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LONDON, SWJ4 4272

Telephones:
MACaulay 3101

Telegrams: “SOLJOINT LONDON Swi4

September, 1965

The

SUPER 6

LONG & MEDIUM WAVE =
TRANSISTOR RADIQ =

A quality radio available as a kit or ready built. The sparkling
performance and superb finish of the completed receiver give
you value equivalent to a £12. 12. 0 commercial model.

% All new parts. J 6 transistors and diode. J 350mW output.

T

% Superhet circuit, Ferrite rod aerial. % Weymouth Radio
printed circuit board. % Component positions and references
printed on back of board. ¥ Nicely styled wooden cabinet, 11
x 74 x 34in. ¥ Vinyl covered in various colours. J 6 x 4in.
speaker giving good bass and treble response. ¥ Full instruc-
tion booklet 2'-. Free with kit. ¥ I.F. Frequency 470 ke/s.
% Lining up service if required. 3 All parts supplied
separately. Write for list. S.A.E. please. J 9v. battery
required. VT9 or P.P.9 (3/9 with kit).

COMPLETE SET OF PARTS

FOR BUILDING THE RADIO

PLUS 5/- POST . .

OR FULLY BUILT £6.17.6 Tax & Carr. Paid
V.H.F. Pre-amplifier with high signal-noise ratio and gain
of at least 3:1 under average fringe area conditions. Metal
container 3% x 3} x 13in. high, with strap for eaves. loft or
skirting fixing. 9 volt battery operated, using transistor
AF114. Covers all British and some Continental stations. 88 to
108 Mc/s. Order with confidence of improved reception.

29/6 (2/6 p. & p.)
ELECTRONICS (Camberley) LTD.
IS VICTORIA AVENUE, Camberley, Surrey
Post orders only please

N 0 M B R EX INSTRUMENTATION

TRANSISTORISED SIGNAL GENERATOR
Model 27 £9.16.9

Also available:

Y INDUCTANCE BRIDGE 66 £18.6.9
Y% POWER SUPPLY UNIT 6l £6.14.6
% C.R. BRIDGE 62 ... £8.11.9
% AUDIO GENERATOR 63 ... £€17.1.9

(Postage increases)

All Prices include Battery, Post and Packing.
Prompt delivery
S.A.E. for Technical
Ledflets

NOMBREX LTD.

Estuary House, Camperdown Ter., Exmouth, Devon

Trade and Export
enquiries invited

Phone: 3SI5

www americanradiohistorv com
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ROAMER SEVEN Mkl

S WAVEBAND PORTABLE OR CAR RADIO

Amazing performance and specification YNow with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 metres
Push-pull output for room filling volume {rom rich toned heavy “‘Celestion” speaker. Air spaced
ganged tuning condenser. Ferrite 1od aerial for M & L waves and telescopic aerial for S Waves

Heal leather-look case with gilt trim and shoulder and hand straps. Size 9 x 7 x 4in. approx.
The perfect portable and the ideal car radio. (Uses PPT7 battery available anywhere.

Total cost of parts now only P. & P.
Parts Price List and easy build plans 3!- £5' I9'6 516

TRANSONA 5
or POCKET 5

@ 7 stages—5 transistors and 2
diodes

_ —=z===——J Covers M. and L.
- Waves and Traw-
ler Bands., a fea-
“Transona Five" ture usually
size 61 x 44 x 14 in. approz. found in only the
most  expensive
radios. On test Home, Light, 208, and many
Continental stations were received loud and
clear. Designed round supersensitive Ferrite
Rod Aerial and new type fine tone super dyna-
mic 2iin. speaker, attractive plastic cases
with red grille. -
Total cost of all parts for 42/6 P. & P. 3/6 .
either type now only (State type required.)
Parts Price List and easy build plans 2/-.

TRANSONA SIX

@ 8 stages—6 transistors and 2
diodes
This is a top performance receiver
covering full Medium and Long
Waves and Trawler Band. High-grade
approX. 3in. speaker makes listening
a pleasure. Ferrite rod aerial.
Many stations listed in one evening
including Luxembourg loud and clear.
Attractive case in grey with red grille.
Size 6 x 4t x 1iin. (Uses PP4 battery
available anywhere.) Carrying strap
1/- extra. I 5 al oG
Total cost of al P. b
parts now only 59 6 316.
Parts Price List and easy build plans /6

SUPER SEVEN

@ 9 stages—7 transistors and 2
diodes

Covers Medium and Long Waves
and Trawler Band. The ideal radio for
home, car, or can be fitted with
carrying strap for outdoor use. Com-
pletely portable—has built-in Ferrite
rod aerial tor wonderful reception.
Special circult incorporating 2 R.F. Stages, push-pull outbut.
3in. speaker (will drive large speaker). Size 74 x 5} X liin. (Uses 9v
battery, available anywhere.

Total cost of all £3 |9 P. & P. Parts Price List and easy
parts now only © = 376 build plans 2/-.

I All components used in our receivers may be purchased

‘‘Pocket Five'
Size 5k x 14 x 3¢ in.

separately if desired. Parts price lists and easy build plans
available separately at fixed prices stated. Overseas post 10/-

RADIO EXCHANGE CO.

61, HIGH STREET, BEDFORD. Phone: 2367

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

RADIOS...

"

. amazed at volume and
performance ... hasreally come
up to my exrpectations. "’

S. G. Stockton-on-Tees.

@ 8 stages—é6 transistors
and 2 diodes

MELODY
SIX

Our latest completely port-
able transistor radio covering
medium and long waves.
Incorporates pre-tagged cir-
cuit_board, 3in. heavy duty
speaker, top grade transist-
ors, volume control, tuning
condenser, wave change slide
- Wl switch, sensitive 6in. ferrite
rod aerlal. Push-pull output.
Wonderful reception of B.B.C. Home and Light. 208 and
many Continental stations. Handsome leather-look pocket
size case, only 6} x 3} x 1iin. approx. with gilt speaker grill
and supplied with hand and shoulder straps.
Parts Price List and Total cost of all £ 9 6 P. & P,
easy build plans 2!« parts now only OL/C 316

ROAMER SIX New!!

NOW WITH PHILCO MICRO-ALLOY R.F. TRANSISTORS
@® 6 WAVEBAND ! !
@ 8 stages—®6 transistors
and 2 diodes
Listen to stations half a
world away with this 6
waveband portable. Tun-
able on Medlum and Long
waves. Trawler band and
two Short Waves. Sensitive
ferrite rod aerial and tele-
scopic _aerial for short
waves. Top grade transist-
ors, 3-inch speaker, hand-
some case with gilt fittings.
Size T4 x 5} x 1iin. Carrying
d strap 1/6 extra.

+ EXTRA BAND FOR EASIER TUNING OF LUX., ETC,
Parts Price List and Total cost of all £3 |9 6 P. & P,
easy build plans 2/- parts now only © O 36,

SPECIAL COMPONENT BARGAINS

TRANSISTORS. PHILCO MADT (Micro Alloy Diffused).
TyDe 2N503. Maximum frequency of oscillation over 500
INE Gaonoooaoonoo 0001000000500 000OOCHD00CA0POOREA00E 15/-
HEADPHONES, High Fidelity miniature magnetic ear-
pieces (2) on slim band with lead and plug. Easily con-
verted to stereo. American manufacture, 100 ohms im-
pedance. Transformers supplied free_ for higher imped-
ce.es... 1316, P. & P. 1/6.
TUNING CONDENSERS. Air spaced fine quality
German manufacture with slow motion drive, 0.0005
with oscillator section ....... 0oang .... 5/-. Post /-
CYLDON PERM E ' TUNERS. Full M.W.
coverage. Fitted coupling coil, oscillator coil. ferrite
slugs and slow motion tuning with cursor, etc. GIVE
AWAY PRICE...c.co.e0ieerracsiesssess 10/- Po & P. 1/

Callers side entrance
Barratts Shoe Shop
Open 9—5 p.m.

Sats, 10—12.30 p.m-

www americanradiohistorv com
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Offer the Finest Value to

HOME CONSTRUCTORS

our parcels to be the finest value on the home construc-
tor market. If on receipt you feel not competent to build the set, you may return
it as received within 7 days when the sum paid will be refunded less postage.
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THE “SKYROVER” RANGE

GENERAL SPECIFICATION

7 transistor plus 2 diode superhet, 6 waveband portable
recelver. Operating from four 1.5 v. torch batteries.
The SKYROVER and SKYROVER DE LUXE cover the
full Medium Waveband and Short Waveband 91-94 M
and also 4 separate switched ba.nd;?rewd ranges, 13M
18M, 19M and 25M, with Band Spread Tuning for accu-

rate Station Selection, The coll pack and tuning heart

is completely factory assembled, wired and tested.

The remaining assembly can be completed in under Hi | R
three hours from our easy to follow atage by stage - i3 i :'l 'I "

instructions. ;
NEW—The SKYROVER Mk 11l

Now supplied with redesigned cabinet, edgewise

A simple additional circuit
provides coverage of the
. band (Including

1100/1950M. " N 9 N
controls, black and chrome plastic cabinet.

D0 M, Light programmo). | Size10 x4 x Skin. with carrving handle,

tailed construction data. Can now be built for 8.19.6 Post 5/-.

H.P. Terms: 27/~ dep. and 11 moaths at 15/9. Total

HL.P. Price £10/0/3.

The SKYROVER DE LUXE

Tone Controi Circuit is incorporated with separate
Control. In & wood cabinet, size 11} x 6} x 3in., covered
with a washable material with plastic trim and carrying

Only 10/-extraost
This conversion is suitable
for both models that have

Yy been constructed.

Data for Receiver 2/6 extra,

pares “kour’ U BAECCRSE U4 L8 BUE a0 g 0,10 6 b Terme:tardon
parcel, Four atteries Can now be bui or .P. Terms: 33/~ .
e; All components Available Post 5/- £10.19.6 and 11 mths at 19/2.

Separately. Total H.P.P, £12.3.10

The “REALISTIC” Seven

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

* All components mounted on a single
grlnted circuit < i
board % Full med-
lum and longwave :
cover. - Plastic 1 -
cabinet withcarry-
Ing handle, size i
7 x 10 x 3Hn., Blue/
Grey or all Grey.
* Socket for car
aerial. * LF.i_ -
frequency 470Kc/s, A5

Ferrite rod o

internal aerial. Operates from PP9 or
similar battery. “ Full data supplied.
All coils and LF.'s etc. fully wound ready
for immediate assembly An Outstanding

Camhe £5.19.6 '

C T
Can he built for
Post 4/6
Data and Instructions

S|
PP9 Batt. 3/9.
separately 2/6. Refunded if you purchase
the parcel. All parts soid separately.

REALISTICSeven DELUXE

With the same specification as standard
model—PLUS a superior wood cabinet
in contemporary styling with full vision
circular dial.

oNLy £1 ExXTRA

SPECIAL OFFER
COLLARO STUDIO TAPE DECKS

3 speed model—1i, 3} and 74 1.p.5.. avallable with elther
# track or i track heads. Fitted with 3 motors: pause
control and tape position indicator. Fast forward and
rewind. Deck size: 124" x 104" x 4°. For use on 110-125v.,
50 or 60 .p.s. mains but by the simple addition of a step-
down auto transformer these decks can be oberated
direct from normal 200-250v, A.C, mains. State whether
50 or 60 c.p.s. model required when ordering (note: U.K.
is normally 50 ¢.p.s.). Brand new and unused.

mains
LASKY'’S PRIC 3 track Model £6.19.6
LASKY’S PRICE 4 track Model £10.10.0

Carriage and Packing 7/6 ex

TEST METER ADAPTOR

Type P.E. 220. Trauslstorised device which enables any 50
D.C. Multimeter to be used in place of a valve

Suitable Mains auto transfor-
mer 15/8 If ordered with the
deck. (List price 19/8).

U.H.F. TUNERS

Only a few availahie. Complete
with PC86 and PCRB valves. We
regret no circuit or data is avail-
able. Knobs included but not
shown.

volt meter. On the 1v. range an Impedance of 1 megohm
is offered which increases on the 1000v. range to 100
7 ranges i diat to Avo 8 but

:;ul%ble g;:: u;e wuhdany o:iher 50 micm;mp meter. Bize
X 6 x 5in. New and boxed. List Price 7 Gns. S PRICE 78/6. Post 2/6.
LASEY'S PRICE 39/8, post 2/6. Set of batteries 7/5 extra, | “APKY S PRIC )

COMMUNICATION RECEIVER KIT—MODEL KT320

Bupplied in sub-assemblies for easy building. Covers range from 540 Kc/s to 30 Mc/s. Ham Band is provided
with & scale for direct reading and can alzo be band spread. Facilities: AN, L., A.V.C., and M.V.C, Q Multiplier
also serves as B.F.0. H.F. stage and two [F. stages ensure high sensitivity and celectivity., Valve line-up
3x8BAG, 2x6BES, 2x6AV6, 1x6Q5 and 5Y8. 2 acrial sockets. S8tandby position for use with a transmitter
8 meter fitted. 200-250v. A.C. mains. Steel cabinet, grey crackie finish. Size 15 x 8 x 10in. Dial 12 x 4ln.
All parts new and fully goaranteed. Complete with full construction data and operating manual.

. i d ins. k
SKY’S PRICE 25 Gns. Sisamrse TEn, Couimetion s o boo
INTERNATIONAL TAPE

Famous American Brand—Fully Guaranteed

SINGLAIR MINIATURES.

THE MICRO-6

Self-contained pocket radio. Size only

1 x 13/, x §in. azing performance.

Complete with earphone and detailed

construction data. Can be built for only

59/6 Mercury ceil 1/11 extra.
parts sold separately.

THE SLIMLINE
2-transistor pocket radlo. Size only 3% x
1 x liin. Micro alloy transistors on

printed circuit. 49 /6

AN BE BUILT FOR

TIHE NEW X.20 AMPLIFIER

20 watts P.W.M. amplifier and- pre-ampli-
fler bullt on singie printed circuit slze
8¢ x 3iin.—welght only 4} ozs. built! Imp.
sens. émﬁV g)r 20 watts out. Output Imp.
.5 and 15 ohms.

KIT PRICE £7.19.6 post Free
AVAILABLE READY BUILT AND
TESTED £9.19.8.

3 pots. (or vol.. bass and treble. 7/6 the 3
extra. mains power pack. If required
£4.19.8.

THE X-10 AMPLIFIER

10 watt power amplifier fitted with
integrated pre-ampiifier. Requires only
lmV. for an output of 10 watts. Only

6 x 3 x 3in.

