and bass

control, Blerﬂ; phgne Jack. Brushed
I i

AM/CW/FM operation. Incorporates p
vernier driver, BFO. Aerfal trlmmer, internal
speaker and 12v. D.C. internal power suppiy.

TE-65 VALVE VOLTMETER

High quality instrumeut
with 28 ranges. D.C. volts

X 1:5-1,500v. A.C. volts 1-5-
{ ‘ 1,500v. Resistance up to
I i % I 1.000 megohins. 220/240v.
‘“i I A.C. operation. Compiete
il s with probe and instructions

I M :17.10.0. P. & P. 6/-.
i X ) Addltional probes avail-
& ble: R.F. 35/- H.V. 42/8.

plied in excellent condition, fully tested
and checked. £15.0.0. Carr. 20/-.

sl @' @»ﬂ

a B d extruded front
panel with metal case. 10 x 3%/, x 717 4in.
115/230v. A.C. £28. Carr. 7

el bt B A =
MODEL ZQM TRANSISTOR CHECKER
Tt has the fullest capacity for
checking on A, B and Ico.
Equally adaptable for
checking dlodes, etc.
8pee.: A: 0-7-0-9967.
B: 5-200. Ico: 0-50 §
microampa 0-5mA
Resistunce for diode
2000Q-1M . Supplied
coinplete with instruc-

tions,battery and lead . £5.19.6. P. & P. 2/6.

Cables

ates on OV battery. Coverage 88-108Mc/s.
Ready built ready for use. Fantastic value
7.6. P. & P.2/6.

T0-3 PORTABLE OSCILLOSCOPE
3in. tube. Y amp. 8en-
sitivity -lv  p-p/CM.
Bandwidth 1-5 cpe-1-5
MHZ. Input imp. 2
meg(} 25pF. X amp.
sensitivity. -9v p-p/CM.
bandwldth 1-5 cps-800

KHZ. Input Iimp. 2
meg Q@ 20pF. Time base.
5 ranges 10 cps 300
KHZ. 8ynchr ion. Internal rnal.
Illuminated scale 140% 215 x 330 mm.

Welght 1531b. 220/240V. A.C. Supplled
brand new with handbook. £85.0.0. Carr.
1

(RADIO) LIMITED

Phone: GERRARD 820479155
SMITHEX LESQUARE

Sl il NN
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PRACTICAL

WIRELESS

VoL 44 Noi2

Issue 746

APRIL 1969

TOPIC OF THE MONTH

Time for review

HE Monopolies Commission has its ever vigilant eye

on matters of take-overs and lack of competition,
yet it has never looked at radio broadcasting—the
attitude seems to be that monopoly by semi-state
organisations is no evil.

Before readers draw the conclusion that we are
about to change our policy and jump on the bandwagon
of the “pirate station lobby’* we say straightaway that
we will never support anarchy of the airwaves (or
anywhere else for that matter). All we are suggesting
is that it is time to review the situation on sound
broadcasting, to see whether there isn't a good case
for the licensing of radio stations independent of the
BBC, their revenue obtained by advertising.

We know the arguments against this; that the
programme material would descend to the lowest
common denominator, that there aren’t the available
frequencies, that local papers would suffer from the
competition for advertisers and that the BBC is doing
a grand job anyway. We have said that we are suggest-
ing ideas, not acting as a pressure group, but let us take
these arguments one by one, taking the last one first.

There is no need to commit Auntie to euthanasia,
she /s doing a grand job, and independent stations
could be complementary to the existing four services.
There could be room for them, on v.h.f.,, (125 channels
are available). Most American cities of any size have
at least fifteen f.m. stations, so we could presumably
do the same without interference to or from European
stations. As for the argument that commercial radio
would rob local papers of advertising, this has not been
borne out abroad where this has happened, nor were
national newspapers hit by the introduction of
Independent Television.

We are very lucky in having a body such as the BBC
to control our broadcasting services as they stand at
the moment, but Auntie can stand competition—she
has done itin the pastand can do it again. The Conserva-
tive Party has pledged to review the situation if they are
returned at the next election and the big debate on this
subject is likely to grow.

Let's start talking about it now; we welcome readers’
comments.

W, N. STEVENS—Editor

NEWS AND COMMENT

Leader
News and Comment

MW Column
by C. Molloy
Practically Wireless
by Henry
Letters to the Editor
On the Short Waves

by Christopher Danpure and
David Gibson, G3JDG

CONSTRUCTIONAL

Cir-Kit
P.W. Double-12, Part 1
by Hal Moorshead

Progressive Superhet, Part 2
by F. G. Rayer, G3BOGR
The Mite
by Julian Anderson

One-Sixty Superverter, Part 2
by A. S. Carpenter, G3TYJ

OTHER FEATURES

Aerials. Part 1—Transmitter Aerials

by A. J. Whittaker
Satellite Earth Station, Part 1
by Richard Collins

Relays and their Uses, Part 1
by K. T. Wilson

Home Workshop Practice, Part 2
by P. Hamley

Magnetic Sound Recording,
Part 3
by W. S. Fowler

MAY ISSUE WILL BE PUBLISHED

ON APRIL 8th
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910
916
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914
923
928

933
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graphs and arlicles published In '‘Practical Wireless™ I8 ificall

reserved thr

Ali correspondence intended for the Editor should be addressed to: The Editor, “Practical Wireless'', IPC Magazines Ltd.. Tower House, Southampton Street, London,
W.C.2. Phone: 01 836 4363. Subscription rates, Including postage: 42s. per year to any part of the world. €) IPC Magazines Ltd., 1869. Copyright in all drawings, photo-
the countries slgnatory to the Berne Convention and the U.S.A. Reproductions
or imitations of any of these are therefore expressly forbldden.
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NEWS AND COMMENT...

TRANSISTOR TESTER TT 1
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The model TT 1 transistor tester is a portable, battery
operated instrument for checking the feakage current and
current gain of bi-polar transistors. Its main feature is that
current gain may be measured anywhere within the range
of 5 microamps to 100 milliamps, ensuring that circuit
operating conditions may be reproduced. An expanded
scale is provided for indicating leakage current, covering
the range O to 100 milliamps, mid-scale 100 microamps.
All measurements are made with a collector voltage of 9V.

Specification: Measurement facilities—d.c. current
gain, Collector-base leakage current, Diode leakage
current, Internal battery check. d.c. current gain ranges—
10-1000. Collector current ranges—0-100 microamps,
0-1 milliamp, 0-10 milliamps, 0-100 milliamps. Indication—
On 3in. moving coil meter and calibrated dial. Polarity—
n-p-n and p-n-p. Collector voltage—9V. Power supply—
From internal 9V PP7 battery, duration 6 months. Case—
Hammer-grey finish with screened front panel, “lay flat”
carrying handle and rubber feet. Weight—3 Ib. Size—
9 x 6 x 3in.

The price is £32. R.M.S. Instruments Limited, 24
Guildford Street, Chertsey, Surrey.

THE RAVENSBROOK STEREO AMPLIFIER

A

-
k,é;

LLIT

The Ravensbrook is based in many respects on the
Ravensbourne design with a nominal output of 10--10
watls.

The whole amplifier is constructed on a single printed
circuit board made from high grade fibreglass.

A four-way push-button Input Selector provides
selection of disc, tuner and tape inputs. The fourth button
provides for mono/stereo operation. In the mono position
the left-hand input channel is fed to both speakers. The

906

output from a compatible stereo pickup is connected in
parallel ror playing mono records.

Total harmonic distortion is less than 0-1% at 10 watts
into 15 ohms. 1kHz; and Jess than 0-25% at 10 watts into
15 ohms. 100Hz-10kHz. Output impedance matching is
8-16Q.

A low noise pickup input stage using a special low
noise p-n-p transistor, in conjunction with a high output
second stage, achieves a very wide dynamic range. This
avoids distortion on peak recorded passages. Two special
quadrifilar wound transformers are used to drive two pairs
of ‘high current gain output transistors giving very low
distortion. The technique of winding quadrifilar trans-
formers, where all four windings are wound simultane-
ously, results in maximum coupling and perfectly balanced
windings. These transformers are smaller versions of those
to be found in the Ravensbourne amplifier. Silicon tran-
sistors are used throughout apart from one germanium
device which forms part of the regulated power supply.

Recommended UK retail prices: Chassis model £42 10s.
Case model £47 10s. Teak case alone £5. Purchase tax
10s. 1d.

Rogers Developments (Electronics) Limited, 4-14
Barmeston Road, Catford, London, S.E.6.

COURSE FOR BEGINNERS AND ADVANCED
Readers might be interested to know that the
Leyton Senior Evening Institute, Essex Road, E.10
runs a radio and TV maintenance class on Wednes-
day and Thursday evenings dealing with the
principles and practice of our hobby. This caters for
beginners and the more advanced.

Enrolmentis through the normal evening institute
channels, and, although the course started in
September, new faces are always welcome.

MOTOROLA DATA BOOK OF ICs
Motorola Semiconductors Limited, York House, Wembley,
Middlesex, has announced publication of the first edition of
The Integrated Circuits Data Book. It contains complete
data sheet specifications and other applications and test
data for all standard Motorola integrated circuits (both
digital and linear) manufactured at the time of publication.

A valuable interchangeability guide to all major manu-
facturers of digital and linear integrated circuits is included.
Manufacturer type numbers are listed in alphanumerical
order by product family and cross-referenced to the
Motorola direct replacement. A description of the circuit
function is also included for each manufacturer’s part
number.

Other items in the 960-page reference include a digital
applications selection guide, arranged by function, for
Motorola’s eleven logic families, and an alphanumeric
index to all Motorola type numbers. Separate sections are
devoted to MECL, MHTL, MTTL, MDTL, MRTL, MOS and
linear integrated circuit data sheets, plus a 12-gate
complex array.

Supplements to The /ntegrated Circuits Data Book will
be available, and an updating service subscription coupon
printed in each copy gives the subscriber the opportunity of
receiving complete data sheet information for all new
Motorola IC introductions.

The book can be obtained from The Modern Book
Company, 19-21 Praed Street, London, W.2, at a cost of
£2 10s. plus 5s. postage and packing.
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NEWS AND (OMMENT...

WORLD RADIO CLUB AWARD

For nearly 50 years listeners have been reporting to
broadcasters on reception of transmissions. In return, the
BBC and other broadcasters have sent cards to verify
correct reporting, the card issued by BBC External
Services being known throughout the world as the “Big
Ben” card.

Now, for the first time, the BBC is offering an award to
listeners who cerrectly report on a number of BBC trans-
missions received from different transmitting sites. The
reports will be analysed by BBC engineering staff and the
certificates will Se issued by the programme, World Radio
Club. This award scheme applies to the one frequency
schedule period only—2nd March to 3rd May, though
there’s a possibility that the scheme will be repeated.

To qualify for the award, listeners must give evidence of
reception of three BBC transmissions from each of the
following: Great Britain and the Atlantic, East Mediterra-
nean and Far Eastern relay stations. These twelve
reports (which must be received in one envelope before
the end of May) should contain the following information.
location, date, time, frequency and a few words about
programme content. In return, the award will contain the

THE LECTURE:

About colour TV, covering the
setting-up procedure and dealing in
detail with degaussing, purity, con-
vergerice and grey scale tracking.

THE FILM:

Entitled “It's the Tube that makes
the Colour” and describing the

Caxton Hall,

manufacture of Mullard “Colour-
Screen’’ TV picture tubes.

THE NOSH:

Free refreshments will be served
during the interval.

THE VENUE:

Westminster, London, S.W.1.

four verifications required by the serious DXer.

To be eligible for the award, a DXer must be a member
of World Radio Club, the programme for DXers and short-
wave enthusiasts which is broadcast in BBC World
Service on Sundays at 0930 GMT, Thursdays 1245 GMT,
Fridays 2345 GMT and on the North American Service on
Mondays at 1515 GMT. To become a member you need
simply write to World Radio Club, BBC, Bush House,
London, W.C.2.

The picture shows Doug. Crawford, the World Radio
Club compére.

CONFERENCE
DIGITAL SATELLITE COMMUNICATION

A major impact on all aspects of satellite communication
over the next five years is expected to result from the
introduction of digital techniques, especially pulse code
modulation. In recognition of the economic and technical
implications of this, Intelsat, the international consortium of
over 60 nations is to sponsor a conference entitled
“Digital satellite communication”. The IEE is to co-sponsor
the conference which will be held at Savoy Place, London,
W.C.2, from the 25th to 27th November 19689.

The aim of the conference is to provide a forum for the
presentation and exchange of information on digital-
communication techniques, and the programme will
embrace; systems aspects including performance targets
and comparisons with analogue systems, coding and
modulation, signalling and switching including interface
with terrestrial networks, demand assignment and multiple
access techniques, error control, interference aspects.