KiT pitice £5.19.6 Post Free
AVAILABLE READY BUILT, TESTED
AND GUARANTEED, £8.19.6. Post Free
3 pots for Volume. Bass and Treble. 7/6 the
3 extra. Mains power pack, if required 54/-.

REGORD
PLAYERS

45 r.p.m. 6 volt

3in. Message tape, 150ft. 3 5}in. Long play, 1,200ft., Acetate base 8
3in, Message tape, 225t 4 11 | 5jin. Standard plas, 850ft., PVC base . of [fRaztdopetaceds
3 Message tape, 300ft. 76 in. Triple play. 2,400ft., Mylar base _ .. 45 0 pick-u fitted L
33in, Triple play, 600tt,, M. 15 o 8tandard play, 1,200ft., Acetate base 10 9 crysta}) cartridge. Size only 74in. x 6in
Triple play, 900ft., Mylar base . 17 6 Standard play, 1,200ft., Mylar base 6 Fitted auto 5&01; and start Néw and
g}n. })‘c’mble play, 1,200ft., a{hr base ib g Long play, 1,800ft., Mylar base . [ perfect, 4 -
n, s s e base 0 2,4001t., Mylar bage 0] g= . Post 2/6
bin. Btandard play, 600tt. PVC base . 6 (0it.. Acetate base, g | 35 r.p.m. Model
5in.  Triple play, I1,800it., Mylar base , 0 300ft., Mylar base . 6 | 2-speed modet for 33 and 59 /6 Post
51in, Double play, 1,8007t., Mylar base 8 v reel; 4 reels and ove e | 45 r.p.m. (as illustrated) A
207 EDGWARE ROAD, LONDON, W.2 Tel: PAD 3271/2 | 42 TOTTENHAM CT. RD., LONDON, W.1  Tel: LAN 2573
33 TOTTENHAM CT. RD., LONDON, W.I| Tel: MUs 2605 | 152/3 FLEET STREET, LONDON, E.C.4 Tel: FLE 2833

Both open all day Saturday. Early closing Thursday.

Both open all day Thursday. Early closing Saturday.

Please address all Mail Orders to Dept. X.W. 207 Edgware Road, London, W.2.

www americanradiohistorv com
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SURBITON PARK RADIO

AUDIOKITS & RECORDAKITS

F.M. TUNER UNITS Nos. 15, 16 and 17.... Cash £12.17.6
Or Dep. 51/6 and 12 m. pymts. of 18/10 . ....... (H.P. Price £13.17.6
TRANSISTORISED AMPLIFIER with 5 p on input selector.
pre-amp and controls, 10 watt amplifier and Power Pack.

For 3 Ohm Speaker. Cash £14.5.0
Or Dep. 57/- and 12 m. pymts. 20/10.F. (H.P. Price £15/7/0)

aker. Cash £15.8.0
Or Dep. 62/- and 12 m. pymts. 22/6 . ..(H.P.Price £16.12.0)
AB above include Front Pa s and_Instructions.
TWO TRACK RECORDAKIT 1P, (Valve) FOR STUDIO
DECK, 6 valves, controls. self powered .. Cash £11.11.0
Or Dep. 47j-and 8 m. pymts. 256 .............
COLLAROSTUDIO DECK 3 speed latest Two
Or Dep. 44/-and 8 m. pymis. 24/6. .. ... ........... . {H.P
COMPLETE KIT with case, spkr., tape and mic. . ...Cash £29.1
Or Dep. 120/- and 12 m. pymts. 44/~ .
FOUR TRACK AMP. as above.
Or Dep.52/-and 8 m. pymts. 27/6. ..
FOUR TRACK COLLARO DE!

Or Dep. 56/- and 12 m. pymts. 2006 ................
COMPLETE KIT with case, spkr., tape and mic.

Four Track Cash £33.19.8
Or Dep. 136/-and 12m. pymts. 49, V................ (H.P. Price £36.14.0)
TAPE PRE-AMP for Studio Deck, self powered

Two Track Cash £8.8.0
Or Dep. 34/- and 6 m. pymts. 25/8.. (H.P. Price £9/9/0)
TAPE PRE-AMP as above ....
Or Dep. 39{- und 6 m, pymts. of 28/4....
We are leading stockists for allM

ARMSTRONG 222 10-10 watts Stereo Amplifier
Or Dep. 110/- and 12 m. pymts, 40/4.
AHMSTSIO{ONG 224 F.M, TUNER

Cash £27.10.0
Price £29.14.0)

Or De 2/2 b
ARMSTRONG 127 MONO 5W with AM/FM. ....Cash £28.10.0
Or Dep. 106/- and 12m. pymts. 38110 .............. (H.P. Price £28.12.0)

SURBITON PARK RADIO LTD.

PRACTICAL WIRELESS 371

ARMSTRONG 127 STERILQO as above Stereo amp...Cash £37.10.0
Or Dep. 150{- and 12 m. pymts. 55/-................ .P. Price £40.10.0)
ARMSTRONG 227 MONO 10W amp. with AM/FM..Cash £38.15.0
Or Dep. 147/ and 12 m. pymts. 63/10.............. H.P. Price £39.13.0)
ARMSTRONG 227 STEREO as above with Stereo Amp.

Cash £52.156.0
Or Dep. 211/~ and 12m. pymis. T4, .. ............- (H.P. Price £56.19.0)
ARMSTRONG 226 STEREO as above, but Mag. P.U.CFll
a;

Or Dep. 260/- and 12 m. pymts, of 88/—......
Teak Cases for all Armstrong Units
ROGERS CADET MK, 3 10-10 watt Ste

" Cash £29.10,0
Or Dep. 118{- and 12 m. pymts. of 43/3 (H.P. Price £31.17.0)
(‘A‘sr‘ MODEL ROGERS CADE £3.0.0 extra

LE. STEREQ 30 TR ANS
Or Dep. 198/- and 12 m. pymts. of 72{7.

LOUDSPEAKERS JEYNPYeily)

Cash £49.10.0
(H.P. Price £533.9.1)

FANE 122/10 heavy Duty 12in. 20 watt Cash £5.5.0
WHARFEDALE SUPER 8/RS/DD Cash £6.14.3
WHARFEDALE SUPER 10/RS/DD ash £10.12.0
Or Dep. 44/- and 8 m. pymts. of 24 Price £11.18.0)

GOODMANS MAXIM ..
Or Dep. 70/6 and 12 m. pym

MOTORS-PICK=UPS JEVPprIIon

GARRARD SRP10 Mono Cash £5.10.0
GARRARD Model 1000 Mono Cash £7.10.0
GARRARD Model 2000 Mono L Cash £8.10.0
Or Dep. 84/- and 6 m. pymts. 26/-. Price £9.10.0)
GARRARD Model 3000 Stereo ash £11.11.0
Or Dep. 47/- and 8 m. pymts. 25/6 Price £12.11.0)
GARRARD S.P.25 Less cart. ;. h £12.10.0

r Dep. 50/- and 8 m. pymts. of 21/6. .10.0)

O

GARRARD at 60 Less cart.: Hea
Dep. 52/- and 12 m. pymts. 19/~ ...

GARRAKD A 70 De Luxe changer, L

Or Dep. 90/- and 12 m. pymts. 33/- ................ (H.P., 6.

GARRARD LAB 80 Push button oper., less cart.. .. .Cash £27.10.0
Or Dep. 110/- and 12m. pymts. of 40/4.............. (H.P. Price £§29.14.0)
GARRARD 40t Transcription Table. No arm Cash £32.10.0
Or Dep. 130/- and 12 m. pymts. 47(8..... (H.P, Price £35.2.0)
GOLDRING 666 Mono Single Player ‘ash £11.11.0
Or Dep. 47/- and 8 m. pumts. 25/6 ..(H.P. Price £12.11.0)
GOLDRING G138 less cart. : Heavy table, single play Cash £17.1.0
Or Dep. 69/- and 12 m. pymts. 24/11.... ... oovnnt (H.P_Price £18.8.0)
GOLDRING (i1.70 trans.; Unit with arm, less cart...Cash £29.18.6
Or Dep. 120/6 and 12 m. pymts. 43/9.......... JU (H.P. Price £32.5.6)
Lealftets available on all lt(-nlls advertised upon receipt of 6d.

stamp.

48-50, Surbiton Road, Kingston-on-Thames, Surrey
Phone KIN. 5549:: Hours 9 a.m. to 6 p.m. daily (| p.m. Weds.)

BIRTH of a Catalogue...

Most people today acknowledge that the Electronics
industry is developing more rapidly than any other
field of human progress. This fact demands the
continual preparation of new editions of our com-
ponents catalogue. Immediately we have produced
one edition we begin to prepare the next. At least six
months before a new edition is due we have a staff
conference to decide on deletions, additions, new lay-
out, and in particular to consider ways of making
the catalogue even easier to use. Then the real work
begins! We contact all our suppliers to obtain not
only the latest information and prices, but if
possible details of new products about to be
introduced. Then the necessary amendments to the
catalogue are made, printing blocks are obtained,
the cover is designed and the paper ordered.
Eventually the proofs begin to arrive and are carefully
checked—line by line, word by word, price by price.
Finally the last corrected proof is returned to the
printers and we give them the Full Steam Ahead!
And so another edition of the Home Radio Com-~
ponents Catalogue is born. It may be hard
labour, but judging by the many letters of apprecia-
tion we receive, it is well worth the effort. When you
buy your catalogue, don’t look upon it as a mere
collection of cold facts and figures. Please spare a
thought for the months of toil and tears that have
gone into its production!

N R T S S A G S LRI | o o o e e e o e e s S S e e e e

Now for the vital statistics of our latest lusty infant—it has 210 pages,
plus a separate supplement of prices, valves and transistors, over
5,800 items accurately indexed and priced—over 900 of them illus-
trated. With each catalogue we give a free brochure, value 6d, of
items available from the new Semi-Conductor Centres, of which
Home Radio is one. In the brochure you will find some excitin,
new components from America, such as Solar Drive Motors an
Siliclon Light Cells which operate the motors direct off the sun’s
rays!

The Home Radio Components Catalogue costs 7/6, plus 1/~
postage and packing, and every copy contains 5 coupons, each
worth 1/- when used as directed. Note too that because of the
separate price supplement we can keep your catalogue up to
date, from the point of view of prices, for as long as you wish
to continue using it. Send off the attached coupon with your
cheque or P.O. for 8/6. Why delay? Post today!

Please write your name and address in block capitals
ADDRESS

Meessetssceccensntacsttecacorentrrer nratuoesy

eeetececseseesautsestsassesevatacssosseraTenenTTEnonRTRRe et EoTy

HOME RADIO LTD, Dept.PW, 187 LONDON ROAD, MITCHAM

l-———————

' F S R XL TR T TY LT TP P TP P PP
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BENTLEY ACOUSTIC CORPORATIONLTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.!| Teiephone: PRIMROSE 9090

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

02 4/8 J6BW7 5/ 2525 713 | AC/PEN KEAF4: F/9]ELs4 4/6| LZ319  6/6| R32 718 | U281 8/9 | GD4 5/6
OB2 8/- [6BXo 4/= 20Z26GT 8/- % 17/6 | EB34 1/« { ELBS 7/81 L2429 8/8 | RG1/2404A U282 12/8 | GD6 5/8
0Z4GT 48 [6C4 2/3 273U £3/8 | AC/PEN EB41 4/9 |ELsY 78| MIID4  7/8 54/~ | U"301 11/-§ GD14  10/.
1A3 218 | 6CH 4/- 28D7 6/8 (7)) 17/ MHLDE12/8 | RK34 7/8 110329 8- | GET108 7/
1A4 12/8 | 6C6 3/ 30C1 6/6 [AC/8G 22/6 ML6 5/9 [ 4130 22/8 [ U33y 9/6 | GETI104 10/-

5/- |6C8 3/~ 30C13 83| AC/8GIVM MB4B  20/5{ SP4B  19/6 | U404 9/8 | GETi06117/8
LATGT 7/6 609 /9 30C17 11/8 1 MBP4 12/- | 8P13C 12/8 | U404 6/- | GETIt 12/
1ct 4/- ) 6C10 8/~ 30C18  8/8 | AC/TH110/- MUI12/14 4/6 | 8P4l 2/- U801 15/- 1 GET113 6/9
1C2 8/« |8C12 5/9 015 78| AC/TP 18/~ MX40 3/8|8P42  12/6 [U4020 6/8 | GETLl4 /6
103 8/8 |6CD8G 18/« 30FL1  9/3 | AC/VPI 18/. N87 10/a | 8P4l /= | VMP4G 11/9 [ GETII8 17/-
1C5 - | 6CH 8/6 30L1 5/8 1 AC/VP218/. N74 28/~ | U265 27/2 [VMS4B 12/~ { GETS73 9/3
1C6 10/6 |6CW4  24/- J0L1G  9/81ATPY 23 NI10&  26/2 | T4t 9/« VP2 3/8) GET874 0/6
1D5 6/8 | D1 / J0L17  12/8 |AZ1 8/8 N33p  25/- [ TDD2 12/ (VP2B 96 | GEX13 3/6
1bg 8/6 |63 8/8 30P4 12/- 1 AZSL 9/6 P4l 3/8) TODY  2/8 | VP4 14/6 | GEX35> 3/
1¥D1L 8/ |6D6 8/- 30PL12  7/6 | AZ41 6/8 Pyl £/6 ( TH4B GE

PARCB0 8/8 | TH2IC

1G6 /- [6F} 9/6 30P1Y  12/- (B339 4/8 POHG

1HSGT 7/8 |6F6G /9 30PLL  8/3|B71Y 5/8 PUBR G EX46 -
114 2/3 |8F6GT  2/8 30PLI3 10/8 |BLE3  10/8 PC95 MATI00 7/9
1LA4  17/8 [6F7G 5/- 30PL14 11/8 () 12/8 PC97 MATIO0L 8/8
1LAS 16/10 |68 5/ 30PL13 9/8 | CK506 6/8 PCCR4 MATI20 7/8
1LD3 4/~ 16F11  17/9 PCC85 MAT12] 8/6

36/51 12/8 |CL4 18/8
3D

Ab 20/
3BLEGT 6/- | CVy 2/6
3BW4 4/8|'Ve3 10/
3578  18/2 |CVB3  14/8
RBZ4GT 4/8 |CV2TYr 12/6
35Z5UT §/8 |CV428 18-

PCCRS 10/8 | TYS6F 11/8
PCU89  11/a | UABCRO §,.-
PCCIRG 10/w 1 UAF42 /9 |V
PCF80 6/6| LiB41 10/8
PCFR2 8/~ | URC4]  6/3 10/«