The programme will also include some invited papers
from international authorities in this field.

The technical programme committee invite contribu-
tions from all nations, and intending authors should
submit synopses written in English (preferably) or French
of 500 to 1000 words in length by the 1st April 1969.

Further details -of the conference and registration
forms will be available in due course from the Intelsat-1EE
Joint Conference Secretariat, Savoy Place, London, W.C.2,
England.

CASSETTES FROM LONDON TO SYDNEY
Fifteen of the cars which completed the London to Sydney
Marathon carried the Cassette Car Radio and other Philips
car entertaining equipment. They included one of the six
official Ford Cortinas, driven by Britain’s Roger Clark
with Ove Andersson as co-driver, which was all-set to
win the marathon before mechanical trouble on the last lap
putitinto 10th place.

THE DATE:
Friday, March 28th at 7.15 p.m.

THE TICKETS:

They're free too! send a s.ae.
now to: FILM SHOW, Practical
Television, Tower House, South-
ampton Street, London, W.C.2.

Caxton  Street,

907
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HOW TO USE YOUR FREE
GIFT TO BEST ADVANTAGE

Like all good inventions, Cir-Kir is the kind of
product which makes you wonder why it was not
invented years ago. It is remarkably simple, cheap
and efficient and in this article ways will be described
of using your free length of Cir-Kit to its best
advantage,

IR-KIT, which is the invention of Mike Wheals, is
Cproduced by his company “Peak Sound (Harrow)
Lid.”. As you will see from your free sample, it
comprises 99-5%, pure copper strip one-sixteenth inch
wide. This copper strip, which is only two-thousandths
of an inch thick, is backed by a layer of special adhesive

coas

o ole e

protected by easily removed silicon release paper. The
surface of the copper is covered by a flux assist lacquer
making soldering easy.

Being inexpensive and easy to apply, either to plain
or matrixed paxolin board, alterations and modifica-
tions are quickly carried out.

APPLYING CIR-KIT

If there is not a circuit layout to follow, refer to the
theoretical circuit diagram and if necessary decide how
you wish the components to be arranged on the board.
The overwhelming number of semiconductor circuits
are low impedance operated and the layout is therefore
relatively unimportant. Normally articles in PRACTICAL
WIRELEss give details of whether layout is important
and this may be taken as a reliable guide.

Foes .ci:'::q
L‘rr‘: L, ,.—"
} |
78 2] © 7 ] @ ©) @ ®
HH _I Ins:latting tape [~ L ) —
"::__Li:::l - i copSe\: sg:ips I
: B S R S v
: : ! ! ! [} Z ’ Z
; 5 i : b ] — 77 ]
! ; : L Yy
! J { L T
Ay ® U

Fig. 1: The component leads should be passed through holes adjacent to the strip, Fig. 2: Leads may be doubled back if convenient;

Fig. 3 and 4: Bends or curves are easily incorporated; Fig. 5: T-junctions are made by joining the strips and soldering afterwards,

Fig. 6: Components of different sizes may be mounted on two parallel strips by using holes on alternative sides; Fig. 7: Crossovers
may be used, Fig. 8 For quick “bread-boarding’’ components may be mounted on the same side as the copper strips.
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Because of its economical rate
of use and its long life the
lengths of Cir-Kit sold on cards
should last the experimenter a
considerable time. Another ad-
vantage is that the adhesive will
be found to strengthen with age
making it suitable for both per-
manent and experimental work.
The length presented is suffi-
cient to enable you to build either
the Hi-Fi preamp or the tone
control for the P.W. Double-12
project described on page 910. W

. e
e —

+ .

Laying the Cir-Kit strip is a simple matter of peeling back the
protective backing and pressing it onto the matrix board.

A very easy and convenient way to work out the
layout is to draw the proposed positions on one-tenth
inch graph paper and, using the same pitched matrix
board, transfer the final layout to the board. Using
one-tenth inch matrix board, the one-sixteenth Cir-Kit
strip will fit exactly between the holes.

Cir-Kit may of course be used with plain board such
as paxolin, but here it will be necessary to drill the
required holes with a No. 60 drill, these holes may be
either adjacent or through the strip.

ADVANTAGES OF CIR-KIT

One distinct advantage of Cir-Kit is that cross-overs
can be incorporated in the design; it is only necessary
to lay clear adhesive or insulating tape over the strip
nearest the board and lay the cross-over strip on top
of that. Right-angles and curves are readily made by
gently bending the Cir-Kit as it is laid.

SOLDERING

Soldering presents no more difficulties than with any
other form of wiring. It will however be necessary to
bear in mind the rules that apply to good transistor
soldering techniques. These are:

1. You should have a hot soldering iron to start with.

2. Low melting point solder should be used.

3. Apply the solder and iron together leaving them
there just as long as necessary (one or two seconds is
about right as long as the solder has begun to flow).

4. Once the joint has been made ensure that the
component is not moved whilst the solder is setting.

3. Too long an application caused by using an iron
which is t0o cool will cause the =opper strip to expand
and possibly lift off the board.

QUICK BREADBOARDING

When quick experimental circuits are required the
Cir-Kit strip and the components may be applied to the
same side of the board, making alterations and modifica-
tions very quick.

POINTS TO REMEMBER

Cir-Kit, exactly as supplied as the free gift, is widely
used by industry, research organisations and educational
authorities for experimental and development work.

Watch out for the
NEW LARGE-PAGE

PRACTICAL TELEVISION

April issue on sale March 21

Contents include

% The Videoscope MV3

A new P.TV oscilloscope design with wide band-
width to meet the requirements of colour receiver
and videotape equipment servicing.

% Understanding Colour Faults

The first requirement in trouble-shooting in the
chroma and tube-drive sections of a colour receiver
is an understanding of colour faults: are you faced
with a case of distortion, phase error, low gain in
one channel or the complete absence of one or
more of the colour signals ? The diagnosis of colour
fauits and how to quickly pinpoint their causes is
simply explained.

% Aerial Design

Constructional details of a Band /il aerial for loft
or outdoor use with a combined downiead. Also
how to make a simple balun.

% Flywheel Sync Circuits

Commonly-used circuits are examined with an
outline of fault-finding and adjustment procedures
and off-screen illustrations of fault effects.

PLUS ALL THE REGULAR FEATURES
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PART 1

used for a considerable time in some quarters

and the amateur constructor may have been
very disappointed at some of the results achieved
after building amplifiers claiming to fall into this
category.

The PracTICAL WIRELESS "“Double-12"" was designed
as a true hi-fi project, that is its performance had
to fall within certain specifications for frequency
response, distortion etc. If the electrically measured
characteristics are good on an amplifier it follows
that the final results when listening to records, tape
or f.m. radio will also be good. In addition to being
excellent in performance the “Double-12" is easily
made from reasonably priced components, all read-
ily available and the associated metalwork and
cabinet are as simple as possible, compatible with
rigid construction and pleasing appearance.

THE term “High Fidelity” has been grossly mis-

The equipment used for testing the P.W. Double-12.

This month’s article deals with the building of
the panels for the preamplifier and tone control using
the free gift of Cir-Kit presented in this issue. The
length supplied is suflicient to build either of these
units. Next month we will be describing the con-
necting of these panels to the controls and the

910
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metalwork for the complete preamplifier. The fol-
lowing issue will deal with the main amplifiers and
power supply and details of a suggested cabinet.

Although this short series will be dealing with a
stereo project, there is no reason why it cannot be
used for mono and here, of course, only one preamp.
and one main emplifier are needed.

Specification

To be considered as hi-fi an amplifier must have
sufficient output, and for this reason an output of
12 watts (r.m.s.) was considered necessary. Obvious-
ly it is no good having plenty of power if it is
distorted and the total distortion at 10 watts is about
0.06% and at 1 watt a tenth of that figure. To
provide a wide range of tone control separate bass
and treble controls give a 12dB boost or cut at 100c/s
and 10kc/s with reference to lkc/s. With no fre-

€

A Tkc square wave after having been passed through the entire
amplifier.
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The very slight slope on the square wave at 10kcs shows that
response at this frequency s also very good.
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Fig. 1. Graph showing the control of the tone controls. The
horizontal line is with both treble and bass controls in the
centre position.
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Fig. 2: The equilisation of the unit for a Deram pickup.

The front panel of the completed unit,

quency correction applied the response is within
+3dB between 30c/s and 45kc/s.

An amplifier of this sort needs switched equilisa-
tion for magnetic or ceramic cartridges. The output
from an f.m. tuner should already be equalised as
should the low level output from a tape-recorder
and in these cases frequency correction is not
needed.

An attractive feature incorporated in the pre-
amplifier is the overload factor, that is the factor
by which the input may be overloaded without
incurring unacceptable distortion. The following fig-
ures give the input sensitivities for full output and
the overload figures in parentheses: Magnetic pick-
up —2-5mV (45mV), Ceramic pickup —25mV
(250mV), Radio or auxiliary —60mV (1 volt).

The most severe test that may be applied to an
amplifier is to observe on an oscilloscope the repro-
duction of a square wave. Any deficiencies in the
system will show up clearly: photographs of the
response at two frequencies show how well the
“Double-12" performed.

Preamplifier circuit design

In the preamplifier low-noise silicon transistors
were chosen and the plastic encapsulated versions
were used, BC169C, these are available for about
2s. 6d. each. The actual types used are not critical
and if slightly less gain can be tolerated the follow-
ing types may be used BCI09, BCI149, BCI172,
BC184L, BC151, BC154, 2N930 and 2N3391A. Some
of these types are exact equivalents but, as men-
tioned, others have less gain. :

Transistors Trl and Tr2 form a directly coupled
pair, the base voltage of Trl is derived from the
emitter of Tr2 through R7, 220k{). By using this
arrangement a high impedance input can be
obtained making matching a simple matter by select-
ing suitable resistors on the input switch; another
advantage of this arrangement is the stabilisation
achieved and an improvement in the signal-to-noise
ratio.

To obtain the necessary equalisation for the var-
ious inputs, negative feedback is taken from the
collector of Tr2 through a switched RC network
to the emitter of Trl. In switch position A (magnetic
cartridge) the equilisation is within +1dB over the
complete audio range for the RIAA replay curve.
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For ceramic cartridges the low and
high turnover points can be adjus-

R6 220k0 s S =
M -0 ted by altering the input resistor
e ‘L Rsé 3. 125 R3. The value shown gives a good
2
2-5F e 820kA S 2831: $18kn response for the Sonotone 9TAHC,
5 while the graph shows the curve
r—iF for a Deram pickup.
co Careful selection of the com-
T > ponents in the feedback circuit will
(C2l BE6g 2-5uF give a good signal-to-noise ratio
6-4pF c10 =
a5 on all inputs (60dB down) and a
[}.. 80uF q b
Tosv high overload point (26dB on mag-
82,10 1A netic pickups).
3 4 Output
= 2
Tone control
circuit design
R3 R4
R2 q g

LR % Eg The tone control is built on a
separate board and, in addition to
S giving wide control over the tone,

31 positions gives a voltage gain of four times.

1. Magnetic input 2-5mv Llpear rather than reverse logarith-

2 Ceramic input 25mv bce mic controls are used because of

R the difficulty of matching such
o — G ulDED. TaSen 5000pF  0-O2uF controls. If the tone control is to
R10 R12 be used on a monaural system
. . S TEE. T reverse logarithmic controls may

fig R d: Thiegf"/’;. :/ e ase  of course be used.
preampriver. The operating point of Tr3 is
controlled by R4, R5 and R6, while
ANAA- a.c. feedback is removed by C7.
Tone control is achieved by means

.