PCF84  8/8 | UBORI  6/3 [ VU204 10/- | OASL 8/~

184 8/ |8F23 ; 408UA  8/683CY1 18/4 PCF85  8/8 | UBFRO  5/8 (VUI38 7/~ | OA8S 3/
185 3/8 |6F24  10/6 11IMTL 8/ fCYIC 88 PCES0I 10/- | UBFSY  8/8 (W21 b/s | OARS 4/~
1T2 20/- 6F32 8/~ 418TH 10/« [CY3L 59 PCFB02 10/- | UBL21 10/8 { W42 12/- | 0AB0 3/-
1T4 2/8 |8F33 3/6 4 i~ | D1 113 K 3| PCF805 8/9 | ULou B/3 |WH1M 24/6 { 0A9 3f-
1U4 5/6 |6G6 2/6 +3 10/- | DLS 19/8 [ ECC88 9 | BZ90 3/91 PCLE2  8/8) UCCRY  8/- [ W83 10/8 1 OA95 3/e

5 8

43 17/8 | D42 10/8 [ECC189 11/6 | FC2 14/8( pCLES  9/8| UCC8Y  6/8 [W76 3/8( 0A200 &/~
43Z6GT 15/~ | D63 5/« [ ECUBO4 9/~ | FO4 8/9| PCI84 7/6| UCKRO 8/3 W77 2/8 | 0A210 8/8
50A5 21/10 | D77 2/8 |ECCROT 15/= (FC13  14/8 | PCLBS  8/8 | UCH21 8/. {WBIM  5/9 [ 0421 13/8
5085 6/6 | DAC32  7/8 |ECKFRO  7/8|FCI13C 17/- | PCLRG  8/9 | UCH42 8/ |WI0L 26/2 | 0AZ204 8/6
50C5 6/3 | DAF91 3/8 |[ECF82 6/3|FW4/5008/8 | PCLRS 12/8 | UCHS1 @/6 |{W107 10/6 | 0AZ210 7/8
50CDBG40/9 | DAF96  8/- | ECF86 11/8 | FW4/8008/6 | PEN4ODD UCLS2  7/3 ([W739 17/8( OC16W 8b/-
344 8/8 |6K6GT 5/6 |12AU7  4/6 | 50L6GT 6/3 |DCCS0  6/9 |ECFs04 24/- [GTIC 978 34/-| UCL33  8/3 (X14 79 0CL9 25/
3A5 6/ [6K7G  1/8 (12AV6  b/8 | 52KL 14/8 |[DD4  12/6 ([ECH3 28/3 |GU30 85/ | PEN4S U=

387 5/- |6K7GT 4/ |12AX7 4/8|53KU 14/8 {DD41 10/6 |ECH21 8- 7/6 | PEN4GDD

i)

3De 3/8 |6K8G  3/3 [124Y7 8/9 68 |DDT4  7/6 |ECH33 282/8 8/- 12/ X4 10/-1 0025 12/~
3Q4 5/3 |6K8GTM8/6 |12BA8  5/3 | 77 5= | DET25 17/8 | PEN46 4/~ X4l 8/~ | 0C26 8/-
3Q5GT 6/8 [6K20 24/- [12BKE6 4/8 |73 4/9 | I3 10/~ | PEN38310/8 X83 5/9| OCes 28/
384 4/8 |8L1 10/- [12BHT7  6/=| «n 5/8 | DFs6 14/6 | PEN433DD 5/61 0029  18/8
3v4 8/- |6LGG  12/6 [12E1  18/8 | R3V 8/~ | DF72 Hy0 5/« X65 5/8 | OC35

10/6
PENA4 7~
PEN/DD

4D1 3/9 |8L6GT 7/8 [12HGGT 1/8 | 8542 6/6 | DFOL HABCS0 98 0Css
SR4GY 8/8 6L7ETM 5/8 [12J5GT 2/8 | 90AG /8 | DF9s HL2 7/8 X76M  8/8 | 0041 8/~
8L1

5T4 7= 10/- [12J7GT 7/8 | 90AV  67/8 | DF97 HL13C 4/ 4020 17/8 X78  28/21 0042 §)-
8U4G  4/8 |6L19 19/ {12Ks 10/~ | 90CG 48/~ [ DH%0 HL23  12/8 | P¥FL200 20/5 X79  27/-|0C43 12/6
5V4G 8/~ |6LDS 7/« |12K7GT 8/8 | 90CV  42/= |DHE3 4/ HL2SDD § /- | PL33 9/~ X8IM  28/1| OC

1| OCd4 4/9
SY3GT 4/9 [6LDI3 7/~ [12KBGT 8/6 | 90C1 16/- |bDH76  3/8 HL X101 £3/6) OC44PM 8/3

41 3/8
HL41DD12/8| P1.38 16/~

5Y4 0/8 |6LD20  5/8 [12Q7GT 3/8 | 150B2 18/8 {DH7T 39 X109  28/-1 0C4s 8/8
573 6/8 1 6N7GT  7/= DHBL  23/8 H1A2DD12/8( PLNL 8/8 X1ly 9;9 0C45M  8/-
524 7/8 |8P1 8/8 DHIOL 25/~ HL133DD9/8| PL32 5/ Xug 8/8|0C65  22/6

DH10718 11 300 25/-

RASG 8/9 | 6P26 9/ DK32  7/8 8/o 8/~ { OC70 8/6
GASG 5/9 |spas 1178 DK40  15/6 8/9 §/- 1 OCT 3/8
SART 4/- [6Q7G 4's DKOL 4. 5/8 4/8 | oUT2 8§/-
6AC7 8/~ |6Q7GT 7/ K92 8- LWd;350 5/8 78| o 16/
6AGH 2/8|6RTG 5:8 DKYs 86 1W4/500 8,- 4 8/« | OCT4 8/~
8AGT7 5/8 [6R7GT 11/~ L33 63 KBCS2 20/5 Z132 4/- | OCTB 8/
GAJS 8/8 [ 63ATGT 7!~ DL35 5/= K¥F35 12/8 Z729 8/6 | OC78 8/6
SAKS  4/9 |68CT 4 DI8Y 5/3 KL3 11/8 7749 8/310C77 12/

4759  36/-| OC78 8/-
Transistors | QC81 4/
and diodes OC81D 4/«
6lAAl20  4/6|O0CsIM g/
AAI9 4/810C82 10/~
ACL07 14/6 | OC83 8/~

EF8:

DL68 15/« |EF83 4/6 [ KLL32 21/7
7 5 KT2 5/-
D176 80/- |EFs9 4/- | KT8 15/~
DLY2  4/9 [EF9L 8- | KT32  4/9
KT33C 8/«

16/- 'DLYS  6/- |[EFA7  10/- [KT36 28/1
71-IDL310 10/8 {EF9%  8/9 |[KT41  8/6
18| DMT0 5 {EFI83 78 |KT44 6/
9/8 (EF184  8/8 | KTHl 8/9
'4/3508/8 | KHOO 9/6 | K'Ta3 3/9
2/9 |[DW4/5008/8 | EK32  5/9 |[KT6r 1278
4/8 | DYS8A 8/6 | L2 19/6 KT74 12/8

6AQ3 5/9 | 88N7 4/-119AQ5  7/3
6ARS 20, |68Q7 8/~ | 19B16G20/5
68R7 1941

6ALG 5/9 | 6887 2/~ |20D] 10 -
BAVG 5/6 |61U4GT 8/8 [20D2 21~
6BoG 12/8 |6L5G 5/= [20F2  11/6
688G 2/8 [6UTG 7/e [20L1 12/8
6BAS 4/6 [6V6G 3/820P1  12/8

QP2 5/n

2/6 | DY37 7/8 | K132 3/8 [ KT82  28/.| QQV03/10

6BES 4/ |6VBGT 5/6 {20P3 12/- | AIR34 20/~ ESOF 24/~ [ EL33 8/8 |[KTWSL 4/8 /o
6BHS  5/3 [6X4 3/9 23;4 13/3 | AC'O44  B/- | EB3F 24/~ | RL34 9/8 |[KTW62 §/8 | Q87520 10/8

6BJ6 5/8 |6X5 5/3 120P5  12/3 | AC2HL 10/ | E8SCC 10/~ [EL35  10/- |KTW63 5/8 | Q8150/159/6
13105 4/8 (6Y7TG  18/6 |25A8G 7/6 AC2ZPEN11/6| EIS0r 18/6 | XL30 8/8 |KTZ41 5/ R

10 - AF124 11/ [ ORP12 12/6
8BQ7A 78 |6Z4/84 5/e |25LK 4/9 { AC2PEN! El143 1/81EL37 12/3|183 3ie | RY2 5/6 AF123 10/8 | aX641 10/-
8BR7 8/3 | 625G “4GT 147 LD 12/8 | BAS0 1/8 | EL41 7/- |LN15¥  5/9 | Rid 28/« AF126  10/. | T82 12/8
GBRS i~ | TAT /9| ACOPEN) EA%S 8y AF127 Ta: 15/

8| E142 T8 |LN30s  8:81 RIT 17/8
i 50 7/9 DD 23/3 |EABURO 5/9 | ELSI 8/311LN318  9/3 [ RIS 9/8
6BW8 78 'TBT 8/6 126740 6/8 | ACGPEN 4/9 'EACY1  8/3 /K183 6/8 i Lpe 9/6! R19 8/, 1 U251 9/~ IBY103 7/ ' XAY03 15/-

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE ORBOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRMIR 13/-. DRM2B and DRM3B 15/8. 1.W7 21/-. LW15 26/~ RMO 7/11, RM1 5/3, RM2 6/3, RM3 7/9. RM4 12/9. R¥Mb5 17/6. 11486 17/6.
14497 18/6. 144100 23/-. 14A124 26/8. 14A163 35/8, 14B130 31/~ 14B261 11/6, FCL01 16/9. 16RC.1.16.1 8/-, FC31 21/, 16RD.22.8.1 11/-, 16RE.2.18.1 §/g.
1BRA.L1.8.1 4/-. 18RA.1.2.8.1 11/-. FC116 8/-, FC124 12/6. SB3 10/8. C2D 9/-. (21 5/8. CIV 8/e, C3D 11/, C3B 14/8, C3V 11/-. R3/2D 4/3, Q3/4 8/7.
ELECTROLYTICE. Can types: 32 x 32/430v. @/~ 50 x 50/4505. 6/.. 64 x 120/350v. 9/~ 60 x 250/275v. 8/8, 100 x 400/275v. 12/8, 100/275%. BJe. 200/2767. 4/e,
100 x 200/275v. 8/8. Tubular tvpex: 8450v. 1/9, 16/450v. 8/8. 32:400v. 3/9. 4 x B/450v. 3/a. 16 X 16/450v. 4/-, 32 x 32/350v. 4/=. & x 16/4B0v. B/9, 32/350v. 3/-.
Midget silieon rectifiers. Types BY100. Output 250 voita { amp. No large! than a shirt button. 8/8 each. Series limiting resistance 1/6,

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED
Terms of bustness—Cash with order 0. C.0.D. only. Post/Packing 8d. per item. Orders over £5 post iree. C.0.D. 3/6 extra. All arders cleared day of receipt. Amy

parcel insured againet damage in transit for 6d, extra. We are open for personal shoppers 9.00~5.30 p.m. 8ats. 9.00— L p.m. Complete liat of modern and obsolete
valves, d P § , o h ete. with terms of business, 6d. Please enquire for any item not listed witk 8.4.E.
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MAIL ORDERS TO:
54 WELLINGTON
STREET, LEEDS |

. CWO. or C.OD. No C.OD.

under £1. Postage 2,9 extra under £2.

4/6 extra under £5. Trade Supplied.

S.A.E. with all enquiries please. Personal

shoppers welcomed at any of the branches

below. Open all day Saturday.

10 North
BRADFORD zx:ce
t4Lower Castle Street
B R | STO L(Half-day Wednesday)

(MANCHESTER) TR

Terms

(Half-day,Wed.)
Tel: 22904

BlRMlNGHAM 30/31 Gt. Western

Arcade, opp. Snow
Hill Station.

CENtral 1279. No half-day
DERBY 26 Osmaston Rd., The Spot
DARLINGTON

(Half-day Wed.) Tel: 41361
Wednesday) Tel: 68043

13 Post House
EDINBURGH 3 Leith Street,

Wynd (Half-day

(Half-day Wed.}
GLASGOW 326 Argyle Street,
Tel: CiTy 4158 (No half-day).

Savile Street {(Half-day

51
HUL Thursday) Tel: 20505

32 High § Half-
LE|CESTER day TIrEurs '):r?zlt (56220
5.7 C. M Arcad
LEEDS (No h:l?%?y)(Teﬁcca)BZS{ca °
73 Date St. (No half-
L|VERP00L day) T:!?CEN(traol 3.’?73
238 Ed Road W2
LONDON (Half dag;yq":ursg:y)
Tel: PADdington 1629
60A-60B Oldham St. Tel: CENtral 2778
(No half-day) New large store.

Half-d
MIDDLESBROUGH {2l
106 Newport Road Tel: 47096

13 Exchange Street
Castle Market Bldgs.

SHEFFIELD

Tel: 20716 (Half-day Thursday)
V.H.F./F.M. Radio Tuner
]ASON FMTI design. Total cost ol

parts including valves,

raning £6.19.6

dial. escutcheon. etc.
SUPERI FEEDER UNIT. Design of
a high quality Radio Tuner (speclally

suitable for use with our Amplifiers).
Delayed A.V./C. Controls are Tuning,
WICh. and Vol. Only 250v. 15mA H.T. and
L.T. ot 6.3v.lamb. requned from amplifier.
Size approx. 9 x 6 x Tin. high. Simple align-
ment procedurs. Point-to-Point wiring
diagrams. instructions and priced parts
list with illustrations, 2/8. Total building
costs £5.5.0. S.A.E. for leafiet.

TRANSISTOR SALE yliara 0C71 21110
0C45 3/11, OC44 3/11. OC72 2/11, OCBI 2/11-
OCI171 8/9, AF117 §/9, Ediswan XA101 3/8-

XA112 3/9, XCI01A 3/9. Postage bd (or up

to 3 transistors.

EX GOVT. SELENIUM
RECTIFIERS I2v 15 AMP

(BRIDGE) F.W. ONLY
Ex. GOVT. SMOOTHING CHOKES.
OmA, 3-5 H, 50 ohms, Parmeko 8/9:

201

150mA, 10H, 50 ohms 9/9; 120mA, 12H, 100
ohms 8/9: 100mA. 10H. 100 ohs 6/9; 60mA.,
5 104, 250 ohms. 2/11.

l{l< TRANT LOUD-

Foi' outdoor_ or
ohms, 8 watts. Only 25'9

AL CCUMULAT
7 X 4 x 2in, Brand
"lhrl-(- for 12/6, car

R,

AL
4/9 cach.

HI-FI 10 WATT AMPLIFIERS
BRAND NEW 8 Gns.C?
EX-GUITAR AMPLIFIERS 616

Manufacturers’ discontinued Model.
Push-pull output. Latest high efficiency
valves. Dual separately controlled Inputs
for ‘Mike' and gram. Separate Bass and
Treble Controls, High Sensitivity. Out-
put for 3 or 15 ohms speaker. Guaranteed
tested and in perfect working order.

R.S.C. MAINS TRANSFORMERS (FULLY GUARANIEED)

Interteaved mul Impregnated, Prim- \lll)(,Ll M. \L\ "RANS, 287 x 257 x 247
aries 200-230-250 30 ¢/~ Screencd. 60m.a. 6.3v 2a 13/9

TOP SHROUD DROP THROUGH 250—0 QJOV 60m d b Jv 2a 14/9

2530-0-250v. 70mA. ;. 28 5-6.3v. 2: 7 OUTPUT TRANSFORMERS

350-0-350v. BOmMA. Standard Pentode 5.000Q to 30 5/9
250-0-250v. I00mA Standard Pentode 7.000Q to 30 9
250-0-250v. 100mA. 6 Push-Pull 8 watts, ELB4, Or 6V6 10 30

4a, 0- a.b.ov 3a

DI

250-0-250v. 60mA, 6.9v, 24, 0-5

Midget type 2} x 3 x 3in.
250-0-250v. 100mA, 6.3v. 4a, 0-5-6.9v. 3a
300-0-300v. 100mA. 6.3v. 4a, 5v, 3a
300-0-300v. 130mA, 6.3v. da, C.T. 6.3v.

1a. for Mullard Amplifier
350-6-350v. 10MnA, 6.3v. 4a, 0-5-6.3v. 3a
350-0-350v. 150mA., 6.3v. 4a, 0-5-6.3v. Ja
425-0-425v. 200mA, 6.3v. 4a, C.T. 5v. 3a
425-0-425v. 200m A, (6.3v. 4aTwlce) 5v.3a
450-0-450v. 2501 A, 6.3v. d4a, C.T. 5v. Ja
FILAMENT T \\\I‘(lltgl RS

Jv.

down)
watts,

or matched to 156Q
Push-Pull 10-12 watts to match 6V6 or
EL84 to 3-5-8 to 150 19/9
Following types for 3and 150 speakers
Push-Pull 10-12 watts, 6V6 or K184 .. 18/9
Push-Pull 15-18 watts, 6L6, K'T66 .. 2279
Push-Pull Mullard 510 Ultra Linear .. 29/9
Push-Pull 20 watts, secmonally wound
6L. KT66, EL34, etc. .. 49/9
SMOOT lll\ G CIIOKES
60m.a. 10H 400Q 4/11. 100m.a. 10H 2000 8/9
g0m.a. 10H 350Q 5/9. 150m.a. 10H 2500 11/8
CIIARGER TRRANSFORMERS
All with 200-230-250v. 50 c/s Primaries;
0-9-15v. lia, 12/9; 0-9-lov. 2a, 14/9; 0-9-15v.
da, 16/9; 0-9-15v. 5a. 19/9; 0-9-15v. 6a, 23/9;
4U-9-15v. 8a. 28/9.
Sb, B onisy g TAYS
Gv. 50 ¢fs primarie a, 6.3v. | 0-110/120- 50v. :
00-230v. 80 fs pLimarles By e i 8, | watts. 27/9: 250 watts, 49/9; 500 watis 99/9.
1716 12v. 1.5 .l twice, 17/6. MIKE TRANSFORMERS 120:1 8/9
R.S.C. BATTERY CHARGER and KITS
for A.C. Mams 200/250v., 50:/
"MBLED |1 14y}

\lvl ENIUM RECTIFIERS
F.W. (BRIDGED) TYPES
6112\'.

6/12v.

A 4 amps 6/12v., (; l\’ll brigy .
Fitted Am- 6 6 amps.. b/g:'/ .;a. 919 6/12v. 15a. 3519
meter axlm (mlp[u!. 6/12v. 4a. 1
variable Mains transfor-
i charge rate|mer 0-200-230-250v.|COMPLETE POWER PACK
fcclcctor|F.W. (Bridge) Sel- KIT
Also selector [enium  Rectifier. .
plug for 6v.|Ammeter, Vari-|Consisting of Mains Trans.,
or 12v. charging. Louvrea steel case with |able Charge Rate|Metal Rectifler. Double elec-
stoved grey hammer finish. Fused and|Selector panels.|trolytic smoothing choke
ready for use with mainsand out- Plugs, Fuses,|chassis and circuit.

put leads and battery clips. 59l9
Carr. 4/6. Terms: Deposit 12/- and 56 mon- circuit, 59/9.
thly payments of 12/- (Total £3.12.0). Carriage 4/6.
ARMSTRONG, TRUYOX, LEAK,
QUAD, ROGERS, LINEAR, W.B,

Fuse-holder  and

For 200/250 v. A.C.
mains. Output ‘.50\: I 9/"
60mA, 6.3v..
SCOOP PURCHASE OF HIGH QUALITY
FANE, WHARFEDALE, GOODMANS BrgfdcgﬁvDszrtlaAr?GSOERo iM
GARRARD, GOLDRING, GRAMPIAN, | Very latest model. Normal GNS
LUSTRAPHONE, SHURE, RESLO, {}g;g}yl e{&f%ﬁ;ﬁgﬂ;nglhgjt e
TANDBERG, FERROGRAPH Products | weisht pick-up arm. Hlgh ﬁdeuty Stereol
stocked. Usual credit terms available. | vono cartridge. Fully guaranteed.
RSC. 4/5 WATT A5 HIGH-GAIN AMPLIFIER
A highly-sensitive 4-v ¢ guality amplitier for the home,
small elub, ete. Onl » millivolts input is required for
full output so that it is suitable for use with the latest
High-fidelity PPick-up heads in nddlu to all other types
3 dll mlkt . Neparate Bass
These give full long-
cgligible being
ok is used. ILT. of

d |l
playing record equalisal
1 dB down 15 dB of \
300v. 25mA and L.T. of 6.5 <
ot a Radio Feeder Unlt or Tape-Deck pre-amplifier.
ALC. mains 200

For
-230-2507. 30 ¢/s. Ountput for 2-3 ohms speaker.

Chass
finished (-Ims\h, point-to-point w tructions. I
vaiue £4,15.0. or assembled ready 1or use 23/- extea, plus 3/6 carr., deposit 22/6 and 5
monthly |.-a\mom~ of 22/6 (T'otal £6.15.0) for as-cinbled unit,

R 8.C. GRAM AMPLIFIER KIT. 3 watts
output. Negative feedback. Controls Vol..

Tone and Switch. Mains operation 200-250v.
A.C. Fully isolated chassls. Circuit. etc..

supplied. Only 39/9. Carr. 3/9.

GIIA MINTATURIE 2-3 WATT GIRAM

ing diagrams and

FOR
VARIOUS

PERMANENT
BRANCIHES

AMPLIF

\T

o 4 WATT GRAM. R
Complete set of parts to build a good

K
quality compact unit suitable tor use with

lanle tor the supply |

not alive. Kitis completein on-ry detail with fully punched Gold Hammer
-(-mmnnl g

AMPLIFIER, For use with any single | any record playing unit. Mains isolated -

or auto-change unit. Output for 2/3 ohm | chassis. Separate Bass and Treble

speaker. For 200-250v. A.C. mains. S8ize | controls.  Output for 2-3 ohm 59 9

111 x 24 x 24in. Controls: speaker. For 200-250v. A.C. l

Yol and Tone with Switeh. OnlY__ —{_ | ety AT AR o7 TNTER-CONN
AL h or [

COMMUNICATION RECEIVERS ¥, Complete set of parts with diagrams,

RX 60 DELUXE .
4 BAND
220/240v. 50160 *
C.p.s. A.C,
mains opera-
tion. Fre-
quencies cov-
ered 1600 Kcls
to 30 Mcls
continuous. Incorporates 5in, sveakcr Slide
rule tuning dial ‘S’ meter. Internal ferrite
acrial for medium wave. Telescopic whip

ete. Housed in two polished walnut finished
cabinets of pleasing design. High sensitiv-
ity. For 200-250v. A.C. mains. Fully isolated.
Controllable at both units. An intercomm.
of this class would normally cost £20-£30.
Only 89(6, cart. /- Ready for use, § £ns.

IRS.Co BATTERY TO MAINS € l)\\l (193
SION Ty

eliminator.

aerial 58in. 10 section tor short waves. Fitted approx. Com-
sockets for optional outdoor aerial. Head- pletely repla-
phones, external speaker socket. Other fea- ces batteries,

turesare electrical bandspread tuning, Noise
limiter. A.V.C .F.O.. stand by switch.
Size approx. 12} x 51 x 8%in. Handsome

supply 1.4v and
90v where A.C.
mains 200-250v.

'y
Size bix4ix2in,

crackle finished metal cabinet. Brand new
with full Instructions manual. Usual

guarantee 19 GNS. carr. & pke. 10/-.

50 c/s is avail-
able. Suitable for all battery portable
receivers requiring 1.4v. and 90v. Complete
kit with diagram 39/9 or ready for use 46/9
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R.S.G. STEREO 20/HIGH FIDELITY AMPLIFIER

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

SUNTABLE for ‘MIKE", GRAM.. KADIO OR TAPE. INTENDED FOR THE
HOME OR STUDIO BUT SUITABLE FOR LARGE HALLS OR CLUBS

.

* Four-pogiti tone com and )
Input Selector switoh, Based on a current Mullard design and employing vaives

* Will amplity direct trom Tape Heads. ECC83. E(‘(T&.B ECLB6. E'?LSB. E.L‘l 86 ECL86, EZ8l.

Gutpnt transformers are high quality sectionally wound

* s“’t"w‘lm;"gg switch so that peak ﬂa‘ml“u‘ to required specification. Output nmtchings for 3 and

outputio walts cap be obtained. 13 ohm speakers ou each channel Carr. 10/-.

% Separate Bass “Lift” and “Cut” and treble Complete set o1 parts with poiut-ta 1 3 P

O B . iy “LiIt” snd “Cut” controls. i Iringdi 11 g Gns.
FREQUENCY RESPONSE 42dB. 3020000 c.p.s. N poiut wiringdiagrainasndinstructions.

BUM LEVEL 65dB dowu, “ Neon panel indieator, | or Fuctory assembled. tested and supplied with our

SENSITIVITY: 5 millivolta maximum. ' + Handsome Perspex Frontpiate, usual 12 months” guarantee for 18 gms. or DEPOSIT

HARMONIC DISTORTION (each channel) 0.2%. Send S.A.E. for fllustrated leaflet. 57/- and 9 monthly payments of 38/10 (total £20.15.6).

AUDIOTRINE HI-FI TAPE RECORDER KIT 251 %"gr

REALISM AT INCREDIBLY LOW COSNST, CAN BE ASSEMBLED IN AN HOURR
Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape Amplifier
with negative feedback equalisation for each of 3 speeds. High Flux P.M, Ypeaker, empty Tape Spool, a
Ree’ of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two contrasting
shades of Rexine and Vynair,'Size 14} x 15 x 84in. high and circuit. Total cost if purchased individually
approximately £40. Performance equal to anits in the €60-£80 class. S.A.E. lor 1eaflets. TERMS. Deposit
4 gns. and 12 monthly payments of 42/- (Lotal 28 Gnx). ONLY

R.S.C. A10 30 WTT ULTRA LINEAR HIGH FIDELITY AMPLIFIER ”@(ﬁ"ﬁé?b &'&

A highty sensitive Push-Pull high output unit with selt-contained N
Pre-aip.  Tone Cuntrol Mtages. Certifled performance tigures PLUS
compare equally with most expensive amplifiers available. Hum MAINS
level 700 AB down.  PFrequency response + 3 dB, 30.20,000 ¢s. A

1 ~pecially designed seetiouxlly wound ultra linear output transformmer | [2in. 10 WATT  HIGH QUALITY
13 eed with ®07 vutput valves.  All components are chosen for
reliability. Bix valves arc used EFv. EFRS, £CCSS, 307, 807 G, LOUDSPEAKER
Reparate Bass amd Treble Controly are provided. Minlwum | In wainut  veneered
input required ror mi! outpnt 1s only 12 milivolts so that cabinet, Gauss 12,000
ANY KIND OF MICROPHONE OR PICK-UP IS SUITABLE. | lines. Speech coil 3
The unit 15 designed for CLUBS, SCHOOLS, THEATRES. | ohms or 16 ohms,
DANCE HALLS or OUTDOOR FUNCTIONS, etc. For use Only £4 19 6
with Electronic ORGAN; BASS, LEAD OR RHYTHM | Carr, 5/6 a .
> i ST, ] E GUITAR, STRING BASS, etc. For standard or long-playing | Terms: Deposit 11/3
records. QUTPUT ‘SOCKET PROVIDES L.I. nd H.T. for {and 9 monthly pay-
RADIO FEEDER UNIT. An extra input with associated vol. control is provided so that two separate inputs | ments of 11/3 (Total
such as Gram and “Mike” can be mixed. 200-250 v. 50 ¢/s. A.C. Mains output for 3 and 15 ohm speakers | £5.12.6). 12in. 20 WATT 111-FI LOUD-
Complete Kit of parts with fully punched chassis and point-to-point wirtng disgrams and Carr. 10/-. | SPEAKERS IN CABINETS. Size 18 x
instruetions. Supplied factory built with EL34 output valves and 12 months' guara.mee.1 1 Gﬂs 18 x 10in. Finish as above. Only £7.19.8.
for 14 Gns. If required perforated cover with carrviug handles can be supplied for 18/9. ® | Terms: Deposit 17/9 and 9 monthiy pay-
Bend B.A.E. for leaflet, also speaker. TERMS: DEPOSIT 45/- and 9 mthly. payments of 32/4 (Total 16 gns.) | ments of 17/9 (Total £8.17.8). Carr. 8/6.

on H.P. and CREDIT SALE

INTEREST cHARG Es REFUNDED W.B. “STENTORIAN" HIGH FIDELITY P.M.
Accounts settled in 6 months. | gpFAKERS HIIN2. 10 watts rating. Where &