* components llst Y2305 6 7 8 910112 BILI5 61781920 2223247252 272829303 32 33 %
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘
OOOOOOOOOOOOOOOOOOOOOOORGOOOOOOOOOOB

1B 0000000¢O0 0000000 {flifte yoocoogootl
PRE-AMP common——=@ © 0 0 0 0 030, 0 0 0 0 0 ORS ccooo} ooo o clGe—d—+20V
© 00 00 RI12kxg 0000 0O 0cooo0opqgoeo0o0 | 0Ok
Resistors: S1B/3—+=@ 0 0 0 0 0 OPHO o gRIZP O ¢ 0 00 RiSkgoC8 oo E
0000000 e} o o] R7 00000 =] o 0 (o]}
:; 483‘;8 2190 12:28 SIB/2—1—=© 0 000 0 0 & of0 | o Trio o ¢ piy olJo o ;1
: 0000000 O0CQ ol Jor™yo Cry0 0C3| oJJo o
SIB/1—+»@ 0 0 ¢ © OR9¢ © o o [l o o000 o080 o)
RSN 20y IS 2200 o o ofAo <] oo 2| |o yo| |c1o 0%77‘2 o €10 ok
R4  82kQ R12 120Q o cR11Ao o%csooo oefcocg‘o00 A Rfe 2] ol
R5 820kQ R13 15kQ oo oldo b vl jo cooo | oodio] oo cdyp | of Yo oM
00O o0 0000000 o 0 o 0 O ¢ > ] c9 oo\l
R6 220k R1g ?288 co§n1r':\on——-—© 00000000000 O0O0.0® cRBEAO o C4 b olelo 0 | ot@=—1+—Output
R7 220kQ R1 8 000000000000 00O0O0O0 0! o] 0 O < o oo oo P
R8 330Q OV—|+©00000000000000000 OLOOL R140 0 o | ol@=— —0V
0000000000000 O0O00O0CO0 o © 00 o ©co00CoOo o OR
VR1 10kflog—Double ganged OooooooooooooooooooooooooooooooooOS
Capacitors: 000000000000 0000000000000000000000T
C1 2-5uF 64V Mullard
C2 6-4uF 25V Mullard
C3 20 or 22pF 7 203 4.5 6 7 8 9181 121301516 171819207 22232425227 282830 3 R33N
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOI
C4 80uF 2:5V Mullard D00000000000000000000000000000000()s
C5 5000pF Mylar film s R
p y' O 00U o U0 00C 00000000 00 ocucoouuucuuug‘pn
CG 01}LFMy|arfllm 0000000000 OC P
Cc7 O'OZ#F Mylarfllm ﬁ%oooooooooooomn
C8 10/,LF16VMU||ard OOOWOOOOOOOOOOOOOOOOOOOOOO00l
5 000 000000 0 0000000 M
Cg 25“'F64VMU”ard 0000000000000OOOOWOOOOOOOl.
C10 80uF 25V Mullard geogagon gag oooootg:g__g__g:sjoooool
®
)
Transistors: S e e e L L A st
Two of any of the following silicon mo 0c0000O00O0 o@mo coo0co0o00 K
types—BC169, BC184, BCT49, giooamessnsangogaggeccoccocencooe!
BC109lngalngroups—h'thaln nﬁnnnnnnonnnnnnnonnnnnnnnnnnnLooc)oo[
arerecommended. al—uvouuo CUT e Ul ouomﬁﬁu
a OOOOOOOWOOOOOOOWOOO {
Miscellaneous: Qooco0o00000000000000000000000000000()8
Board—O0-1in. matrix or plain pax- oooooooooooooooo_oooooooooooooooooo A
olin 2 x 33in. Four-pole Three-way - . o
selector s‘\‘Nitch Cir-Kit 17in Fig. 4: The component layout of the preamplifier showing the positioning of the
- : Cir-Kit strip. :
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[ +20v
R7 S
c7 3:3k 2
10uF
1
il y
c1
2R2
3 S22kn
0-0033pF 0-O1uF 3
il SR8
VR1 sSVR2 2 6-8kN
100k() $ ¢——@——> 2 250k s
Treble c4 <Bass
Output — 1&3:
from 0
pre-amp
o -
c2 C5 To power
kO ame
0 coaaul-:r 10pF'E
&
s
b3
3 10kQ
Volume
QO
ov

Fig. 5: The circuit of the tone control,

% components list

TONE CONTROL CIRCUIT

Resistors:
R1 220kQ R5 15k
R2 22kQ R6 47kQ
R3 22kQ R7 3-3k&
R4 47kQ R8 6-8k{2
VR1 Treble 100k VR2 Bass 250k{2
linear linear
[VR1 and VR2 should be double ganged types for
stereo].
Capacitors:
C1  3300pF C5 10uF 16V
C2 3300pF C6 10uF 16V
C3 0-01uF C7 10uF 16V
C4 0-01uF C8 10uF 16V
Transistor:

BC169C or any of series quoted for preamp.

Misceillaneous:

Baseboard 0-1in. matrix board or plain paxolin 2 x

33in. Cir-Kit 17in.

. 6 7 8 910 11213 1415 16 17 16 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 I
of frequency selective feedback 0C0O0O0PO0O0000O0O00OOPOO000O000GCO00O0OCA
one network givingtreble boost o000 O 0000000000 oooooooooooOa
P idine hace © 00 OfEdR20 00 000 00 0O oo o cooooocool
and cut, the otherprowdlng bass VR2— 0000 0000000007 |00orho oo 00 OfQ=e—1—+20V
boostandcut. Theoutpu‘lfrom oc0opodo0000O00O0O0COO0O 000 JR700 0 O00O0OE
the unit is taken via C8 to the VR1-——=@ © o cocococooooo0ocooJooofpocooocooof
M ‘ fh l'ﬁ h [elle] 300000000000 0o 0o o000 0000¢6
Input of t e.poweramp! er, the VRI1VR2_ | R0 e G0 ® 0Ceo®00O0OBOOOGOH
volume havmg been controlled Slidens opoooloooldio oloocooooooo0o]
at 'the input to the tone control VR1—| o@uo c5 o ZR4 ﬁ-‘r\:oo R80 0 0000000

H o [ -] o o © o, [+] B2 OO ©Qoocooooo0o0k

unit, VR2—}—=@ o obogoPogoldo o Mio0ofoooconoo000l

)
000 0fAdo®orodof o[w"e0c]coocooooooN
input from 0000 0 0o 0086 oTno 000 coCB0 coO0ONK
— < 0 O o OR3 0 ORS oo o0 D t— Output
Layout O G cdooooodoooldooo ooocoTHoocoooooooP
H - QV—1+—=0Q 00000000000080008000,d00000000D0O0 OCIQ~wTF—0V

COHSIderatIOHS ©600000000000000000000000006000000o R

. H 8 Y. 00000000000000000000000000000000()$

d IA'S men_tlhong(_‘l ll(n‘[‘hle ‘lrt[ICI,e (o)oooooooooooooooooooooooooooooooool
ealing wit ir-Kit, layout s
uncritical and the one suggested
may be altered if desired. No
attempt has been made at

miniaturisation and the layout 1203 45 65 78 91010 1213 1415 16 17 18 19 20 21 2223 24 25 26 27 28 29 40 31 32 93 %

i 1 00000000000 00000O000000O0O]

rgughly follows ‘he. 'CII’CUII ©0000000000000000000000()S

diagram. For those wishing to ion o gnoAgAnNgAseRANS DN DS

make the units smaller it is TR I e e e g

H v ~ 000000000 0CO0O000O00O000O00O0O0OOOO

perfectly possible to have the 3 I ccooeaoadBdl

preamp and the tone control ooooooooo%booooooooool

on one panel for each channel. foRa s gan 0 : mram s wrienmnores MR

The actual assembly _Of [he C0OO0O0ODOOOO0OO00O0000000000O0NDOO0O0O0OOK

untts ShOU]d be as described n gg%_._'-é‘looooooocoooooocoooooooooooooool

the introductory article on Cir- Goomapupanage o cpagagogagageccoccoct

Kit, the points made on solder- ; 00000OO0OOO0O000O0O0O000C00000D000O0O0O0GE

ing being observed in construc- mocoooooooooooooccooooooooooooof

tion LED..Q.Q..H_'_G_I_OOOOOOOOOO'_-...ocoooOT:.'-l:.Ooi

7 g'rv—l—rn—n—n*\—n'ﬂ'ooooooooooooooo L 1 = 4 ]

Next month details will be oo-:ooooooooooooooooooooooq:._-._.s—'—r:—'_._'::_-'hi

o 5 ; i - o= -~ o 0. ]

given on the physical layout of Qo agun g e s G054 6ngo00000000000()

; y ) : L“"-—'ﬁ'—c L " T WO 00000000000k

the units and the construction 2 2. -

of the pre-amplifier as a com-

plete unir, Fig. 6: The arrangement of the components for the tone control panel.
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ABRIALS

A.J.WHITTAKER
PART 1—TRANSMITTER AERIALS

were first investigated by Clerk Maxwell in 1864,

and from the general laws of magnetism, he de-
duced that: “A detachment of electromagnetic energy
must occur whenever the current in a circuit changes, i.e.,
whenever an electron has its velocity altered by the
action of an accelerating force.”

€ + + +

THE basic principles of radiation of wireless waves
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Fig. 2: The start of aerial current coincides with the electrostatic
field collapsing.
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Fig. 3: Energy being radiated from the aerial in cycles. See text
for explanation.

914

This article sets out to give the near-beginner an in-
sight into the design and functioning of aerials, and in
particular shows how to juggle the formulae associated
with them. Before embarking on the study of theory,
however, there are a couple of terms which will crop up
frequently that should be explained.

The polarisation of the wave is the plane of the
electrostatic field of the radio wave which corresponds to
the voltage of the wave. Therefore, waves radiated from
a vertical aerial have their electrostatic field in a vertical
plane, and are said to be vertically polarised. The electro-
magnetic field, of which the wave is also composed, is at
right angles to the electrostatic field, and corresponds to
the current of the wave.

Field strength is a measure of intensity and is the volt-
age developed between the ends of a length of wire, one
metre in length, placed with its axis parallel to the axis
of polarisation. This voltage is produced partly by the
electrostatic field which, in cutting the wire at right
angles, induces a voltage in it. As both the electrostatic
and electromagnetic fields are in time phase with each
other, the induced voltages will add.

Dipole or Hertzian Oscillator

Professor Hertz, in 1880, in a series of classical experi-
ments succeeded in producing waves of the type pre-
dicted by Clerk Maxwell. He developed a form of dipole
aerial for detecting and radiating electromagnetic
oscillations and showed that the waves produced obey
the same laws as light waves.

A dipole is a symmetrical aerial, the two ends of
which are at opposite potential, with respect to a central
earth point. Figure 1 shows the distribution of the
electric field when the current in the aerial is zero.

When the moment of maximum potential has passed
the electrons will start to flow upwards, constituting an
electric current, and giving rise to the electromagnetic
field. At this point in time the electrostatic field starts to
collapse. Figure 2 illustrates this condition.

Due to the property of electric inertia, summarised by
Lenz’s and Faraday’s Laws ‘““the current in a circuit con-
tinues to flow after the potential across the condenser is
reduced to zero’’ and in so doing starts to charge up the
capacitor in the opposite direction giving rise to new
lines of force in a reverse direction to the previous field.
If we regard the collapse of the initial field as lagging a
little on the changes in potential which caused it to take
place, then it is clear that the new electric field starts to
build up before the first one has disappeared. The first
disturbance is then forced outwards in the form of
closed loops, by the build-up of a new electric field.
Figure 3 shows the detachment of radiated energy. The
direction of the lines in the inner surface of the first loop,
and the outer surface of the second are the same and ac-
cordingly mutual repulsion takes place.
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In addition to the electric fields, we must regard the
circuit as being surrounded by rings of magnetic stress,
the intensity of which, at any point, will vary with the
current strength and whose direction aiternates.

In the immediate neighbourhood of the current
carrying wire (aerial) the magnetic lines of force are in
the horizontal plane and at right angles in space to the
electricflux. Thisessentialspace quadratureis maintained
in the radiated field. The electric and magnetic inductive
fields are in time and space quadrature i.e., 90° out of
phase in time and in space at right angles. Figure 4
illustrates.

X

0z Oscillating
electric field

OX Oscillating
magnetic tield

QY Direction of propagation at
right angles to the wave front

Fig. 4.

When a wave arrives at the surface of another medium
and the direction of propagation is perpendicular to the
surface, it is then completely reversed and the wave
travels back along its original path, but it suffers a
180° phase change. The direction of the magnetic or
electric fields will be reversed, but not both. Usually it is
the electric field which reverses in direction.

Velocity of Propagation

The amplitude of the electric field **X** measured in
electrostatic units is numerically equal to the amplitude
of the magnetic field **H™" measured in electromagnetic

Hertzian dipole

e L emen

~

Fig. 5: The wavefront HQR moves out from the source of
radiation.

units. When “X™ and “H" are expressed in the same
fundamental units the relation connecting them is

X
ﬁ:C Where “C”=3. 10'° cm/sec
The general formulae in r.m.s. values is “X”=300H.

Polarisation and Wave Front ,

With reference to Figure 5, all points along the sur-
face, HQR experience the same moving flux at the same
time. HQR represents the wave front which is the surface
joining together all points that experience the same flux
at the same time. The direction of propagation is always
at right angles to the wave front. Detached loops move
outwards with ever increasing heights, but preserving a
constant width.

The frequency with which successive maxima will
follow each other is given by,

f=c/xr
or c=fx where A is the wavelength.

When the electrostatic flux lines are vertical the wave is
said to be vertically polarised. This occurs when the
transmitting aerial is vertical in space. Conversely when
the electric field is horizontal the wave is said to be
horizontally polarised. The amplitude of the radiated
wave varies inversely as the square of the distance from
the transmitter aerial.

Total Power Radiated

Radiation from a dipole may be summed up by as-
suming it to be placed at the centre of a large sphere, the
surface of which will be continually penetrated by out-
going moving fields. The electric and magnetic fields
represent a storage of energy evulated from 3CV?
(energy in capacitive component) and 3LI2 (energy in
inductive component). Both of these may be put in a

form more useful and reduced to
2

. . KX .
Energy in electric ﬁeldzg—w per unit volume

. . H .
Energy in magnetic field= %7 per unit volume

Since these two energy densities are equal and com-
plementary the total energy density may be written as
2

B (I +1) per unit volume

Having arrived at an expression for X at such a dis-
tance from the transmitter that the inductive field may
be neglected we can add up mathematically the energy
flowing through the whole sphere, which gives,
Total power radiated
=3207 12 1%/)?
where | and % are in the same units and [ is in amps.

Radiation Resistance

As the power radiated is proportional to the current
squared (12) it may be considered that the power is ex-
pended in heating a fictitious resistance R such that,

. 12(3207%2%)
PR==""—
2]2
Whence R,:3222” !

This is defined as that fictitious resistance which when
multiplied by the square of the aerial current (12)
measures the power radiated.

Where
R, ... Radiation resistance
I ... half length of dipole
A ... wavelength (lambda).

References
Short Wave Radio (Ladner and Stoner)
Admiralty Handbook, Wireless Telegraphy
RSGB Handbook

TO BE CONTINUED
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PART 2

LAST MONTH THE BASIC RE-
CEIVER WAS DISCUSSED. THIS
MONTH THE ADDITIONAL FEA-
TURES ARE DESCRIBED.

Aligning I.F. Circuits

The if. cores will usually need slight adjustment
for best results. Each i.f.t. has two cores, one reached
from below the other from above. The correct tool
should be used or a No. 10 plastic knitting needle,
carefully filed to engage the cores. Any of several

F.G.RAYER G3OGR

progressive SUPERHET

methods can be used. If a modulated signal of
460kc/s is available from a generator, cores can
be adjusted for maximum audio output.

Satisfactory alignment is easily possible without
these instruments. Tune in a station and adjust the
cores for maximum S-meter reading, or if the S-
meter is not fitted, clip voltmeter leads from the i.f.
stage cathode to chassis, and put the meter on a
2-5V range. Then adjust for minimum cathode volt-
age, which corresponds to minimum anode current
and maximum a.v.c. voltage. Repeat with a weak
signal.

As a.v.c. is derived from the last if. anode, the
final i.f.t. diode winding is peaked for maximum
audible output, which will be seen to correspond
to a slight dip in a.v.c. voltage or slight rise in cathode
current. The if.t. cores may be peaked in two
positions. With one, the cores are outwards, and
separated from each other. With the other, one core
is nearer the other, the latter position gives less
selectivity and should not be used. This position
will not be encountered unless the cores have been
rotated considerably or moved unnecessarily.

Coil Trimming and Alignment

Since each waveband is separate from the others,
only adjustment of one band will be described in
detail.

Switch to Band 2 (medium waves), with the
ganged capacitor open, rotate the oscillator trim-
mer to set the h.f. band end to 1,500kc/s and adjust
the grid trimmer for best results. Close the tuning
capacitor and rotate the oscillator coil core to set
the i.f. band end to 525kc/s. Roughly adjust the grid
core for best results.

Repeat these adjustments to make sure coverage
will be suitable. The grid circuit is then trimmed
at a point a little removed from the h.f. band end,
and the grid circuit core similarly adjusted a little
clear of the Lf. band end. Signals may be from a
generator or stations, with indication of best output
by the S-meter or cathode meter.

When the r.f. stage is fitted, note that the panel
trimmer peaks for best results near the h.f. end of
the band. Leave the trimmer in this position, tune to
the Lf. end of the band, and adjust the aerial coil core

216

for best results, re-adjustment of the panel trimmer
should only occasionally be necessary. Trimmers and
cores should be touched up as necessary later,
after all work is finished, with the cover plate
fitted, and with weak signals.

In the case of the higher frequency ranges, if
primary interest is in amateur band reception, then
range 3 can be trimmed at 3-7Mc/s, and the cores
adjusted at 1-9Mc/s. Similarly, range 5 can be trim-
med at 28Mc/s, and cores adjusted at 14Mc/s, but
satisfactory tracking should in any case be found
throughout the bands.

Note that on the higher frequencies, second chan-
nel responses will become more apparent as
frequency increases, this is always so with a receiver
of this kind. Bands 1, 2, 3 and 4 should be signi-
ficantly clear of such effects, but at the h.f. end of
band § it is easily possible to tune the oscillator
circuit to the wrong side of the signal frequency.
The oscillator should be at a higher frequency
than that of the signal. If a signal generator is used,
tune the generator slowly in the Lf. direction, after
alignment. If a second response is found at twice
460kc/s (nearly 1Mc/s) below the frequencies the
oscillator has been adjusted below the signal
frequency. Correct this by adjusting the oscillator
coil trimmer to lower capacity, and re-align this
band.

Aerial and Earth

Random aerial lengths for any band can be used.
An outdoor wire, high and clear of obstructions if
possible, is suitable for any frequency, however in-
door and short aerials will generally give good
results. For maximum short wave efficiency some
improved form of aerial is often employed. 1f the
receiver will be employed exclusively with low
impedance feeders, aerial coils with low impedance
primaries may be fitted instead, and are for 75
ohms. The specified coils are for about 600 ohms,
so give good general results with all aerials, includ-
ing dipoles. Distant stations should normally be
received satisfactorily with any reasonable aerial
when conditions allow. For maximum possible results
with very weak signals, an aerial matching unit may
be connected in the usual way
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USE THE
SOLDERING IRONS
THEUIS’EOFESSIONA

If you want the best in soldering, Antex /
irons are for you. Pin point precision, fingertip
control, interchangeable bits that slide //
over the elements and do not stick, sharp
heat at the tip, reliable eiements and full /
availability of spares. World-wide users,
both enthusiasts and professionals solder /
with Antex. It's time you joined them.
Antex soldering irons are stocked by
quality electrical dealers, or you can
order direct from us. A free colourg?
catalogue will be supplied
on request.

Model CN 240/2 T et
15 watts—240 volts

with nickel plated bit (3 “) and in a 31[
handy transparent pack. -

" COMPLETE PRECISION SOLDERING KIT

Supplied in its own compact, rigid ptastic container
and /ncludes all of these items:

CN 15 watts 240 volts miniature
model (7% “) bit - 2 interchange-
able spare bits (%" and %)
- reel of resin-cored solder - heat
sink for soldering transistors - felt
cleaning pad - soldering iron

stand’ - storage space for lead ) 49,6

and plug

s
S~ PN

CN 15 watts, fitted 3%~
Ferraclad bit. The leading

iron for miniature and
micro miniature assem- Model G - 13 watts. Fitted
with %" bit. interchangeable

blizs: 18 interchange 7 FROM m

! / —— spare bits §” %" and §°. I
EOF i fimm 040 For 240, 220 or 110 volts. 32/6]
(1 mm) up to % " for
240, 220,110, 50 or
24 volts.

Model E — 20 watts. Fittad

ACTUAL SiZE = with ¢” bit. Interchangeable
spare bits %", " and %",
' . For 240. 220 or 110 volts.

; FROM 35/
PRECISION Model ES — 25 watts. Fitted
MINIATURE - _w‘:-l with }” bit. Interchangeable
- e spare bits %", %" and "
A SOLOERING For 240, 220, 110. 24 and
IRONS 12 volts FROM 35/-,

Made in Engiand

Model F — 40 watts. Fitted

Arntex. Mayflower House, Plymouth. Devon m— . with %" bit Interchangeable
Telephone : Plymouth 67377/8 ) @——; spare bits {°. %" " &7

For 240, 220, 110, 24 and 3
Telex: 45296 Giro No. 258 1000 20 volts. FROM 42/6.

S EEEEEEEE SN SN EEEEEEEEEEEE SN NN NS S NS N NS S E NSNS EEEEEEEEEEEEE
To: Antex, Mayflower House, Quantity Model Bit Size Volts Price  NAME
Plymouth, Devon.
ADDRESS

Please send me the
following irons ~+ | enclose cheque/P.O. cash value Telephone PW e

]
]
]
]
Please send me the Antex ™
[ ]
]
]
]
IS S NSNS NSNS NN E NN NN EENEOEENEDEEEEER

]
|
| ]
m colour catalogue.
]
a
| ]
[ 3

917

www americanradiohistorv com


www.americanradiohistory.com

Fully guaranteed PERSONAL CALLERS WELCOME Al valves
Individually packed Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. guaranteed
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves, U.K, Orders

up to 10/-, 1/~; 10/ to 81, 2/-; over £1, 2/- per £1; over &3 post free. C.0.D. 4/-oxtra brand