LINEAR TAPE PRE-AMPLIFIER. Type LP/l. Switched Equalisation, Positions | really good quality speaker at & low price is re-

for Recording at liin., 3fin., 7}In. per sec., and Playback, EMS1 Recording Level | quired, ws highly recommend this unit with an

Indicator. Designed primarily as the ilnk between a Collaro Tape Deck and Hi-Fi | amazing performance. £4.12.0. Please state

amplifier, suitable almost any Tabe Deck. Only % gns. S.A.E. for leatiet. whether 3 ohm or 15 ohm required,

e e O TR0
HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1 |R3CITNion snw Reries Canier Dover:
PUSH-PULL ULTRA LINEAR quality 8ip. or 10in. speaker. Acoustically lined and
QOUTPUT “BUILT-IN” TONE ported. Polished walnut veneer tinish. fize 18x12x
CONTROL PRE-AMP STAGES 10in. Strongly made. Handsome appearance. En-
Two input sockets with associated controls allow sures superd reproduction for only £4,7.8.
mixing of '‘mike” and gram.. as in Al0. High R.S.C. STANDARD BASS REFLEX CABINET. For
sensitivity. Includes 5 valves, ECC83, ECC83, 12in. loudspeaker acourtically limed and ported.
EL84, EL84, EZ81. High Quality sectionally wound Size 20 x 14 x 15in, Beau-
output transformer specially designed for Ultra tiful walnut veneer fin-
Linear operation and reliable small condensers ol 1=h. Recommended for
current manufacture. INDIVIDUAL CONTROLS use  with  Audiotrine
FOR BASS AND TREBLE ‘‘Lift" and “Cut’. Speaker wyatem. £5.18,8.
Frequency response =3 dB'30-20,000 c/s. Six nega- AUDIOTRINE CORNER
tive feedback loops. Hum level 60 dB down. ONLY CONSOLE  CABINETS.
23 millivolts input required for FULL OUTPUT. 8trongly made. Beantifu)
Suitable for use with all makes and types of pick-ups and microphones. Comparable with | polished walnut veneered
the"\lr‘ti;‘{vl%tlaig\designs for ¢ NDARD or LONG PLAYING l{l‘)(‘Ul{'l) . For MUSICAL | finish,  Pleasiug design.

iR such as STRING BASS. LEAD or RHYTHM GUITARS, ote., JUNIOR MODEL. #ior
OUTPUT SOCKET with plug provides 300v. 30mA, and 6.3v. 1.5a. for supp. fa RADIO [ yp" w5 ‘min.  speaker.
FELDER UNIT. Size approx, 12 x 8 x 7in. For A.C. mains 200-250v. 50 ¢.p.s. Qutput for 3 Approx. 20x11<Sin. 48/8
and 15 ohms speaker. Kit is complete to last nut. Chassis is fully punched. Full instruc- STANDARD MODEL. To
tions and point-to-point wiring diagrams supplied. Only 8 Gns Carr, take up to loin. speaker.
(Or factory built 51/6 extra). * 10/~ Rize 27 x 1% x LRin.

If requires louvred metal cover with 2 carrving handles can be supplied for 18/8, TERMS 5 Gns. Carr. 7/6.
0N ASSEMBLED UNITS. DIEPOSIT 33/3 and 9 monthly payments of 24/1 (Total | spr1OR MODEL. To take up to L2in. apeaker and
£12.10.0). Send S.A.E. for illustrated leafiet detailing Cabinets. Speakers, Mikes, ete. with Tweeter cut-out. Size approx. 30 x 30 ¥ 15in.

(Recommended for use with Audiotrine speaker
R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER | (suirsiom dor e with duliotrine »
A complete set of parts for the construction of a stereo- 5 =
phonic amplifier giving 5 watts high quality output on | AUDIOTRINE, HI-FI SPEAKER SYS
each channel (total 10 watts). Sensitivity is 50 milli- TEMS, Consisting of matched 12in. 12,000
volts. Suitable for all crystal stereo heads. Ganged | line, 15 ohm high quality speaker; cross-
Bass and Treble Control give equal variation for “'lift" | over unit (con-

and ‘‘cut Provision is made for use as straight [sisting of

(monaural) 10-watt amplifier. Valve line-up ECC83, | choke. conden-

ECC83, EL84, EL84. EZ81. Outputs for 2-3 ohm speakers. | Sér, etc.) and

Point-to-Point wiring diagrams and in- Tweeter. The

structions supplied. Send S.A.E. for leaflet. Gﬂs smooth res-

- N Full constructional details and price list 2/6. e | ponse and ex-
Or supplied factory assembled with 12 months’ guarantee for £11.7.8. Carr. 10/- itended fre- Ji

Terms: Deposit 2 gns. and 9 monthly payments of 24/2 (Total £12.19.6). quency ranige

= = ensure surpris-

S4/4 STEREO AMPLIFIER Always in Stock at keen prices SINGLE | ingly realistic

A complete set of parts to construct a good yuality and _ AUTO RECORD PLAYING | reproduction,
Stereo amplifier with an undistorted output total UNITS, PICK-UPS, CARTRIDGES, |Standard 10

3 watte, For A.C. malne input of 200-250 v. v watt  rating.

Senty 180y, Canged Vel and Toue Con-f g T g COMPONENTS | PA109. Cart

TOls, rese! lance control. ull in- &f-.

structions and :'irin; diagram. supplied 5 Gns' TOO NUMEROUS TO LIST. 20 wat{, zg.lig.re. Carr. 7/8.
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R.S.C. BASS-REGENT 50 WATT AMPLIFIER

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT
For lead, rhythm, bass guitar and all other musical instruments
For vocalists, gram, radio, tape and general public address

*

*

% UNUSUALLY POWERFUL
COMBINATION consisting of a FANE HIGH
FLUX 15in. 30 watt unit PLUS A FANE 12in. 20
watt unit with

% 4 Jack Socket Inputs and two independent Vol.
Controls for simultaneous use of up to ¢ pick-ups
or ‘mikes’.

LOUDSPEAKER

extended freguency response.

Separate cabinets fully covered in contrast-
ing tones of Rexine/Vynair with gold trim-
ming, tor speakers and amplifiers.

Separate Bass and Treble Countrols glving
‘Boost’ and ‘Cut’

Send S.A.E. for leaflet. Or call at one of our
many branches and compare the Bass-Regent

4

1

Cair. 25/-

with units at more than three times the cost.
Gins, Or deposit £7.16.0 and 12 monthly
payments of 81/6. (Total 34 Gns.)

p—

Full Range of FANE

MAD
‘Mikes’. Credit terms it

and GOOD-
speakers in Stoek and all type
if reguired.

R.S.C. B20 MULTI-PURPOSE AMPLIFIER
Guitar

especially suitable for Bass

TRANSISTORISED SOUND MIXER

Enables mixing of up to 4 standard jack inputs,

i.e., mic., tabe, gram., tuner. etc., into single

output. Compact and completely self-

%on%aéyﬁed. usesstandard 9 volt battery. 49,6
0s: 3.

A highly efficient untt incorporating massive

15in. high flus loudspeaker specially constructed
to withstand heaviest Joad conditions.

23 watts. Individual bass and tretile
controls give ample Boost' and "Cut’.
Two jack socket inputs separately con-
trolled. Cabinct is of substantial con-
struction and attractively tinished in
two contrasting tones of Rexine and
Vyuair. 8ize approx. 24 x 21 x 13ina,
Hend 8.A.K. ] Carr.

for leaflet. 29'2‘ Gns. 17/6.

Or deposit 24.14.6 and 12 monthly
payments of 48/- (Total 32} gns.).

7

| R.S.C.

GI5 1S WATT AMPLIFIER for Lead or
Rhythm Guitar, ‘Mike’, Gram or Radio

High-fidelity push-pull output. Separate bass

Rating and treble “*Cut” and ‘'Boost’ controls. Twin
am separately controlled inputs so that
o two instruments or “‘mike”’ and pick-

¥¥h

e

ups can be used at the same time. Loud-
speaker is a heavy duty flux 12in. 20
watt model with cast chassis. Cabinet
is covered in contrasting shades of
o Reé)giuele'nair. S(i:ze ax{grox. 18 x 18
X 8in. arr, 10/-.

Only 19 Gns' OR DEPOSIT 3 Gns.
and 12 monthly payments of 31/6
(Total 21 gns.) Send S.A.E. for leaflet.

R.5.C. G5 AMPLIFIER

4 watt high quality outbut, Incorporating high flux 12in. 10 watt
loudspeaker. Sensitivity 40 m.v. High impedance jack input.

Handsome cabinet(size 14 x 14 x 7in. approx.) finished in Rexine/TV&an. 200-250v.A.C. mains.

Suitable for Lead or Rhythm
Guitar in home or small club ete.

£9.19.6

Or Deposit 30/9 and 9 monthly payments
of 22/3 (Total 11 Gns.) Carr. /6.

INTEREST CHARGES
REFUNDED ON H.P,

(MANCHESTER) LTD
ACCOUNTS SETTLED IN e
6 MONTHS Addresses Page 373

R.S.C. COLUMN SPEAKERS

in two-tone Rexine/
for vocalists and
. Normally sup-
plied for 15 ohm matching but
can be supplied for 100v line
for 35/~ extra.
Type €38, 15-20 watts. Fitted
five 8in. high flux speakers.
Overlall size appcrox. 42 x 10 x 5in.
121 Gns. ™
Or deposit of £2 and 9 monthly
payments ot 27/9 (Total £14.9.9).
ype €412, 40 watts, itted
i 12,000 line 10 watt
s Ovemlll size 56 x 14 x
in. approx. s
Carr. 15/- 192 Gns'
Or deposit of 3 gns. and 9 mthly
i pymts. of 43/2 (lotal 21 gns).

30 WATT HIGH QUALITY
AMPLIFIER for Lead, Rhythm and

Bass Guitar and for Yocal or Instru-
mental Groups

A Four Input.
two volume con-
trol Hi-Fi unit
d with separate
Bass and Treble
‘Cut’ and ‘Boost’
controls. De-
signed for vocal
or instrumental
groups. For Bass,
Lead or Rhythm

L1 Guitar, Mullard
or Brimar latest type valves. Housed in
strong Rexine covered cabinet with twin
carrying handles. Attractive black and gold
perspex fascia plate. For 200-250v. A.C.
mains, Output for 3 or 15 ohm speakers.
Send S.A.E. for leaflet.

or Deposit £3 and 9 monthly
|7 GNS. payments of 37/- (Total
Carr. 12/6 £19.13).

WEYRAD

TRANSISTOR COILS

The P50 series remain the most popular and widely used components for Medium and

Transistors Superhets:—

P50'I AC Oscillator Coil for 176 pF tuning ...
P 50:2CC Ist & 2nd |.F. Transformers
P50,3CC 3rd I.F. Transformers . 5

Al mounted in in

RA2W Ferrite Rod Aerial 208 pF Tuning ...

LFDT4 Driver Transformers ...
OPTIA OQutput Transformers
PCALl Printed Circuit Panel ...
Constructor’s Booklet

VALVE RECEIVER

Our individual “*H” type iron-cored coils are without equal for the construction of a wide range of
receivers. For the simplest T.R.F. sets covering one or more wave-bands the Aerial and H.F. Transformer
coils are ideal. The standard superhet circuit using the ever-popular triode-hexode frequency change
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different
2,000 metres. For a really high-performance receiver an R.F. stage can be
H.F. Transformer and Oscillator Coils and a circuit is provided illustrating

bands ranging from 12.5 to
added by using the Aerial,

such a layout.

COILS

H Coils 3/9 each.

dividual cans :—},in..“diam. x Zin. high.

Long-wave

5'4 ea.
5/7 ea.
6/- ea.

1216 ea.
96 ea.
1076 ea.
916 ea.
2/- ea.

vee

PLEASE NOTE OUR CHANGE OF NAME

WEYRAD (ELECTRONICS) LIMITED

REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET
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®

Fully descriptive leaflets
available on any of the
above items.

Instruction Books and
Detailed Price Lists
are supplied Free with
Kits of Parts but may be
purchased separately if
required.

ftems 1, 2 and 14 8/-

9 and 18 3/6 7, 8, ‘J,
10, 2/ elch 11 2[8 each;
lﬁ, §f-. Al Post Free.

HIGH-FIDELITY EQUIPMENT
Ready Built or in Kits of Parts

(1) Mullard “i0 Plus . 10”
Stereo Amplifier

A High Fidelity design providing up

to 10 watte (per channel).

KIT OF PARTS £20.0.0

Built and tested £24.0.0 (C. & 1. 7/6)

We can also supply the Main Ampli-

fler for operation with our Dual

Cl Pre-amplifier,

KIT OF PARTS £27.0.0

Built and tested £34.0.0 (C. & L 10/6)

(2) Mullard Dual Channel
Pre Amplifier

A four-valve design for both Stereo-

phonic and Monophonie operation.

EIT OF PARTS £12.10.0

Built and tested £10.0.0 (C. & L. 5/-

(3) The “Twin Three"”
Stereo Amplifier
Based on a recent design by Mullard
Ltd, it Is ideally suited tor use in

Portable Record Players.

Built and tested 29.0.0 (C. & L. 7/6)
To oconstruct & Stereo Portable
Reoord Player, we offer:
Assembled Amphﬂer with um
R x 5in. Louds, and Portal
Case for £16.10.0 (L & 1. 10/

(5) Tudor AM/FM Tuner
Belf powered VHF/FM loug aond
mediom waves. FM 87.5-108.5 Mc/s.
AM. MW 522-1.630 Ke/s. LW 145-
270 Kec/a.  Multiplex output,

Built and tested 24 Gns, (P. & P. 7/6)

(6) Mullard 3-Vaive Pre-
Amplifier Tone Control
lesigned  mainiy  for the Stera/
Mullaré range of Monophonic Power

Amplitiers.
KIT OF PARTS 210.0.0
Built and tested £13.13.0 (C. & L 5/-)

(8) Mullard “5-10"” Main

Amplifier

For wse with Mullard 2- or 3-vaive

pre-amplifiers with which an un-

distorted power output of up to 10

watt« 1 obtained.

KIT OF .PARTS £10.0.0

Buult :nd tested £13.10.0 (C. & I, 6/t

Above wcorporating Partridge Qut-

put Transformer £1.6.0 extra.

(9) Muiltard “5-10RC”
Amplifier
‘The popuiar '5+10" compiete -

corporating  Passive Control Unit *

providing up to 10 watte high quality
reproduction with an input of 600 mV.
KIT OF PARTS £12.0.0

Built and teste. £16.0.0 (C. & 1. 7/6)
With Partridze Qutput Transiormer
£1.6.0 axtra.