A2134 8/~ | ECF82 8/8 | KT66 18/6 | RG1-2404 UUS  7/-.| X86  7/6 | 184 5/- | 5A174G 5/- | 8AC7 8/ | 6CW4 13/~ | 12AT6 4/6 | 77 6/
ARS8  5/- | ECH35 11/- | KT67 45/- 28/- | UY21 10/6 | X76M 7/- | 185 4/6 | 5B251M40/- | 6AG5 2/8 | 6D6 3/ | 12AT7 4/- | 78 5/
ARP3 3/~ | ECH42 10/- | KT71 7/6 [8P61  3/3 | UY4l 7/- | X118 8/- | IT4 3/- | 5B252M35/- | 6AG7 6/- [ 6ES  8/- [ I2ATTWA | 80 5/6
ARP12 3/6 | ECHS1 5/9 | KT76 7/ | 8TV280/40 | UY85 b/9 | X145 8/- | 243 5/- | 5B254M40/- | 6AH6 11/8 | BEAS 9/~ 6/6 | 81 9/-
ARTP1 6/~ | ECHS3 8/8 | KT88 97/- 80/~ | V246A/1K Y63  6/6 | 2D21  4/8 | 5B/255M 6AJ7  3/- | 6EU7 7/~ | 12AU7 4/3 | 83 14/-
ATP4 2/3 | ECL80 7/8 | KTZ63 7/- | 8TV280/80 180/~ | Y65 4 - | 8Ad 4/- 85/~ | 6AK5 §/- | 6F28 13/- | 12AV6 5/6 | 84 5/
AZ31 9/6 | ECL82 8/- | L83 8/~ 90/~ | VL8631 35/~ | Z800U 28/~ | 5RAWGA S5R4GY 9/- | BAK6 12/6 | 6F5GT 8/- | 12AX7 B/ | 85A2 - /8
BD78 :o/- ECL83 13;9 MH4 g;- SU2150A ;rg?s g/s 2Z801U %g;— 2;[6 5T4 Z/S 6AK7 8/- | 8F6G  4/- | I2AXTWA 25
BL63 10/- | ECL86 8/8 | MH41 - - 33 9/- | Z90OT 12/ | 3B7 /- | 3U4G  4/8 | BAK8 6/ | 6F7 8/- 10/~ | 307A  5/8
Bl o Ere, g Maioege|Toown, | Jhm R | mm ) ) S T4 MR B e 3 meq A s
- | B - ~ - - -5 W 27— D - | 12BA - | 357A -
BTS3 35/~ | EF39 6/- | N34 8/~ | TP22  5/- 6/- | 1DSGT /- | 3E28 50/~ | 5Y3GT 5/6 | 6AM5 2/6 | 6F13  5/- | 12BE6 5/9 | 368A8 30/-
Qits 3B g N g me o vesemy | eoT g W mVoR e e bl 40 me 2o
CV315 EF42 18/6 | OB2  6/- | TTIS 55/~ | VU39 7/- | 1LA6 6/- | 384 5/9 | 5YSWGTB | 6ANS 10/- | 8F33  20/- 12E1 17/- | 7084  30/-
(matched EF50 4/6 | O3B 7/- | TTR31 45/- | W118 8/~ | 1LC8 7/ | 8V4 8/6 - | 6AQ5  5/6 | 6G6G  2/6 | 12HE 3/ | 705A 20/-
paire) 120/ | EFS0 4/8 | OC3 8/~ | TZO302 4/~ | W119 8/~ | ILH4 4/~ [ 4D1 4/~ | 524G 7/6 | 6AQ5W 9/- | HEGT 1/9 | 12J7GT 8/6 | 715B 50/~
cv31[5)50/ g;g‘g g;g 812)3,« g;- TZ20 18/- | X65 5/~ | 1R5  6/- | 5A173G 5/- | 6AB7 _4/- | 6AS6  8/- gg&a]ﬂt‘ 125- gl!fgg'r g;o glgA 337
(8ingle - E = ~ | 803 -
G U Hleo7s| TRANSISTORS, ZENER DIODES etc. i, § iy (i 3
D77 8/- | EF92 2/6 | PC86 10/3 | OA5 3/ 12/6 | OCI172 7/6 | AD149 18/- | CR81/10 5/- | JKI11A 12/8 | 636 3/8 | 128G7 4/8 | 813  75/-
DA100 £6 | EF95 5/~ PC97 9/ | 0A7  4/- oczs 15/~ | 0C200 7/6 | AEYI1 15/~ | CR81/20 8/8 | JK19A 22/6 | 6J6W 6/~ | 128H7 3/ | 815 85/~
DAFS0 7/6 | EF183 6/6 | PC900 /3 | OAI0 3/~ | OC35 10/- | OC201 10/- | AEY1212/6 | CRS1/3010/- | JK20A 17/8  6J7G  6/- | 128J7  4/- | 829B  50/-
Dos 4 |EEiss 71| PCCM 86| OAf7 s | OCue 136 | OCH0 1ME | AXIS BIf | CRENIS e | TKmanite | skser b | Iabiert B3t %
v- [~ z - o 5 - - ¢4 o 4 - -
DETl‘za 10/~ | EL3! 155- P)gClBng;B 0A71 g;a 8041 g;- 3’(“:383 g;g uHo g;s CR81/40 MATI100 7/9 gﬁ; gl- 1-zsmm; . ggm 15;-
DF9l  3/- | EL32 3/9 | PCF80 6/6 | OA73 C412 - AFL17 5/~ 218 | MATI01 G - s 10/
DFg2 2/6 | EL34 10/3 | PCF82 6/8 | OA74 2/- | OC44  4/- | IN21  3/8 | AF1I8 10/- | CR83/05 6/- Mppm-zﬁ’ﬂ 6K7GT 4/9 | 128R7 8/~ | 954 4/8
DF96 g/s EL35 25/ Pchq 9‘3 8279 %58 0&45 g;e }N‘zéB lg;— Agigg Z;g casalzowl MPF103 9/8 eKau #— }ggé g% gug E;s
DK92 - | EL38 4/- | PCF86 9/3 81 - 0C70 .. N2 - A - | MPF10410/- 54 -
DK9% sf» EL41 10/3 PCFBOI g; 0A90 g;-ﬁ 8g| :;;« {g;g :;— ‘:gléﬁ g;— CR83/30 1\|pp18510/3 sxzéc 13/— I;S7Q 1% 957 5/-
DL63 8/- | EL42 11/~ | PCF802 0A200 2 - - | AF127 6/ 11/8 | pags08aF | BL0 /- | 19AQ5 9584  4/-
DL92 4/- | EL50 8/- | PCF80312/6 | 0A202 3/6 | OC7i3 8/ | 2N456A 7/- | AF139 10/- | CRS525/025 6L6WGB ISE2 128 | 991 8/-
Bist 4Bl Ga oo ol pe)ece u | e, U8 ASe o | el | e |G BB U
DL94 EL8Y 4/ A 0A21] 376 - SRB3 BL7G  4/- | 19G6 - | 1625 -
D B L &) Pcisl 8- | OAZI00LL | OCRL  5i- | IN1081 9/6 | ASY26 6/e 12/8 78| §ras 8/ | 194 70/- | 1629  4/8
DL810 12/~ | EL91 2/8 PCL82 7/- | OAZ20110/- | OCBID 3/ | 2N1306 7/8 | ABY28 6/8 | C84B 25/~ | XBI101 18/- [ gN7cc  5/9 | 20a1 35/- | 2051  5/-
DY86 6/- | EL95  5/3 | PCLA3 10/3 | 0AZ202to | OCSIDM3/- | 2N1307 7/6 | A82z21 12/8 | GETI03 4/8 | ZRI11  5/- | 6P25 13/~ | 20P4 20/8 | 2729 26/
DY87 6/8 | EL360 22/- | PCL84 8/8 | OAZ206 8/6 382 - | 28303 10/- | ABZ23 30/~ | GET115 9/- | Z Range 687 7/- | 25L6GT 7/3 | 4043C 35/-
ES0F 18/- | EM31 5/ | PCL85 8/6 | 0AZ207 9/6 | OC82DM3/- | AAZ12 4/ | BC107 6/ | GET116 8/8 | Zenerdiodes | 68A7  7/- | 25Z4G 98 | 4313C 20/-
ES8CC 8/- | EM&0 7/- | PCL86 8/8 | 0AZ208to | OC83 5/~ | ACI26 6/8 | BCY31 8/6 | GET872 6/- 6 ca. asuu’r 8/6 | 2525 8/ | 5876  10/-
ES0CC &i- | EMAl Bi-| PFLN0, | OAZIL OIS | Ooms® 3 | AGise a6 | hrves i | Gmxae ofs | ot Tk | G8CruT 31~ | sapy 25‘ S e
- - - 2 0 - 2 - en. TG - 7 N 1
E920C 5/~ | EM87 11/ | PL3t 10/8 | OAZ22510/- | OCI22 10/- | AC176 7/6 | BBY27 6/8 | GJ6M 4/6 | Z3B Range | 68G7  8/- 15 16/~ | 5704  9/-
E1800C 7/- | EN92 5/~ | PL81 10/9 | 0C16 15/~ | OCL39 7/6 | ACY17 8/6 | B8Y28 §/- | GT43 5/ 5/-ea. | 88J7  5/- | 30C17 16/- | 5728  7/-
B L | o B0l | Blas B/ | ocas lojs | OCIad 5/ | AGYI 86 | uyz1s o | HGs00r Bf | - 3f- 2“}"\” ofa | S8 18- | o3 10k
El148 Y51 3 023 16 - 8 - - -~ en s 7Y - | 6057 -
EA50 1/~ | EY86 8/6 | PL84 8/8 | 0C25 7/6 | 0C170 5/- | ACY28 4/6 | BYZI15 20/- | JKIOA 15/- | Z8 range 7 7/~ | 30FL1 12/8 | 6060 /6
g:;ﬁ}s o g; gvgs g;g gﬁoo ﬁ;& |oc2s 8- | 0CI71L 8/~ | AD140 18/- | BYZI6 15/ | JK10B 15/- /8 ea gg;;%g g;& gg;ﬂg 13;5 ggg; gf—
- | BEyer 5 - 5
FAC91 3/- | Eza0 7/6 | PX25 12/8 | Ul2/14 7/-| DC MOVING COIL METERS 6AB7G 14/- | 88Q7GT 7/6 | 30FL14 15/8 | 6080  27/6
ERol. 2l | Bal 6 | ryas o | U 14fg| O-SwA 24" round prl 25i- | GATG B | ovaa &5 | 3017 17/s | 8oisa o5/
EB9l 2/- | EZ80 5/~ | PY - | U25 M J G L17 013A 35/
EBC33 8/- | EZ81 5/- | PY&l 5/6 | U26  14/6 | 100uA 21" round panel 22/6 | 6AX4 8/~ | 6VGGT 6/- | 30P12 18/3 | 8020  30/-
e 2 | T o |Pyey &6 |Des 4| 2WwA 2" round panci scaled 206 | 3006 1817 [ oX4 4/ | obia 14/ | a0z  afe
EBF80 7/8 | Fw4/800 yes 7/~ | USL 8- | S00uA 24" round proj. 20/- | gBBG  £/6 | 6X5G_ 5/~ | 30PL1316/~ | 9003  8/6
EBF83 8/6 | PYB00 9/- | UI91 14/- | 754-0-750A 2” round plug-in 20/- | 6BA6  4/6 | 6X5GT 5/6 | 30PL14 18/~ | 9004  2/8
Enr o |00k | DL 9| St | ma 2 rouns panl sesed ol R A R A L
EC70 4/~ | G1/370K UABC806/- | 5mA 2” round cllp fix panel or proj. 20/- | 6BJ6  B/6 | 624 5/- | 35L6GT 8/- | E4504/B/16
EC90 4/ 20/- | QQVO6-40 gg&if lg;g] 10-0-10mA 24" round panel 17/6 ﬂg{; 7/- | 1B7 -1 35W4 ). 70/-
o BI_' 05?/26 202 . _85/" 0-30mA 21" round panel 17/6 o A - GO 12/5 STz 0/=(I{R00 TH 8
ECC33 12/- | G120/1R | QQV06-40A | UBF80 8/8 114~ | 7C8 6/~ | 35Z4GT 7/6 | VCRO7 32/

ECC35 15/6 - _ 100/~ | UBF89 7/- | 50mA 23" square panel 25/~ | 6BQ7A 4/~ | 7C7 8/- | 35Z5GT 8/~ | VCR1394
B 0 | qut, | s, B G| e 2 pusn R e B 8 ol

ECC82 4/3 | GZ32  8/6 | Q895/10 5/~ | UCH42 10/~ | 100mA 11 proj.. . 17/6 | 6BW: 13/6 | 7Q7 70- | 42 8/- | VCR317B
ECC83 5/8 | G234 11/8 nggo 10/- | gg}ﬂg% ;I-s 100mA 13" round panel 17/6 g&w? lgl— Vi 5/- | 50CD6GR7/6 | ? 55/
R 8 | B0 | Qvous 81~ | UoLes 10/3| 100mA 24" round panel . 8- |60su 38 | 7ma 4l | s0Le0T B8 | o 4bi-
E%g: (;7- e 45- QQZ04- 51;15 ggg}) 1%8 29/411t. AERIALS each consisting of ten Sft Zin. gg?_GT g;— ?«?f‘“ﬂ %;s g; g; ggg; gg%

- = 3 dia. tubular screw-In sections. 11ft. (6-section) whip g & 3 - &
ECC9l 4/- | HVR2 9/-| R10 17/6 | UF89  8/9 : 6C8G /6 | LOP14 17/3 | 59 6/- | Photo Tubes
ECC189 8/8 | KT8C 32/8 | RI7T 8i8 | UL41 9/9 aerial with adaptor to fit the 7in. rod, Insulated base, 6CH&  7/- | NE2 30/~ | 75 5/8 | GS18  12/8
ECF80 8/6 | KT63 4/- | R19 978 | UL84 6/6 | stay plate and stay assemblies, pegs. reamer, hammer, 6CL4 9/9 | 1248 3/6 | 76 5/- | 8M825 45/-
otc. Absolutely brand new and lete ready to
LTD erect, In canvas bag. £3.9.6. P. & P, 10/6. ALL OVERSEAS ENQUIRIES AND ORDERS
P_ c N RAD | 0 0 FIELD TELEPHONES TYPE “F' housed in portable Please address to
den cases. Excellent for i in- and 0
170 GOLDHAWK RD_, W,12 out-doors for up to 10 miles. For palr including bat- COIomor (EIGCtron|cs) Ltd'
teries and 1/6th mlle field cable on drum, Completely | 170 GOLDHAWK ROAD, LONDON w12,
(01) 743 4946 new. £6.10.0. Slightly used, £5.10.0, Carriage 10/-. Tel.: 01-743 0899

B
ABRASIVE
Sl S 4

SPEAR DRlll

. AMAZING MINI-DRILL
@.“L“U’ Lh

OR
PRECISIDN

VIODEL
WORK

+ 6 TOOLS Money ref. g'tee.

Dept. PW2D, Nailsea, Bristol BS19 2LP

Indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the en-
thusiast. Shockproof. Com-
pletely portable power from
41 volt external battery. So
much more scope with
MINI-DRILL.  Super Kit
(extra power, interchange-
able chuck) 79/6, p.p. 2/6.
De Luxe Professional Kit
with 17 tools 130/- p.p. 4/6.

on

Trade enquiries to:

Technical enquiries to.

MERLIN SUPPL

BUILD YOUR GIRGUITS

VEROBOARD

—the Universal Wiring Board—
obtainable from your local Retailer

VERO ELECTRONICS LTD.
Industrial Estate, Chandler's Ford, Hants

NORMAN ROSE (ELECTRICAL) LTD.
8 St. Chad's Place, Gray's Inn Road, London, W.C.1
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2RF gain

HT+ the a.v.c. bias is obtained from

the a.v.c. line. The r.f. gain

o potentiometer controls the cathode

o voltage of this stage and the r.f.

® stage. Manual control of the r.f.

and first i.f. stages in this way is

normally sufficient and the second

i.f. stage, to which the S-meter is

connected, does not have manual

I control of cathode bias. When the

extra stage has been added, a con-

i siderable increase in sensitivity and

o selectivity should be found; the

i.f.t. cores are adjusted for best
results, as described previously.

S-Meter

|
iy

ApF
350V

,7
x
=]
vv‘vvvv
T l
=8
e

To 1st IF cathode resistor

This reads in an upwards direc-
tion, employing a cathode bridge

—

. L
%P/Metalbox‘ |
(M o o -

Fig. 6: The circuit of the r.l. stage.

R.F. Stage

The circuit for this is shown in Fig. 6 with an
aerial coil for one band only. VCI is that section
of the ganged capacitor nearest the panel and the
parallel trimmer is a 50pF air-spaced variable
capacitor, the spindle being extended by a short
length of Z%in. shaft and a fiexible coupler. The
shaft runs in a bush fixed to the panel. It was
found necessary to wire up the valveholder and
associated components first, then fit the trimmer,
and afterwards the coils. The circuit js checked on
the appropriate band, after wiring in one coil to
avoid complicated mistakes, finally add the other
coils, checking on each band as it is fitted.

VR1 provides manual control of r.f. gain as
this is necessary for very strong a.m. signals, c.w.
and s.s.b., and reduced background noise. R.F. and
mixer stages must be fitted with screening cans.
When the r.f. stage is not present, the primaries of
the mixer grid coils are returned to the chassis. This
circuit is now by-passed to chassis by the O-1uF
capacitor, and h.t. applied through the primaries
from the 2:2k(} resistor.

The valveholder, with cathode, grid and screen
grid components. occupies the first section of the
coil box. The valveholder is placed with pin 5 near
the runner between this compartment and the central
compartment, so that a lead from the anode, pin
5, runs directly through -a hole to the band-switch.
R.F. stage tuning is satisfactory if the SOpF panel
trimmer can be peaked for best results throughout
all bands, but aligning the aerial coil cores as
explained reduces the need to adjust this.

Additional |.F. Stage

Figure 7 shows the circuit of this stage which is
placed between the frequency changer and the exis-
ting i.f. amplifier. The primary of i.f.t.1 now sup-
plies the frequency-changer stage with h.t. through
the 1-5kQ resistor by-passed by a 0-1uF capacitor.
After fitting the new i.f.t., transfer the mixer anode
lead to it.

The 6BA6 anode is now connected to the

circuit shown in Fig. 8. The if.
valve and 47k} resistor are two
arms of the bridge, and the cath-
ode resistor and portion of the
zero control the other arms. With no signal and
thus no a.v.c. voltage the zero potentiometer is
adjusted so that no voltage is present across the
meter, which consequently reads zero.

When a signal is present, a.v.c. reduces the cathode
current. The voltage drop across the cathode resistor

AVC line

HT+
-
To IFT2
33k
,% (originally IFT1)
= .§ 6BA6
Mixer F
anode
==0pF O4pF
350V 350v
0-04uF == MO 680
150V o-mrT

To RF gain pot | AVC line

Fig. 7: The circuit of the additional i.f. stage.

falls, and the meter pointer rises in accordance
with the signal level. Changing the resistor in series
with the meter allows any degree of sensitivity.
The values shown give approximately 6dB per S-
point. The S-meter is actually a ImA movement, and
a suitable scale can be made for an ordinary mil-
liammeter.

Changes which improve signal strength will raise
the meter reading. These include internal adjust-
ments, such as trimming or peaking the panel aerial
trimmer or external causes, such as the efficiency
of the aerial-earth system. With many transmissions,
readings change continuously due to propagation
conditions, and this does not indicate a fault.

Mo
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HT+
2nd IF
Els !
::47kﬂ
315 or 2W
|
) + $ 5000
3300 S; Zero set
( 1mA r
meter
680

Fig. 8: The S-Meter circuit.

Beat Frequency Oscillator

Figure 9 shows the circuit for the b.f.o. which
employs a 6C4 triode with large capacitances from
anode and grid circuits to earth. The b.f.o. coil,
three capacitors, and resistor are ready included in
the HSO-460 b.f.o. unit can. The c.w./a.m./s.s.b.
switch brings the b.f.o. into action, and its frequency
is adjusted by the panel trimmer VCI.

With the 3-position switch in the a.m. position,
the b.f.o. is not in use, and a.v.c. operates normally,
this is for the reception of voice and other ampli-
tude modulated signals. With the switch in the c.w.
position, the automatic volume control circuit is out
of use, and the panel r.f./i.f. gain potentiometer
must be operated to give the required sensitivity, and
especially to reduce the strength of strong signals.
The heterodyne control VCI is rotated above or
below the zero beat position, as required for best
reception of the code signals.

Reception of S.S.B. Signals

When the switch is placed in the s.s.b. position,
the a.v.c. characteristics are changed and the injec-
tion level raised to provide carrier insertion. VCl
is adjusted as necessary for upper or lower side-
band. For exceedingly weak s.s.b., the c.w. position
may be chosen. For strong s.s.b., keep audio gain
well up, but reduce r.f. gain with the panel control.
The s.s.b. position can be used for very strong
c.w.

The valve, b.f.o. coil, and other items occupy
space on the chassis near the output stage, Fig. 2.
When first testing this stage, tune in a carrier at
a.m. for maximum S-meter reading, reduce r.f. gain
to give moderate volume only, set VCI about half

e Aol __sse

¥ ———e—eee = AV -O
6AT6 _——— AMoO
pin 5 4 [ 430pF, 13| 100ka HT+

| | 1w CwW
[ !
6Ca B
i !
6 61 "
|
7 |
o |
" Toee
63V AT
4

1 8 (rebi8 i 0
e e

Fig. 9: The beat frequency oscillator.

920

closed, switch to c.w., and rotate the coil core
for zero beat. VCI then allows the b.f.0. to be set
either above or below the i.f.

Rear view of the completed receiver.

Other Circuits

When the receiver is used with a transmitter in
particular, a “standby” switch is often handy. This
leaves heaters on, but the receiver mute. A suitable
method is to place an on/off toggle switch in the
h.t. positive circuit. In some receivers the standby
position Jeaves the r.f. and if. circuits operating
at very low sensitivity. For this method, the switch
may be placed in series with the r.f./i.f. gain con-
trol, and have a 47k to 68k{} resistor in parallel,
when this switch is opened, cathode bias then rises
to a high value.

Some constructors may favour separate control
of a.v.c. for best results in all circumstances, for
this purpose, an on/off switch may be connected
from the a.v.c. line to chassis. No a.v.c. voltage
is then applied to r.f. and i.f. stages with this switch
closed.

A jack for phones is often convenient. A jack
with open circuiting contacts will automatically dis-
connect the speaker, when the jack plug is inserted.
It is generally satisfactory to feed medium impe-
dance phones from the output transformer
secondary. Another method is to feed the phones
via a 0-01uF mica capacitor from the output stage
anode. As much more power 1is available than
required, a resistor of between 10k} and 33kQ
should be included in series with the capacitor.
This method is also satisfactory with high impedance
phones.

Additional ventilation is provided for the cabinet
by a row or two tin. diameter holes in the back
and bottom, and the cabinet is also raised on four
feet. Cut-outs are made opposite speaker, aerial and
earth sockets.

P.W. GUIDE TO COMPONENTS

Due to pressure on space, Part 5

in this series is held over until the
next issue.
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VISUAL!

RACTICAL‘
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a new 4-way method of mastering

ELECTRONICS

and

seeing

by doing
5 B

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

*{ﬂ@*ag

g

BUILD

.2.’ and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3P

READ and
DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

ris
820
...~T’I__‘ 'Y
CIO Cl2
300 he ’OI
il
il L]
o Loa e
c39
c33 1t 180y
(3 L7A "
50p i
P
s

® VALVE EXPERIMENTS

® AMPLIFIERS
® OSCILLATORS
® SIGNAL TRACER

® TRANSISTOR EXPERIMENTS

i} CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . .

® PHOTO ELECTRIC CIRCUIT
& COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER

® ELECTRONIC SWITCH

® SIMPLE TRANSMITTER

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

INCLUDING . ..

® A.C. EXPERIMENTS

® D.C. EXPERIMENTS

® SIMPLE COUNTER

® TIME DELAY CIRCUIT

® SERVICING PROCEDURES

POST NUW
 FREE
BROCHURE
I or write if you prefer not to cut page

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, to: we do nat employ representatives

NAME. ... S — o S

ADDRESS
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LECOMMUNICATIONS
BANDREC.

Listen to the thrills of aircraft, pilota and airporta
at work. Also Civil Depts., Fire and Ambulance
services. Also taxis, Gas and Electricity services.
fully transistorised receiver covering 108-160Mc/s

cabinet size approx. 7 x 7 x 4in. Operates lrom a | dard

Ideal for receiving 2 metre amateurs. Gives super } TELEPHONE
reception within the range of all transmissions. A BARGAIN

VHF broadcasts. Robust attractively finished metal | The Bargain of the year. 8tan- | i attractive louvred

erational. Brandnew

type desk telephones
lete with dial & cord . Not | ateel case. Operates

9voltinternal battery. Internal
output. Price only £8.19.8, carr. and lmumnce 10/6. § new

MINIATURE TRANSISTORISED

Only 15/~ each, p.p. 5/-. Two

but in good condition. | from 200/250V A.C. ocn
Only £6.10.0 car-

RUN YOUR TR A N L

19 SET TX

and RXFROM S|ST0RS

THE MAINS All tested and
guaranteed

We make an excel-

lent power supply 0Ca4

unit. Bimply plug "T‘;;: "o:ees_/'

into your 19 set, and

the transmitter and =

receiver is fully op- 0C72

three for 5/-
post free.

three for 4/6

BTN TRANS L.

Compact V.H.F.Trans.fRec, Fits in the pocket.
Consists of Mike/8peaker, amplifier, aerial,
transmitter and receiver. Were made to
operate up to 100 miles depending on terrain.
Operates from dry batteries. Completely self-
contained. Cost Govt. over £50 each. Regula-
tions state must not be operated in UK wo
please mention “For Dismantiing purposes
only” when ordering. Price £2.10.0
each, p. & p. 10/-. Two sets for
£5.0.0, post free. Four seta 28,
carriage free. Bulk sale of 10 seta
£15, carriage £1. Export enquiries
invited.

B.F.0. UNIT post free. Limited stocks.

This is a miniature transistorised B.F.O. unit,
(tunable)} that will enable your set to receive C.W.
or 8.8.B. reception. Compact. Bingle hole fixing.
This small unit will it anywhere. Ideal for all Bx-
Govt. Communication Receivers and most Commer-
cial Types. Complete with fitting instructions. 49/6,
post free.

QWPPIIRA ¢

MNSFOB"ER

Bulk purchase enables us to offer the following
transformers at these ridlculously low prices. Made
by a famous manufacturer and fully tested and

d. Charger Trans! . 0-9-15V 2A.
9/6 each, p. & p. 2/6. Two for 17/8, post free. Tran~
sistor Power Pack Types. 8-3V at 24, 7/6 each, p. & p.
2/6. 12V at 2A, 12/6 each, p. & p. 2/6.

ONE WATT TRANSISTOR AMPS

functional control panel.
8Should be 6 gns.

Genuine bankrupt stocks,
now offered at

ignition checker, and fauylt finder. Cuts
repair costs. Easy View ammeter calibrater
0-7 with overload indicator. Full acces-
sories plus free {ault-finding guide . Isolated,
fused and earthed for safety. Ideal home/
industrial use. Robust metal

p.p.7/6 three for 6/6

for 30/- post free. Four for 50/ post free.
riage and ine. 10/-.
0cC4s5
three for 3/6
post free.
H ocs1
three for 5/- -
post free. An electronic unit capable of controlllng electrical
equipment up to 3,000 watts capacity. Fingertip
contral of all a.c./d.c. electrical equipment. SBultable
for all types of lighting arrangements. Incandescent
AC128 lamps, spot lamps, arc jamps, tloodlights. Makes
A Good start in 1968, Heavy Duty charger three for 5/- an ideal dimming unit. Ideal for controlling al
tor 8/12V batteries. Combines circuit tester, post free. types of electric drills and up to 2 h.p. electrie

motors for all applications. Ideal for all types of
electric heaters. Buitable for lathes and power
BSY 95A tools. Employes the latest electronic system.
Size 6 x 5 x 2in. Louvred metal case in pleasing
three for 10/ § hammer finish. Attractlve front panel. Bargain
cabinet, Post free. price £8.19.8 . 10/-. C.0.D. if reguired.

HANDY POWER PACK KIT
2N706 Consista of Mains, Transtormer, 8ilicon Rectifier,

Electrolytics, and choke etc. Also robust chassls and
full circuit and instructions. Input 200/250v. AC
post free. Output 250v. 76mA.6.3v. at 2 amps. Price assembled
32/8.p. & p.7/8.