(10} Multard *“3-3RC”
A high quality Ampiifier developed
(rom the very popular §-watt Muitard
“33” design.
KIT OF PARTS 38.8.0
Built and tasted £11.10.0 (C. & L 6/6)

(1) The “Mono-Gram”
A small Amplifier ofi genuine high
quality performance producing ap to
3 watts undistorted output.
KIT OF PARTS £4.10.0
Built and tested £6.0.0 (C. & L 3/6)

(12) Stereo Tape Pre-
Amplifier Model STP-i -
For uae with ourrent Truvox Brem-
ell or Collato **Studio” i- and j-track
Btereo Decka.
KEIT OF PARTS £22.0.0
Built and tested £28.0.0 (C. & L 8/6)

(13) Mullard Type “C” Tape
Pre-Amplifier

Suftable for most ¢-track Mono

Tape Decks.

KIT OF PARTS 214.0.0

Built and tested 219.10.0 (C. & L 7/6)

(14) Mullard Tape
Amplifier Model HF/TR3
Based on Mullard’s type "A' design
and suitable for most j-track Mono

Tape Decka.
KIT OF PARTS £138.138.0
Built and tested £19.0.0 (C. & L 7/6)

(16) JL10 Power Amplifier
Incorporates the latest diode/pentode
ECL86 valves in push-pull Partridge
ujtra  lnear output transformer.
Partrilge malne transformer and
smoothing choke. 10 watis power
output, surplus power output, eurpius
power available for taner,

Bullt and tested £12.12.0 (C. & L 7/6)

(17) Double Feature
Pre-Amplifier

Inputs ror wucrophone. erystal or
maguetic pick-ups, tuner unit, snd in
addition offers full iacilities for tape
recording snd high fdeliny reptay.
‘This unigque reature means that
should you wish to include tape in
your hi-f} system at a later date all
that is reguired is a sultable tape deck.
Push-button switching for 3 tape
speeds equalised.

Built and tested £18.18.0 (C. & 1, 5/=
Prices  botb units purchased to-
zaether

Built and tesied £80.9.0 «C. & 1. 10/

19

(16)

un

MULLARD 2-VALVE
PRE-AMPLIFIER

Employmg two EF84 valves and designed to operate with the
Mullard AMPLIFIERR but also perfectiy suitable for other

makes with iaput up to 260 m/V.

% Equalisation for the latest R.I.A.A. characteristica. y Inputs
for Crystai Pickups and variable reluctance magnetic types.

%r [npAlilv;(aI)ﬁDlrect from ngh imp. Tape l’ield- (b) From &

. ape plifier or Pre-A Sensiti

COMBINED PRICE REDUCTIONS Channel. % Wide range BASS and TREBLE Controls,
wllard 5-10 Main Amplifier and 2 «valve Pre.amplificr. Now with brushed dluminium front pamel with

KTT $15.15.0 (C. & L 579 BUILT AND TESTED £21.10.0 (G & L 8/6) SEECTg [ o Gl Tl

Mullard 5-10 Main Amp)iﬂer and 3-valve Pre-amplifier, KIT OF BUILT AND Can. &

KIT £10.10.0 (C- & L 8/6) 6 T AND TESTED #£25.10.0 (C. & L 8/6) PARTR £6 6 o Tl-}.‘lTEf) £9'|0 o ‘manb/-&

Above ttems with PARTRIDGE Transformer (21,
PR TR e HAKE AN DEAL COMBINATION WITH T2E &-VALVE
PRE-AMP. PLUS OUR “5-10° MAIN
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LOUDSPEAKERS

We supply a
cvomplete range
of Goodmans,
Wharfedale,
Stentorian,
Tsl, Speaker
Units and
complete syst-
ems. A cows
prehensive
leatlet is avail-
able ob request
this COVETR
techpnical
specitications
B and prices of

nearly 50 types including:—
Celestion CX1512 (Illus.) £11.10.0
£16.10.0

Celestion Model CX2012
Stentorian HF 312 5 watt< £3.16.0
Stentorian HF1012 10 watts £4.12.0
Goodmans Axiette 8 6 watts £5.10.11
Goodmans Axlom 10 10 watts  £8.5.1
m 201 15 watts £10.17. 4
Wharfedale Super BIRSIm/DD

H watte £6.14.2
Wharlednle Golden RS/DD

. £7.175
Whnrledale RSIlBlDD
5 wat

.. 211100
Guitar ﬂpenkerﬂ inclade:—
Whartedzale WI12EG 15 watts £10.10.0
Wharledale W1SEG 20 watts £17.10.0
Goodmans Audi>m 51B 15 watts £9.2.8
Goodmans Axiom 61B 20 watts £14.7.8
Carr. and Ins. extra

AMERICAN
RECORDING TAPE

Sn. 600ft. Std. Acetate 00 8/8

5in. 9007t. LP Acetate .. 104~
a3, L200ft. LP Acetate .. 12/8
3%in.  500it. DP Polyester ., 11/8
7. 1,200ft. 8td. Polyester ,, 12/8
3in. 1.200ft. DP Polyester .. 154=

1.800f P Pulyester .. R20f-
. 1,8001t. DP Polyester
2,400ft. P Polyester 25/-
P. and P. 1/- per reel. 4 or more Reels
POST FREE.

FULLY AUTOMATIC TAPE SPLICER
14/8. P. & P.1/6.

PLASTIC TAPE SPOOLS 2iin. 1/-
3in., 1/3; 4in.. 2/-; bin.. 2/=; 5¥in., 2/3;
Fin., 2/8.

PLASTIC SPOOL CONTAINERS. For
spool sizes 5in., 1/8; 5in,. 2f«; ¥in., 2/3;
Any single item plus 64. P. & P Ordem
over £l post free.

We carry fully comprehensive stocks of
Tape Recorders. Decks and Accessories
at all Branches or order with confidence
by mail.

LEADING AGENTS
FOR

All B. & O. and SABA
EQUIPMENT
also

SONY
TAPE RECORDERS

THE TRAVLER Mk.

% MEDIUM AND LONG
WAVES % 12 VOLT
POSITIVE EARTH *
Push Button Wave Change
% SIZE 7 x 2 x 7 inch
% TRANSISTORISED

I CAR RADIO

. Ready built complete with 7 x 4in.

gl ns speaker fifted to batHe fxing

2 g ® p g [, 5/ brackets, tilter unit all unts and

buits apd Btting instructions.

Optional Extras: thromium plated weatherprooi telescopic aerials.

Type 1, 22in./50in. 19/8. Type 2, 12in./43in. 28/8, Type 3, fully

retractable and locking 1in./50in. Depth below wing, ldin. 38/6.
All plus P, & P, 2/6 if purchased separately.

The “HIGHWAYMAN” Car Radio to build yourself. Himilar in
appearance to above but with onjoff push buttou switeh, Complete
st of parts ouly £7.19.6. P. & P. 5/~

RECORD PLAYER BARGAINS
B.S.R. UA.15

4-speed Autochanger with 1nono
cartridge oo .. £5.18.8

B.S.R. UA.I5 .

“SUPER SLIM» 4-apeed auto-

changer  with mono cartridge
£0.19.6.

SPECIAL GARRARD OFFERS!
3000 4-speed Autochanger with Sonotone 9T A Stereo Cartridge £9,18.6,
LAB “A” . GUS Mono £15.15.0. LAB “A" on plinth £17.17.0.

OTHER GARRARD MODELS
JRP.10 Ningle Player £5.9.11. A.1000 with cartndge £8.10.0.
8P.25 SQiugle Player £13.10.8. AT.60 with cartridge £14.1.1.
4HF with U8 cartridge £18.17.6. AT0 leys cartridge £22.11.1,
LAB %0 less cartridge £27.10.0. 301 Transcription Unit £25.8.4.
401 Traunscription Unit £32.10.0,
Carriage and insurance 5/ extra all modeis.

e

TUNER UNITS

ARMSTRONG

Mono/Tuner Amp. Model 127M £28.10.0
Stereo/Tuner Amp. 127 .. £37.10.0
AM/FM Tuner 228 .. £28.15.0
FM Tuner 224 . £22.10.0

Carr. and Ins. 7/6

JASON

FMT1 FM Tuner. Kit of Parts  £8.15.0

FMT2 FM Tuner. Kit of Parta £10.12.8
FMT3 FM Tuper for Fringe

arem Kit of Pa.xte . . £12.5.0

FM T o £20.0.4
JTVWFMITV Sound

Kit of Parts £15.15.0

Carr. and Ins. on above 5/- each.
TRIPLETONE
FM Tuner unpowered .. #£13.18.8
FM Tuner self-powered £15.14.8
Carr. and lns. 5/- each
Descriptive leaflets free on reyuest
Please state model reguired

COMMUNICATION
RECEIVERS

HE 40. 550 Kc/s+30 Mc/s in 4 bands,
£19,19.0. Carriage 10/-

HE 30. 550 Ke/s-30 Mc/s in 4 bands
£34,18.0. Carriage Paid.

Starflight 80 Watt Transmitter.

Band coverage 80-40-20~15 apnd 10
Meters. £30.9.0. Carr. 16/~ (H.P.
Terms available).

Send SAE for tully descriptive brochure.

PRESENTING
THE NEW
VERITONE 30
; 7 AMPLIFIER

A general purpose Awmplitler

of cutstanding quality ideally

suitable Jor Dance Bunda.

Clubs, Hotels, Factoriea.

jndoor and Outdoor Public Ad-

dresr requiring a poweriul robust port-

able Amplitier which will provide high nuality
reproduction, distortion free. The Amplifier has

two standard'Jack Socket inputs, high gain and low gain with indi-

vidual volume controls and with the master volwme control the inputs

may be mixed and balauced as required. The Awmplifier is housed in a

really robust steel case finished in smooth grey hammer finish with

chrome handles and brushed aluminiwm front panel with contrasting

letters and knobs.

Bass and Treble Controls

Master Yolume Controi

Mixing Facilities

Built-in Pre-Amplifier and COntrol Uit

30 Watt Undistorted Ontput

Switohed Output for 3 or 15 ohms Loudspeakers

Two Inputs, high gain and low gain with individual volume con-~

trols.
1 fully assembled and tested,
Prlce 18 Gns' carriage and insurance 10/-,

Ventilated Cover with chrome handles as illustrated 35/- extra

VERITONE 300

£ P

A small versatile Gram Amplifier with
an output of -4 watts suitable for
Crystal Pick-np or Radio Tuner, idealiy
suited for a small 'domestic installation
requiring good quality low output
output impedance 3 ohms, volume
control, trehle control, bass control and
middle eontrol. Valve line-up: KZ84
EFs86, EX80.

Smooth grey hammer finished chasais,
size 8} x 4 x 1}in. with brushed alumin-
jurn front panel. contrasting letters and
knobs, front panel size 8} x 2{in.
Fully assembled and tested 6 gns, carr.
and ins, 5/s.

VISIT YOUR NEAREST STERN-CLYNE ELECTRONICS CENTRE

LOMDOMN

LIVERPOOL

18 Tottenham Court. Road W, 1. MUSeum 5929/0095. Half Day Saturday.
23 Tottenham Court Road, W.1. MUBeurn 3451/2. Half Day Thursday.
309 Edgware Road, W.2. PADdington 6963. Half Day Thursday.

109 Fleet dtreet, E.C.4. FLEet sStreet 5812/3. Half Day Saturday.

162 Holloway Road, N.7. NORth 7941, Half Day Thursday.

9 Camberwell Church Street, 8,E.6. RODuey 2575, Half Day Thursday.

CRATDOM
12 suffolk House, George Street, MUNicipal 3250. Half Day Wednesd.y.

BRISTOL
26 Merchant Street, Bristol 1. Bristol 20261, Open 6 lda\ys a week.

52 Lord 8Btreet, Royal 7450. Open 6 days a week.

MAMCHESTER

20/22 Withy Grove, Manchester 4, BL Ackfriars 5379/5246,

Open 6 days & week,

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

M ORADERS AMD EMQ@UIRIES TO:

.W. 3/5 Eden Grove, Holloway, Lordon NORth 8161/5.
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DESPATCH-TODAY?-PHONE-R.C.S.!

DE LUXE RECORD PLAYER KITS

Autochange 2-lone .
Cabinets 17 x 15 x
84in, High fux
loudspeaker, 3 watt
2 ealve 2 stage
amplifier ready built.
Quslity output. Volume
and tone controls. All

items it 4!
together
perfectly
Special .-
structions
enable ass-

months’ guarantee.
AUTOCHANGE
B.8.R. Supersiim .
Garrard Autoslim
Garrard ATS ..
OR SEPARATELY

shove.
£10.10.0 P, P 5/

. £10.19
. 814, 150?.!'5/-

Cabinet with houd 14 x 18in. .. 23.9.6 P.P. 8/6
Amnhﬂer with £2.12.6 P.P. 3/8
UTOCHANGE. (snmllono 16/~ extra)
B 8.R. UA25 Superslim. .
QGarrard Autoslim Mono 0.0
Garrard AT, £8.10.0; ATS, !10 10 0, P.P.
SINGLE PLAYERS
Garrard SRP10 auto stop .... £4.17.6 P.P, 2/6
E M.I Auto Siop Hodal £3.18.6 P.P. 2/8
B.B.R. Junior 23. 7.6 P.P. 2/8

Q MAX CHASSIS CUTTER
Complete die punch Allen screw and key
in. 1416 I gin. . 13in. 226

KIT8 Complete—as

in. 146 13in.  18/- 2in. 3473
in. 15/6 Ifin  18/6 2in. 379
in. 159  13in. 20/ 2fin. 4419
in. 18 iLin. 2006 lin.sq. 3176

CR!STAL MIKE INSERTS
mn. dia, 8/6; BM3 1 x Hn., 78
ACOS MIL. anern “Itin. die. x n. 8/8
TANNOY CARBON MIKE. Complete 5/8

Colls Wearite “'P’ s rom 4/
Rep. DRR2. M reaction. 4/6.
Ferrite Aerials Valve. M 8/9; 12/6.
Ferrite Aerials, 1. M. transistor circu1t~

USMO 10/-, WEYRAD 12/8.

Ferrite Rod, 8 x {in..6 x #in. 6x51,,1n 3/- ea.
H.F. Chokes, 2/6. Osmor Q(‘l /
‘Fest Prods, 2/9. Set Trim Tools 3.
Neon Malns ~Tester Screwdriver, 5f-.
Multicore Solder. 6d. yd. Dispenser. 2/6.

GUB MINIATURE COMPONENT KIT
8-Transistor Coil Component Kit. & shielded high-
Q 405 ke I. F- and osclllamr coil, slug tuned.
Proper i d for i cireuit
performance. Varlnble tuning condenser with rear
trimmers. Flat ferrite aerial. Tuning dial. Circuit
disgram lsting all parts for a powerful 8-Tran-
sistor Receiver. ONLY 24/8,

Matched 6 Translstors, Diode and Thermistor 28/6

TMETER
u-lO()Ov ACID.C., ohms 0 to 1001\ etc, 49/6.
VALVE HOLDERS. Int. Oct. 84, Mazda Oct. 8d.
B7G. B8A. BSG, B9A, 8d.; Bi(i, BYA, Cans 1/-
Ceramic 1.0. EF50, B7G, B9A, 1/-, Valve plugs 2/

1965 GRAM
CHASSIS

Five Valves ECHS].
EF89, EBCS1, EL84, EZ80
200/250 v. Ferrite

Three WIV!DINLI.

Long. Med, Short.
12-months guarantee. A.C.
Aerial, 5 watts, 3 obm. 184in. x 7in. high x 5in

deep. Dial size 13 x 4in, horizonta! working.
Aligned, calibrated. Chassis isolated from mains.
BRAND NEW £9.15.6 Carr. 4/6
Matohed speakers 8in. 17/6; 10in. 25/~ 12in. 30,
VHF-FM RADIOGRAM CHASSIS £16.10
‘With Long and Med. Wavebands. 15in. x 7in. x 8in,

NEW ELECTROLYTICS FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES

1/850v 2/-1100,25V R/~ ‘ 8/600V 9~
2/350V 2/3 250/25V 2/6‘ 16/600V 124~
4:350V 2,3 500/18V 2/6 16 - 16/500V 7/8
8/450V  2/3 1,000/15V  2/8 32+32’/850V 5/8
18/450V  3/- 8.-8/460V  3/8 32/450V 8-
32/450V 8/0\8 +18/45OV 3/9 50 5\ /350V K
25/25V 1/9116+16/450V 4/8 84+120/350V 11/8
50/50V  2/-132+32/350V 461100 +200/275V 12~

PAPER TUBULARS
850v. 0.1 8d.; 0.5 1 8, 1 mFd. 3/-,
500v. 0001 m 6.65 8d.; 0.1 1/=; 0.25 1/8; 0.5 2/8.
1.000¢. ooﬂz ooon 0.01, 0.02. 1/8; 0.05.
1, 8/~; 0.2 -
2,000v. 0.005, 001 0
Sub-Min. .001, .
Sub-Min.
1,000 mid, 15 volt, 2/6.

SILVER MICA (tolerance 1pk), 2.2 to 47pF, 1/-;
ditto 1% 50 to 800pl, 1/-; 1,000 to 5,000 pF, 1/9.
Ceramics 500V, 1pF to 0.01 mfd., 8d, each.

TWIN GANG. "0 0" 208 pF + 176 pF. 10/8; 365
pF miniature, 10/~ 500 pF standard with trimmers
8/8; midget with trimmers, 8/-; 500 pF siow wmotion,
standard 8/-; small 3-gang 500 p¥, 19/9. Siugle
0" 365 pF, 7/8 SHO%T WAVE. Single ln pF
25 pF, 50 pF, 75 pF, 100 pF. 160 pF 5/0 each.
Can be ganged together. Couplers 9d. each

TUNING AND REACTION, 100 pF, 300 pF,
500 pF, 8/8 each, solid dielectric. TRIMMERS
Compression ceramic, 30, 50. 70 pF, 9d.; 100 pF,
150 pF, 1/8; 205 pF, 1/6 600 pF, 750 pF. 1/8.
Trimmer with knob 1600 pF 2=,

O.P. Transformer De Luxe, 30w, 90/-; OT/ML Ultra
Linear 10w. 49/8; Standard Pentode 5/8; 10w.
Pusk Pull 18/8.

—_—a 0

5. 01, 1/
14, 25, JO 50, 100, 300,

TRANSISTOR MAINS
ELIMINATOR  rri.6v. PPO-9v. 29/6.
DOUBLES 42/6. PPl+PPl. PP8+PP9. PPl11
(4+49). 8ize as batteries, Min. 9v 1916

WEYRAD P50 COILS
Ferri;‘(;daexlal 12//8 Osc. P50/1AC 5/8.Ilst

d 517 each 3rd
P50/3CC @/~; Driver Trans— 'DT4 9i8;
Printed Circuit 9/8: 35 ohm speakers‘ 5in.

17/6:6x4in. #] .1 Book 2/~ 3ohm OPT, Ao,
NEW MULLARD TRANSISTORS
A

Holders 1/3; 0C71, 2, 7/6;

0Cs1, 7/8; AF115 10’8 AF114; 11/-; 0044, 8,
0C45. 8/-: OC171., 8:,~; OC170, 8/8; A.Fll7
8/8; 0ASl., 8/-; 0020 12/6; BY100, 10/-

Min. Condeusers 0.1 mFd., 30 v 1/3;1.2,4, 5,8
18, 25, 30, 50, 100, 500. 1,000 mFu.. 15 voit,

MAINS TRANSFORMERS Postage 2/- each,

STANDARD 230-0-250. 80mA. v. 3. 5 a
tapped 4 v. 4 a. Rectifer 6.3 v. 1 n.. 5 Y.

2u.0r4v. 2 . 2’/6. dltto 350~0 350 28/

63v.la, ., 10/8

. 15/6

7 A . 4 a. 10/6

E.M.I ”800'280 lOOmA 63v 353. 3v lia 17;-

HEATER TRANS.. M a 1/ 10/

Ditto. tapped 1.4, 2, 1, 4 s, 4 18

8
GENERAL PURPOSE LOW VOLTAGE 2 amp
3,4, 8.6, 8, 8, 10, 12, 13, 18. 24, 50 v. 22~
L amp. versipn, taps up to 60 v. .. 20/8
AUTOTRANSFORMERS, 150 w.
0-115, 200, 230, 240 v. 500 w. .
MULLARD “510" Mains Translormer

BAKERS
LOUDSPEAKERS
HIGH FIDELITY
MODELS
12in., 15 w. 3 or 16 ohm
to choice. 45-13,000
[ 12.000 lines.
res. 45 c.p.s.
12in, 15 w. DE LUXE, |

Foam (Qone Surround.
25-16.000 c.p.s. 14,000

tines. Bass res. 35 o.p.s.
9 gns.
12in. 20 w. SUPER

Aluminium Drive, Foam

Coue Surround. 20-20,000

c.P.s. Bass res. 22 c.p.s.
18 gns.

NEW GROUP MODELS

For Bass, Lead and Rhythm Guitars

Bass res. o.p.8. frequency response

20-10,000 ¢.p.s. 15 ohm

12in. dia. 25 w., 12,000 lines 5 gna.
12in. dia., 35 w., 14,000 lines . 84 gns.
15in. dia., 50 w., 17,00¢ lines . 18 gus.

LOUDSPEAKERS P.M. 8 OHM FAMOUS MAKES.
24in., 3in.. 4in.. Bin.. 7 ¥ din. 16/8 each; Sin., 17/6:
3 30/-; 12in. 80/~; (15 ohms, 86/-).

. 22/8; 8 x 3in., 21/-; 9 x Bln . R1/e,

Ehﬂ 13 x sin. 10W. ceramie, double cone, 45/=,
WAVE-CHANGE SWITCHES. 2 b, 2-way or 2 p,
way; 3 p. 4-way or 1 p, 13-way; 4 p. 2-way or 4 p.
'f way, 3/6 ea.: 8 p. 4-way, 2 waler, 6/6,
WAVE-GHANGE “MAKITS" available; 1 p. 12-wnv
2 p. 6-way 3 p. d-way 4 p. 3oway 6 p. ﬂ-wav KIt Prices
1 wafer 8, 2 wafer 12/6; 3 wafer 18/-, Extra waters
3/6 each, extra long shaits 2/~ extra.

TOGGLE SWITCHES. 3.0, 2/e; d.p.. 3/8; d.pot., 4/-.

BOOKS please add postage '

Transistor Audlo Amplifier Manual 6/-
Shortwave Transistor Receivers ,. 5/.
Beginners' Modern Transistor Sets, 7/6
Sub-miniature Transistor Receivers 5/~
Boys’ Book of Crystal Sets . .. 2/8
W,V Radio Valve Data . P/
High Fld»lltv Speaker Enclosure
TV Fault Finding oo
Mullard Ampllﬁer Manual ..
nadm Valve Guide, Books 1, 2,

l-'rm-tl('al Radio [nside Out .
Transistor Communication Sets
Transistor Controlled Viodels
International Radio Stations

TRANSISTOR. 9v. 30mA. 1{ x 1} x lin

1200ft.
DP 1800f¢.

18/8
24/8
A

l l’ ain.
LP ﬂln. mnm. B
LP Gip. 15001t 15/6:

DI 24001,
Yolume Controls 80 .4

asie COAX

| Qemu-air spaced  lin.
40 yds. 17/6

Lincar or laog Trt'ckn
Long spindles. Midget .
5 K ohms to 2 Meg 60 yds. 2§/~ 6d. yd_.
L8.8-. ___DP 4/8 jgeal 625 jines. U.H.F.
8tereo L/8 10/8; DP. 14/8 Low loss 85dB 116 d
Im log - L. Kllog. 716 1001t 000 Mo/s [6yd.
TELESCOPIC CHROME AEHRIALS, o 33in., 8/8.
TRIPLEXERS Bandsl 11, IIT. 12/8, COAX PLUGS 1/-
LEAD SOCKETS, 2/-; PANEL SOCKETS, 1/-.

OUTLET BOXES (Hurfuce or ftush), 4/- each.

BALANCED TWIN FEEDER yd., 8d., 80 or 300 ohms
TWIN SCREENED per yd. 1/-, 80 ohms nnly.

THE “INSTANT” BULK TAPE
ERASER AND RECORD HEAD
DEMAGNETIZER. 2001250 v. A.c. 35/-

RETURN OF POST DESPATCH

Written guarantee with every purchase

P.P. Charge 116 Full List -, C.0.D. 276 extra.

RADIO COMPONENT SPECIALISTS

{Export: Send remittance and postage, no C.0.D.)

WwWWW americanradiohistorv com

JACKS standard open-circuit 2/8, closed clreuit 474
Grundig type 3-pin 1/3; Standard Lead Type 6/~
Phono Plugs 1/s, Socket 1/=. Banatia Plugs 1/-
JACK PLUGS, 8creened §/-. Grund:g x-pln 3/8
BULOIN NON-REV PLUGS snd SQCEETS
2-pin 4 3; P73 3-pin 4/8; P194 G(PIII 0/8. Pdgt 12/6
REEISiOi!S Preferred values. 10 ohms to 10 meg.
w., 1 w, 209 J”W 8d.; 2w, 1/~
HIGH STABILITY 1 w. , 8/-. Preferred value
10 ohing to 10meg. Ditio .1"' 10 ohuns to 22 wmeg., 8d,

5 watt 0.5 to g5 0hm 3 W 1/8
10 watt WIRE-WOUND RESISTORS 1'9
15 watl 11 omm——ﬁ 806 ohinx 2=
10 K., 13 K., 25 K., 10 :
MAINS DBOPPERS \hdget With quem- 0.3a.
1 K. 0.2a.. 1.2 K., 0.13 a., 1.5 K., 0.1 &.. 2 K,, 8/~

eacli. Line Cord 100 ohms ft. 3-way, 1/~

Wirewound Ext. Speaker Controls mna/- 2508/8.
WIRE-WOUND Pses 3 WATT. Pre.set Min., TV
Types. All values 10 ohms m 25 K., 8/~ each. 30K
4/e, {Crrbon 30K to 2 meg,,
WIRE-WOUND POTS 4 WATT
Value 50 chws to 50 K., 8/8; 100 K.
SPEAKER FRET Tygan "varions oolours, 52in. wide
itom 10/~ f1.; 2Bin. wide from 8/- it. Bawples 8.4 K.
EXPANDED METAL Gold 12 x 12, 8.,

ARDENTE TRANSISTOR TBANSFORHERB
D3086 7.3 CT.1 Push-pull to 3 ohws output 11/
D3034 15:1 C.T. Push-puli Driver 11/
D3058 11.5:1 Output 3 ohms, 13/-; D1001, 12/-
D239 4.5:1 Driver: D240, 8.5:1 Driver 11/8
TRANSISTOR POTS 5 K Switched VC1545 5/3
SUB-MIN EARPIECE Xta) or magnetic 7/6
SUB-MIN JACK AND PLUG 2.5 or 8.5 mm., 3/ pr,

Lona‘ 8pindle.

B.T.H. TAPE MOTORS 115 v. A.C.
28 w. 12/ pair, for 200/250 v. (in series)

Blank Aluminiuin  Chassis, 18 s.w.g.
4 sides, riveted corners, lattice ﬁxlnz
holes, 2im. sides, 7 x 4in., 5/g; 9 71in.

6/6; 11 x 7/8: 13 x 9in,, 9/6. 14 x 1lin!
12/8; 15 X 14in 15/+: 11 x 3in. 6/8.

CALLERS WELCOME
337 WHITEHORSE ROAD

WEST CROYDON J¥s5none,
Buses 133, 68 pass door, S.R. Stn. Selhurst
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REPAIR HINTS
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to earn money for you!

PROVE IT BY EXAMINING NEWNES RADIO & TV SERVICING — FREE

See for yourself the wealth of time-saving and money-making information con-
tained in Newnes RADIO & TV SERVICING. Produced by a team of expert
technicians this 12th Edition provides all the CIRCUITS—DIAGRAMS—
AND REPAIR DATA you need for servicing nearly 2,300 models and in-
cluding car radios, tape recorders, radiograms . . . 1964 back to 1958. Com-
plete in six sturdily-bound volumes it is essential equipment that will repay you
over and over again. Nearly 60,000 sets of previous editions have been sold . . .
solid proof of its importance to you—the engineer in Radio and TV. Use this
new edition for a week free—post coupon today!

3,500 PAGES OF REPAIR INFORMATION FOR NEARLY

2,300 Popular Models!