British made. 9 voit operation. Only 87/6, p. & p. 2/6.
Buitable 7 x 5in. Moving Coil Loudspeaker in cabinet.
Only 17/8, p. & p. 2/6. If purchased together deduct
10/- from total.

Only 10/ p. &

working. 7/8 per pair, p. & p.

For 3-5 ohm speakers. Miniature Brand new and § 19 ggT CONTROL UNITS. Brand new and boxed

- _ -
pioipap e weBSY2T W
19 DPHONES IR otinew, bud 3 DEPT. P.W.24 CAWOODS YARD,

BSY27

SitozfElipostitne: MILL STREET, LEEDS 9

for quick,
easy, reliable
e SOIERING

Contains 5 cores of non-corrosive flux, instantiy
cleaning heavily oxidised surfaces. No extra flux
required. Ersin Multicore Savbit Alloy also reduces wear
of copper soldering iron bits

SIZE S SIZE 15
HANDY SOLDER SOLDER
DISPENSER DISPENSER

Contains 21 ft. coil
of 60/40 Alloy,

22 s.w.g. Ideal for
small components,
transistors, diodes.
etc. 3/- each.

Contains 10 ft. coil
of 18 s.w.g. Ersin
Multicore Savbit
Alloy. 2/6 each.

BIB MODEL 8
SIZE 12 WIRE STRIPPER
Ideal for home AND CUTTER
constructors. 2 .
Contains 90 ft. Strips insulation
of 18 s.w.g. Ersin cleanly and
Multicore Savbit quickiyiifiued
Alioy on a plastic ;’a':}hg:'u?";e 8
eeblls/Rleacts selector. Plastic

handles. 9/6 each.

From Electrical and Hardware shops. It unobtainable, write to:

>3 Muiticore Solders Ltd., Hemel Hempstead. Herts.

BI-PRE-PAK LTD

222-224 WEST ROAD, WESTCLIFF-ON-8EA, ESSEX
PHONE: SOUTHEND (0702) 46344

SPECIAL OFFER
Stock Clearance of Manufacturers
Rejects. Limited Number
UHF/VHF Tuner Units. Consisting of:
2 AF186 Transistors, Tuning Conden-
sers, Coils and Comps etc.:
Price 5/— each
Post and Packing U.K. 2/6.

Transistors Price

BRAND NEW PRE-PAKS

Bl 80 Unmarked Trans. Untested
B2 4 Bolar Cells inc. Book of Instructions
B6 17 Red Bpot AF Transistors . ........
B6A 17 White 8pot RF Transistors ...
B9 1 ORP12 Light Bensitive Cell

B33 25 Sllicon Transistors 400 M/c }

10/-
BS54 40 Slllcon Transistors NPN Tod New, tested 10/—
B55 40 Sllicon Translstors NPN Tol8 but 10/-
B56 40 8llicon Transistors NPN/PNP.  unmarked 10/-
B61 25 BAY26/7 Transistors new, untested .. ....... 10/~
B62 25 B8Y98a Transistors new, untested n
B64 25 BFY50/1/2 Transistors new, untested . 3
B65 25 BC107/8/9 Transistors new. untested .......
B66 150 Germ. Min. Diodes, untested. ..
€2 1 Unijunction Transistor 2N2160 .. ..

A8 25 Mixed Marked and Tested Transistors . . .. . 20/~ | 2N1304 or5.....
A21 B Power Transistors, one AD149, one 0C26 and 2N1308 or 7..... 8/-
CRTEIMOTE sy - sarlid] T T aromsemmd 8 1 20/~ | 2N1308 or9..... 8/-

+% ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE %

8end for our FREE lists and catalogue of all our products. Check your own

equivalent with our free substitutiou chart.

Matched 8et. NPN/ Complementary Set.

PNP AD161-AD162 - PR NPN/PNP Germ. PR
Oomp. pair Pak B trans., Pak F.3 J
B.77.

NO CONVECTION WITH ANY OTHER FIRM MINIMUM ORDER 10/-.
ASH WITH ORDER PLEABE, add 1/~ post and packing.
OVERBEAS ADD EXTRA FOR AIRMAIL
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SATELLITE EARTH STATION

RICHARD COLLINS REPORTS...

PART 1

HE Post Office recently brought a new aerial

system into service at its Goonhilly 2 Earth

Station, which is Britain's latest space communi-
cations station. This aerial system will work with
the new Intelsat III satellite.

Goonhilly 2 will maintain a role as an earth
station in the expanding system of global communi-
cations via Intelsat III satellites in synchronous orbit
over the Atlantic, Indian and Pacific oceans.

Goonhilly 1 will no longer be required for the
service to America. It is being provided with new
equipment to enable it to operate with countries to
the east of Britain via an Intelsat 1II satellite (to be
launched in the summer) which will be positioned
over the Indian Ocean.

400 Phone circuits

The giant 90ft diameter dish aerial will carry up
to 400 telephone circuits and a television programme
simultaneously. Multiplex equipment has been
installed to derive the first group of up to 132
circuits and additional equipment has been installed
to bring this up to nearly 400 circuits, eventually
providing routes not only to the USA and Canada
but also to Africa and the Middle East. As more
earth stations become operational the system will
expand until by 1971 Goonhilly is expected to be
working to 20 countries.

This Goonhilly installation, which meets the
technical requirements of the International Tele-
communications Satellite Consortium INTELSAT,
has been built to a Post Office specification and
installed at a total cost, including roads, buildings,
etc., of approximately £2m. The Marconi Company
of Chelmsford were the main contractors.

The aerial covers a 210° arc in azimuth to enable
it to work to either the Atlantic or the Indian Ocean
satellites. The entire structure weighs nearly 1,000

The contro/ console in the main Goonhilly station building.

.
AT, G
- J TR T S,

) i

The No. 2 aerial.

tons, which includes the transmitters, receivers and
ancillary equipment. It is mounted on a central
bearing with two massive bogie units carrying the
load at the front of the structure.

The 90ft reflector surface consists of a 24ft
diameter central section surrounded by two rings of
stainless-steel panels with a surface accuracy of
0-020in. r.m.s. Maximum distortion in a wind speed
of 70 m.p.h. will be 0-200in.

The spinning horn

It makes use of a Cassegrain configuration with a
spinning horn at the apex of the main reflector. The
spinning feed-horn is a feature of Marconi’s * mode
conversion scanning system ” of aerial steering. It
introduces a conical scan of the aerial beam only at
the frequency of the satellite beacon signal. Thus it
avoids unwanted a.m. of the communication carriers
or significant degradation of aerial efficiency for
either direction of transmission. By this means
autotracking can be achieved either by servo-control
of the main reflector mounting or, within a range of
about +20 minutes of arc, by deflection of the sub-
reflector. Provision has also been made for control
of the aerial manually and for the addition of tape
control facilities later if required.

The aerial and telecommunications equipment are
controlled and monitored from a suite of consoles in
the central building. Each carrier is monitored
separately and reserve equipment is switched into use
automatically if a disabling fault condition arises.
Faults which cause degradation of the service but do
not interrupt it can be located and eliminated by
manual switching of their component sub-systems
without interference with traffic. A separate console
enables the television service to be monitored and
tested.

TO BE CONTINUED
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A MINIATURE THREE
TRANSISTOR RADIO WHICH
OPERATES EITHER AN
EARPIECE OR LOUDSPEAKER

40s., there are few financial incentives to build

a miniature radio, but for the beginner there
are few more satisfying projects. The Mite was
designed as an easily built, three transistor radio
covering the medium waves, the final result being
an extremely small and useful radio. The size of the
case is 31X2%Xlin. outside measurements—which
from the photograph can be seen to fit easily into
the palm of a hand, yet the Mite drives a loudspeaker
almost to its limit and has a separate volume control.
With careful setting of the regeneration control it will
receive Radios 1, 3, 4 and Radio Luxembourg,
together with a number of continental stations after
dark.

There is nothing very unusual about the circuit
shown in Fig. 1, except that it was chosen to oper-
ate well within the tolerances of the components
chosen. The disadvantage of many projects of this
type is that the circuit is built around the actual tran-
sistors used in the prototype without a view to some-
one else copying the circuit. It will be seen that the
Mite uses a reflexed OC44 with regeneration, the most
sensitive circuit ever developed, signals from this
being fed through a conventional volume control into
a directly-coupled high gain amplifier. From the cir-
cuit it will be seen that the minimum of components
are used.

‘ N TITH six transistor radios available for under

The circuit

Since the Mite is intended primarily for the begin-
ner, a thorough description of how the radio works
will help. The radio waves are picked up by the ferrite
rod aerial; this rod greatly increases the signal pickup
of the coil around it and increases the inductance of
it (fewer turns are needed). VCI is connected in para-
itel with the coil and forms the tuned circuit, select-
ing the appropriate frequency; one side of the coil
is connected to chassis. A small overwind on the

924
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coil picks up the output of the tuned circuit and
transforms it from the very high impedance of a
tuned circuit to a lower one suitable for feeding into
a transistor circuit, a transistor being basically a low
impedance device. One side of the overwind is con-
nected directly to the base of the first transistor, an
OC44, while the other is connected to chassis via
Cl. This capacitor avoids a d.c. connection to the
base and serves another function, described later.

Tr! is arranged as a common emitter amplifier, and
at the collector the signal is divided three ways. A
tiny part of the signal is fed back to the top of the
coil via VC2, a variable capacitor made from twist-
ing two wires together, this gives a very low value.
This passes again through the stages mentioned
above, the result of this is known as regeneration.
A second part of the signal is taken off by C2 and
is rectified by D2. The arrangement of Cl, C2, DI
and D2 is known as a voltage doubler and it not
only rectifies the amplified signal but it smooths it
and doubles it—how’s that for economy! The result-
ing audio signal (a.f.) is passed through the overwind
again and fed back into the base of Trl to be
amplified again. This is known as reflexing and was
very popular in the days of expensive valves and
expensive transistors but is less popular today. It is
only used here to save components and consequently
space.

The amplified a.f. signal now appears at the collec-
tor of Trl (VC2 and C2 are so small in value that
no appreciable amount passes through them) and
passes through the r.f. choke, this will pass the
a.f. but blocks the rf. on the two previously
described functions.

The a.f. signal is developed across R2 and fed
via C3 (which stops d.c. passing through the volume
control) and in turn is connected to Tr2 via C4, also
arranged as a common emitter amplifier, C4 prevents
the base of Tr2 from being d.c. connected to chassis.
The output from Tr2 is connected directly to the
base of Tr3 which in turn amplifies the signal and
develops it across the loudspeaker or earphone. R3,
R4 and RS provide the correct voltages for Tr2 and
Tr3 whilst C5 smooths the voltage across RS. C6
smooths the negative line and prevents r.f. and a.f.
getting where they don’t belong.

To the experienced constructor two points will be
noticed. First the mismatch between Trl and Tr2; in
theory coupling in this manner tends to prevent the
first stage from working properly, but due to the low
value of C3 the arrangement works perfectly well.
The second point is connecting the loudspeaker with
no method of transforming. Here again in practice
the circuit works perfectly well and the current drain
is not excessive (below 15SmA).
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Component layout

Using transistors, layout is not very important, but
for those wishing to use their own arrangement of
components two points should be borne in mind.
Firstly the ferrite rod should not be near the speaker
magnet and secondly the r.f. choke should not be
too near the aerial coil or the twisted wires of VC2—
other than these two points, layout is not critical.

The ferrite rod

Although the ferrite rod, fitted with aerial and
coupling windings can be bought, it is an easy mat-
ter to construct one’s own, The ferrite slab is 2 X §
X ¢in.; normally these are sold only in longer lengths
although the section is fairly common. The slab is
cut to size by filing a “V” shaped groove across one

Aerial winding

Fig. 2:
Details of the
ferrite rod
aerial.

Overwind
8 turns
L2

of the flat surfaces and smartly snapping it at this
point, no great care is needed as it will break cleanly.

The windings should be started at one end, a nar-
row strip of adhesive tape should be bound around
this end for about three turns, one end of the wire
being trapped in the tape. The wire used should be
34 gauge enamelled copper wire and 80 turns
are wound tightly on to the slab, finishing it as
mentioned above, trapping the wire in further turns
of tape, the details are shown in Fig. 2. The over-
wind, or coupling wire, should be wound on top of

Fig. 1: The circuit of the Mite. All the components except the

battery, the loudspeaker and the earphone jack are mounted

on a piece of Veroboard. The way in which the circuit is
explained in the text.

% components list

Resistors:
R1 330kQ R4 3-3kQ
R2 6-8kQ R5 150Q
R3 100k

All 10% tolerance, § watt miniature

Capacitors:
C1 001uF C4 0-04uF
C2 250pF C5 32uF 10v.
C3 O0-1uF C6 100uF 10v.

Transistors:
Tr1 0C44 etc

Tr2 DC71 etc
Tr3 0OCB81 etc

Miscellaneous:

VC1 150pF+65pF miniature (14 x +& X Tsin.)
VC2 See text

VR1 5K Semilog with switch-—Radiospares

D1, D2 O0A79, etc see text |
L1, L2 Ferrite slab 2 x 3 wound m.w. coil with
secondary

L3 R.F.choke 2-:5mH, see text |
Loudspeaker 75¢, 2kin. diameter

Miniature jack plug and socket, earphone

9V battery—PP3—see text (Ever Ready)

Two Soap Dishes (Boots)

Veroboard 2% x 2%in. (0-1in. holes spacing)
Battery clips wire etc

ol
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this; here eight turns are required, fixed as before.
In all cases about 3in, of wire should be left for
fixing. Unlike a superhet where the coil has to be
adjusted for correct alignment, the coil can be wound
directly on to the slab, no movement being required.
Where a ferrite rod is bought complete with the
required windings the rod will probably have to be
shortened; this may be done as detailed. Some aerials
available are designed for low capacity tuners and
the inductance will be too high. If the correct range
is not covered the rod should be shortened further
and in extreme cases fitted with part of the coil over
the end of the slab.

Choice of components

Miniature components should be used throughout.
The tuning capacitor used is readily available as a
replacement used for imported radios; similarly the
volume control incorporating the on/off switch. The
only component that should be chosen with care
is the r.f. choke. The particular value (2:5mH) can
be quite large and a small one should be used; the
value of this component is not critical and may range
from 1'5 to SmH. The diodes used may be of almost
any type used for detection.

The knob for the tuning capacitor can be bought
from certain suppliers or one intended for certain
volume controls can be used, it should be about lin.
in diameter.

Construction

All the components, with the exception of the
speaker, the battery and the earphone jack are
mounted on a piece of Veroboard which must be cut
to the shape shown in Fig. 3. A hacksaw will cut
this and it should be filed smooth afterwards. The
holes for fixing the board and for the tuning capacitor
should be drilled and the laminate strips broken as
in Fig. 3, this may be done using a tool marketed

To L1
x aerial
winding

——— TO 2

by the manufacturers but can also be made by using
a drill about 4in. diameter.

The tuning capacitor and volume control should
be mounted first. The volume control will require
small wires soldered through the holes in the connec-
tions and then these are passed through the Vero-
board. The arrangement shown makes the holes in
the Veroboard and wire line up quite nicely. The
wires are bent over and soldered. The tuning capaci-
tor is fitted to the board by means of two small
screws (they must be small to avoid snagging the
vanes in the tuning capacitor). Normally these will
be 6BA but some versions on the market use a weird
foreign thread—here the ingenuity of the constructor
will be tested (probably by forcing a screw in!). The
connections from the tuning capacitor must be bent
to fit into the correct holes; the oscillator section
(not used) and earth leads are bent under the body,
this does not place any undue strain on them.

The battery wires are fixed next. Battery connec-
tions need not be bought as they may be taken
from an old PP3 battery etc.; break the metal enclos-
ure at the top and pull away the plastic plate to
which the terminals are fitted, cutting away the wire.
After this fit the two jumper wires which connect the
earth strips.

The other components may now be slipped in,
bent over and soldered. Where a component is
mounted vertically it should be made as short as pos-
sible since height is restricted. For the same reason
keep the solder joints neat as some of these rest on
the loudspeaker. If this is hard to accomplish, the
joints may be filed flat when soldering is completed.
The r.f. choke should be mounted after the other
parts as these are surprisingly fragile.

The wires to the loudspeaker should next be fitted,
followed by the aerial coil. The end not covered by
the windings should be laid against the tuning capa-
citor and a piece of adhesive tape stuck from the
bottom of the capacitor body
to the underside of the Vero-
board. The coil connections
can then be wired to the board

——a overwind

Fig. 3: The layout of the components on the Veroboard panel. The shading shows the breaks If

in the copper strip.
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but do not fix the overwind
wires permanertly.  Finally
two pieces of thin, single core
insulated wire should be fitted
—these make up VC2 when
twisted together.

Testing

After wiring the loudspeaker
(ignore the earphone socket
for the time being), connect
the battery, Hey-presto! . . .
it doesn’t work (unless you are
very careful, very lucky or
very clever). There should be
a “mush” on the loudspeaker
—if this is not the case the
trouble is in the amplifier
circuit—check the wiring. If
nothing wrong is found, mea-
sure the current consumption
by inserting a meter in one of
the battery leads, this should
read between 7 and 15mA.
it still doesn’t work the
components must be checked.

To battery +ve
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Assuming there is something on the loudspeaker,
work back, prodding a moist finger at the junctions
C3/VRI1, L3/C3, C1/L3 and the base of Trl in
that order—in all cases a little plop should be heard.
If not, check between the point at which it is not
heard and the last point at which results were
achieved.

If all is well, check back on the circuit, making
certain that the diodes are correctly wired the right
way round. When a signal is received, twist the
wires making up VC2 together. If there is a whistle
after a few turns all is well. If the signal gets weaker
or there is no change, reverse the overwind connec-
tions and try again. The wires should be adjusted so
that there is very nearly a whistle on Radio Luxem-
bourg or the highest frequency (lowest wavelength)
that you wish to receive. In this condition the set
is working at its peak and there should be a few
whistles at the highest frequencies but other stations
will be received satisfactorily. (Radio Luxembourg
has been received perfectly well on four separate pro-
totypes, it is no idle boast that it can be heard on
the Mite.)

Variations

The circuit chosen was not one for individual tran-
sistors as is often the case with simple sets of this
type. Several OC44s, OC71s and OC81s were tried
with only a marginal difference in performance.
Almost any similar transistors will work and WHITE
and RED spot surplus transistors work perfectly well
but here the performance varied (according to the
individual transistors). By altering the resistance
values virtually any types will work. This is a tedious
business but even better performance can be achieved
by doing this: an eye, howevglh should be kept on
the current consumption which should not be much
over 15SmA.

Cut-out for
volume control

Cut-out for __
tuning control

Hole for
phone
jack

Fig. 4: The case for the Mite is made from the tops of two Boots’
soap boxes.

An inside view of the Mite.

The case

The hardest part about building a radio of this
sort is the case. Having searched high and low the
author found that the tops of two “Boots” soap
boxes were perfect when placed back to back. These
give the perfect size to hold all the components and
they are made from polystyrene, a plastic easily
worked and glued.

The drilling and shaping of the case are shown.
in Fig. 4. The loudspeaker holes can be drilled with
a normal sin. drill and the cutouts for the dial and
volume controls can be cut out by first scratching
the desired shape with a sharp point and then carv-
ing out the plastic with the hot bit of a soldering
iron. The rough edges can then be filed to shape. If
the plastic cracks or breaks it can easily be glued
with the cement used for plastic models. Heavy
scratches disappear when rubbed hard with metal
polish. The case, when finally finished can be
painted, but care must be taken with the choice of
paint and the best is that used for plastic models.

The loudspeaker is laid over the holes in the case
(a piece of expanded speaker metal may be fitted
between the speaker and the box itself). The ear-
phone -socket is screwed to one through the side of
the box. A lin. 4BA countersunk-head screw should
be fitted through the hole provided, this should come
just beside the speaker. A small piece of the waste
polystyrene should be glued on the inside of the box,
beside the screw and opposite the loudspeaker. A
small washer can be dropped over the screw and this
will rest on the rim of the loudspeaker and on the
plastic pad. Two nuts should then be screwed to
this, holding the loudspeaker in place. The speaker is
a tight fit in the box and will be held securely.

An insulated washer should be fitted over the nuts
and the circuit board dropped on, another nut fitted
to secure it. The hole in the back should line up
and a nut in the form of a screw fitted through the
hole will hold the lot together. The jack socket, if
fitted as shown, should locate the bottom exactly.

A finishing touch is to cover the tuning condenser
knob with a piece of white adhesive paper and mark
off the stations.

The Mite should be a very satisfying project for
a beginner, relatively cheap and economical on the
batteries. ]
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which are capable of acting as switches, the
humble electromagnetic relay over a hundred
years old, is still going strong, and in some new
forms is still capable of opening up ncw applications.
In the older forms of relay, there uare three quite
distinct parts. The magnetic circuit consists of a coil
of insulated wire wound round an easily magnetised
(“soft”) core which forms part of a complete circuit
of magnetic material when the relay is actuated.
When current is passed through the wire. mugnetic
flux (the magnetic equivalent of electric current)
flows in the magnetic circuit and produces magnetic
force at uny gap in the magnetic circuit.

THEIR USES

The mechanical system varies considerably from
one type of relay to another but always serves the
same purpose; to convert the magnetic force at a
gap in the magnetic circuit into mechanical force
which can open or close switch contacts. In many
relays, the mechanical system takes the form of a
pivoted armature, one arm of which moves to close
the magnetic circuit while the other arm operates the
contacts.

The contacts of the relay perform the job of
switching external circuits. and are operated by the
mechanical system. Various types of switching are
possible: all the coptacts may close ("make™) when
the relay operates !l may open t break”). some
may make and so¥a break or all may changeover
from one circuii to another. Contacts can also be
arranged so thi.t one type of operution takes place
before another, where we find the make-before-break
changeover. or break-before-make (much more com-
mon). The marerials used for the touching surfaces
of the contacts arc extremely important. as these
determine the life and application of the relay.

D ESPITE the vast number of solid-state devices

Using relays

In both amateur and professional use. there can
be few components which ure ~o badly chosen and
so poorly used as relays. Much of thix misuse is
an example of familiarity breeding contempt: relays
have been around so long that they are treated as
something to be wired in and forgotten. Even a
humble resistor must have its values of resistance
and wattage calculated before it can be placed in
circuit; considerably more ettort is needed for the
proper use of a reluy. und this article outlines the
choices which have to be made.

Most of these choices concern the contacts and
the coil, for the mechanical system and the shape
of the magnetic circuit are chosen by the designer
of the relay. These choices affect the sensitivity of
the relay, and may decide which type of relay is
to be used. but cannot be changed.

The contacts

The number and type of contacts are quickly
determined for any application by considering what
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circuits are to be switched by the relay. The contact
materials must then be chosen. An ideal contact
material would have negligible resistance, be com-
pletely resistant to corrosion and resist damage caus-
ed by sparking and excessive current. No ideal con-
tact material exists, as might be expected, and we
must in practice choose a material which comes
closest to the requirements of a particular relay. These
materials are, usually, silver, palladium-silver, silver-
nickel or gold.

Silver is the most common contact material in
small relays. Since silver has the lowest known
resistivity of all metals, the contacts have a very
low contact resistance and can therefore pass high
currents without any risk of local welding which
would cause the contacts to stick together. Silver
tarnishes rapidly in the atmosphere, forming a film
of poorly conducting silver sulphide, so that relays
using silver contacts should have fairly high contact
pressures and use quite high contact voltages in order
to pierce this film each time the relay is operated.
For example, silver contacts would be unsuitable for
a sensitive relay switching a low voltage, such as in
a model aircraft radio control circuit.

Palladium silver alloy has much higher contact
resistance than pure silver, but is not nearly so easily
contaminated by sulphide films. Sparking between
the contacts does not readily transfer metal from
one contact to another, making this a favourite
material for inductive circuits.

Silver-nickel has low resistance and is not easily
damaged by high currents. It is used for loads where
high currents flow when contacts are made, for
example, lamps (whose resistance is very low at
switch-on) and capacitors (which take a high initial
charging current).

Gold is used as a contact material for switching
very low voltages and low currents. The contacts
do not corrode in any atmosphere, but are soft and
have a short life if any rubbing occurs, so that gold
contiicts are used only if contact pressures are low
and no rubbing action is used.

Voltage and current

The size of the contacts used determines what
current rating can be applied to the relay. The volt-
age rating is decided by the contact material used
(which must be resistant to the sparking which
occurs when the contacts break), the final separation
of the contacts (which must be enough to avoid
continuous sparking) and the insulation of the con-
tact leaves. In general, different ratings will be used
for ac. or d.c.. for inductive, capacitive or lamp
loads.

The highest ratings of current can be used when
the contacts are switching a.c. to a resistive circuit,
but the voltage rating in this case must be the
peak voltage, which is [-4 times the r.m.s. voltage
usually quoted for alternating voltage. D.C. resistive
loads at low voltages can be used ‘at full rated
currents, but high direct voltages require some de-
rating, due to s