DATA FOR OVER 90 MAKES 1964 BACK TO 1958

Ace, Aerodyne, Ajax, Alba, Argosy, Baird, Beethoven, Berec, B.R.C., B.S.R., Bush, Capitel,
Champion, Channel, Collaro, Cossor, Cyldon, Dansette, Decca, Defiant, Dori¢, Dynatron,
E.A.R., Eddystone, Ekco, Elizabethan, Eipico, E.M.l., Emerson, Emisonic, Eumig, Ever
Ready, Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C., G.E.C., Gramdeck,
Grundig, H.M.V., Invicta, K-B., Magnavox, Marconiphone, Masteradio, McMichael, Motorols,

Murphy, National, Newmatic, Pageant, Pam, Perdio,
Peto Scott, Philco, Philips, Pilot, Playmate, Portadyne, . TELEVISION
Portogram, Pye, Pye Telecommunications, Radiomobile, . RADIO

Raymond. Recording Devices, Rediffusion, Regentone,
Retra_ Revelation, R.G.D., Roberts’ Radio, Sobell,
Sonolor, Sony, Sound, Spencer-West, Standard,
Stella, Stereosound, Stuzzi, Thorn, Trans Arena,

U.K.W,, Ultra, Vidor, Volmar, Walter,
Waltham-Standard, Zenith. o CAR RADIOS

POST COUPON NOW FOR

7 days FREE TRIAL

B o e o o e

NO CHARGE FOR CREDIT IF KEPT AFTER FREE TRIAL I

@ RADIOGRAMS
@ TAPE RECORDERS
@ RECORD REPRODUCERS

H
4 e & | To:George Newnes Ltd., If under 21 your father must fill up coupom. |
3 b} : | ] 1517 Long Acre, !
GIVEN WITH EVERY SET [  Londom W.C2 fuil Name |
NEWNES TV ENGINEERS | Raos & ™recivmpn oo (M MM )
Rapio TELEVISION
SERVICING and TV En- )
] GINEERS POCKET BOOk dddress
Poc‘:(LET BOOK ] :ithout obligation hto Tick whers applicable ]
VALUE 12 uy. If you accept this
( 16) J application I will post et ets= |
An invaluable companion 1 16/- deposit 8 days after g 7 My Property ]
to yYour set for on-the- receipt_of books, then Reated unfurnished ]
N 5 - ' 20/~ monthly for 16 5
soot repairs. 272 pages § months, paying £16 16s. Signawre ... Pareaty’ Home 1
of ‘ref‘erenoe datla on in- ' J in alllor return the (Mr., Mrs, Miws Furnished Accom. l
stailing, fault-tracing i books. Cash in 8 days Temporary Ad:
and repairing, servicing - ) 576 t6s. (RV)4] /'| 379 \lsmerry dress i
equipment, etc, o o e — — ————— - — -
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1. 8 VALVE 15 WATT PUSE-PULL AMPLIFIER, 15 x 7 x liin. A.C.
Mains 200-250 volts. 4 inputs with controls for same and hass and
treble lift controls. Tapped for 3 and 15 ohm speakers. Extra H.T.
:{g}g L.T. for. F:M. Tuner supplies etc. Buiit and tested. 7 gns, P. & P.

. CYLDON A M. F.M. PERMEABILITY TUNERS FOR ALL TRANSISTOR
OPERATION. fize 2} x 2}in. approx. By famous manufacturer. A.M.
LF. 470 Kc/s. FM.-1.F. 10.7 Mc/s. A M. coverage from 1620 Kec/2-525
Kc/s. F.M. coverage 108 Mc/s-88Mc/s. Circuit diagrams 2/6. FREE
with Tuner Ist. 2nd and 8rd A.M. LF.'s, lst, 2nd, 8rd and 4th F.M.
LF.'s V.H.F. Osc. choke, A M. LY. trap. All the above are the R.¥.
end of an A M./F.M. receiver car radio etc. The above itews, £2.10.0,

. AMPLIFIER KIT. 3 to 4 watt Amplifier Kit. Comprising chassis 8] x
2} x lin. Double wound mams transformer, output transformer,
volume and tone controls. resistors, condensers etc. Valves 6V,
ECC81 and metal rectitier. Circuit 1/6, free with kit. 29/6 plus 4/6 P.&P.

. TRANSISTOR INVERTOR. 50 v. D.(". Input. OQutput 240 o AC. 40
watts incorporating transformers, choke, condensers and 2 GET573.
In solid 16 gange ahnmmum we, size 16 x 6 x 2{in. by famous manu-
facturer, 18/8, plus 7/- P

. FLUORESCENT LIGET FITTING. Twin 40 watt 200/250 v. less tubes.
39/8. P. & P

. OSCILLOSCOPE for D.C. and A.C. APPLICATIONS. Pusb-pull X
amplifier; Fly-back suppression: Internal Time-base Scan Wave form
available for external use: pulse ontput available for checking TV line
O/ Transformers, ete. Provision for esternal—['P and ' R.T.
RBrightpess Modulation. A.C. mains 200/250 v., £18 18.0. P. & T ]0/
FULL 12 MONTHS’ GUARANTEE INCLUDING VALVES and TUBE.

. A.C. MAINS MOTOR. Can lie used for a \anetv of pnranPa, mlenl
running. satisfactors in every way. 230/250v. 9/8. P.

. POCKET MULTI-METER. 8lze 37 x 2} x 1]in. Meter size 2} x 1§In.
Sensitivity 1.000 0.P.V. on both A.C. and D.C. AC and D.C volts.
0-15, 0-150, 0-1.000, D.C. current 0-150 mA. Resistance 0-100k (2
Complelp with test prods, battery and full instructions, 42/8. P. & I'. 3/6.
FREE GIFT for limited period only. 30 watt Electric Soldering Iron
value 16/- to every purchaser of the Pocket Multi-Meter.

. CHANNEL TUNER LF. 16-19 Mc/s. Continucusly tunable irom 174-
216 Mc/s. Valves required—PCF80 and PCCB4 (in seres). Cover
BBC and ITA ranges. Also Police, Fire and Taxis, etc. Brand new
by famous maker, 10{-. P. & P. 3/-.

. POWER SUPPLY KIT in metal case, size 33 x 24 x 2in. incorporating
maing transformer, reciitier and condensers. 230/230 A.C. mains
Output: 9v., 100mA. }D/B plua 3;-P. & P

. B.S.R. MONARCH UAl4 WITH FULL FI HEAD, {-speed. plays 10
records, 12in., 10in., or 7in. at 16, 33, 45 or 78 r.p.m. I[ntermixes
7in., 10in. and 12in. records of the same speed. Has manual play
position: colour brown. Dimensions: 12§ x 10§in. Space required
above baseboard $%in., below baseboard 2{in. Fitted with Full Fi
turnover crystal head. £5.18.8. . & P. 7/6.

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

8-WATT 5-VALVE PUSH-PULL AMPLIFIER & METAL RECTIFIER.
Size: 9 x 6 x 1{in. A.C. Mains, 200-250v. 5 valves. For ifse with Std.
or L.P. records, musical instruments. all makes of pick-ups and mikes.
Qutput 8 watts at 5 per cent tota! distortion. Separate bass and treble
lift, contrals. Two inputs, with controls for gram. and mike. Output
transformer tappod ior 4 and 15 ohm epcech coils. Buwlt and tested.
£3.196. P. & P

. 40W. FLUORESCENT LIGHT KIT incorporating GEC Choke size
8% x 17 x 1fin. 2 bi-pin holdery, starter and starter holder, 11/8.
P. & P. 4/6.
8imilar ‘to above: 80W Fluorescent Light Kit incorporating GEC choke
size 113 x 1 x 1}in. 2 bi-pin holders, starter and starter holder 17/8.
P. & P.5/8

. FIRST QUAL]TY PVC TAPE
B3in. dtd. 8507 o 8/- Sin. LT, RAOME. 10/8
7in. 8td 1700n .. 1148 3in, T.P. 6005t ., 8/-
din. L.P. 2401t 4/ bin. T.P. 1800ft.
biin. L.P. 12001t. o 11/8 53in. T.P. 2400ft.
7in. L.P. 1800ft. B 18/6 7in. T.F. 2600it.
P. & P. on each 1/6. 4 or more Post Free.

, FIXED FREQUENCY SIGNAL GENERATOR. Crystal controls in metal
case, size 10 x 6 x 6in. Incorporating two FCI3 valves, mains trans-
former, metal rectifier. choke, indtcator. lamp, crystal and nnmerons
componenta. Modulated and unmodulated output socket. Originally
used for I.T.V. frequencies. Brand new. 39/8, plus 7/- P. & P. A.C.
mains 200-250 volts.

SILICON RECTIFIERS. 250v. P.1.V, 750 mA. 8ix for 7/8 post paid.

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

2ib High Street, Acton, London, W.3.

All enquiries S.A.E. Goods not despatched outside U.K,
Shop hours 9 a.m.—6 p.m. Early closing Wednesday
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SPECIAL OFFER / TRoM B.G:1.V. LTD.

4in. SPEAKER The Radio with the STAR features

% 7- transistor superhet. Output 350mW.

v Grey wooden cabinet, fitted handle with silver
coloured fittings. Size 12} x 84 x 3fin.

% Horizontal tuning scale, size |14 x 2§in. in silver
with < lack lettering. ONLY iy
All stations clearly marked. [

: Ferrite-rod internal aerial. £4'4°°

% LF, neutralisation on each Plus 6/6 P. & P. Parts
stage 460 kc/s. e &F;é"g““. diagnim

v D.C. coupled output stage . LI [
with separate A.C. negative feed back. SPECIAL OFFER-POWER

% All components, ferrite rod and tuning S27FLT KIT 10 purchasers of

g “Elegant Seven'' parts, incorporating 4
assembly mounted on printed board. mains transformer, etc. A.C. mains 200-250v.

% Operated from PP9 battery. Output 9v. 50mA. 7'6. 3
% Full comprehensive instructions and < Fully tunable over medium and long waveband.
point-to-point wiring diagrams. % Car aerial socket. < Full after-sale service.

% Printed circuit board, back printed with all component values.

RADIO & TV COMPONENTS (actoNy LTD 21¢ High St., Acton, London W3

Open 9 a.m.—6 p.m. including Sats. Early closing Wed. Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O.

FULL-TIME COLLEGE COURSE
THE | N RADIO AND TELEVISION

Our Course has now been extended to sixteen months®

PEM BRIDGE duration to include theoretical and practical instruction
on fransistor television receivers, U.H.F. television re-
ceivers and colour television.
GOLLEGE Next course commences 7th Sept., 1965.
This Course is recognised by the Radio Trades

Examination Board (R.T.E.B.) for the Radio and

OF ELEGTRQN"}S Television Servicing Certificate examinations.
Provides excellent practical experience on valve

and transistor radio receivers and ail well-known

PROVIDES TRAINING |-——— mmen e

.
To: &

The Pembridge College of Electronics (Dept. P11) '

IN RADIO 34a Hereford Road, London, W.2, i

Please send, without obligation, details of the g

Full-time Course in Radio and Television. |

AND TELEVISION | ™~ i
Address t

1

1
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B d ) individuall KT33¢ 8/’5 Q81202 s/é w118 gg- 5U4G glle
KT44  5/8|Qvos/7 8/2| w9 BENT -
rancgnewRInCIivicually K163  4/- | R3 8/- | X66 78 |3X4¢ 88
KT66 12/9 | RG4/1250 (X118 8/-[5Y3G 4/
checked and guaranteed KT67 15/~ 60/- (X145 8/-|5YSGT 5/-
KT76 8/8| RK72 6/-| Y63 5- | 5Y3WGTB
v A L v E s KT88  20/- | SL30P 15/- | Y65 4/- -
KTW61 4/6 | SL30  12/8 | Y66 8/-| 574G 6/8
KTW63 2/ [ 9P2 8/6 | YF 1/- | 524GT  8/-
AC/HL 4/6 | DLS19 15/- | EFS1 29 | KTZ41 8/- 8P4l 1/6 | 421 8/- 4/-
ACP4 8/~ | ESOF 23/~ | EF92  2/- | KTZ63 5/- | 8Psl 1/8 | z=00U  20/- 2/~
ACABPEN §/- | E1148  2/8 | EF95  5/- | LP2 10/- | 8P210  3/8 | Z801U 10/~ 2/8
ALGO  §/- | E166 50/- | EF183  8/- | MR1n0  9/- ~1Tv~780/4n 1A3 8/- 7 Bf-
ARS 5/- | E1415 30/- | EFIS4  8/- | M8I42 12/- 12/6 [ 1ASGT 5/- | 6AH6 10/-
ARP3 2/8 | KHTL sool- MH{4 5/~ [ STVF0/R08 - [ 1B22  80/- | 6417 3/
ARPI2 EL32  3/8 | MHLD610/- | SU2150A 1C5GT  Bf- | RAKS 5=
ARP24 EL34 8/ 10/- | 1DBGT  6/- | 6AK7 8/-
ARP34 EL36 8/- | T41 8/6 | 1ETG 7/ | 3AL> _ 3/-
ARTPL FL38 70- [ TP22 5o f1F2 3/- | BALOW /-
ATP4 EL4L TP25  15/- | 1GAGT  8/- [ 6AMS  2/8
TTI1 5/. 1L4 2/6 | 6AME  4f-
TTL5  35/- | 11LA6  8/- | 6AQS
TTR31 45/~ 5
TZ0520  4)-
Tz 18/

CV i i 8/-

CV4025 10/~ PL81 - UCcLR2  8f-

V4046 40/- | EC PL82 5/- | UCL33

CY3L 8/6 | EC PLR3 8f-1 U4l

D1 1/6 "H 83 Pl.34 16 | UFsy

D4l 3/3 | EC 6/ PM24A 5/-| UL4L - | 3A4 4/-

DL 6/- | ECL82 7/6 | /5063 4/- | PT15 10/- | UL84 3A/1084 20/~

D77 3/3 | ECLs3 10/- | FW4/5008/8 | PT25H  7/6 | UU3 7| 3A746J 35{-

DA30 12/6 | ECL36 10/- | FW4/8008/6 | PT25M 7/8 | UU9 8/8 | 3A/167/M

DAF96  8/- [ EF36 3/4 | G1/2366: 9/- 4 -

DR41 4/- | EF37 f- | G1/37IK19/- '187

DET5 8/~ [ EF39  §/- | G30/2G 5=

DET20 &/~ | EF40 8/~ | 1:M4 45/-

DETY5 15/- [ EI'50 e 104-

DF73 /- | EF52 104~

DFavL 3/- | E¥F33 7i-

Dro2 3/- | EF35 54 22/8

DF96 6/~ | EF71 HL2K  2/8 3

DK92 6/8 | EF72 23 - PZ1-75 12/~ | VR105'305/- | 3V4 5/9

DK36 5/8 | EF74 HL23DD §/- | QP21 6/« | VR150/305/- | 4027 35/~

DL92 5/« | EF80 1 4f-( QP25 5/- | VU33A 4/-|4D1 4f-

DL93 6/ | EF81 9/~ | QP230 5/ | VU3Q 6/- | 5A173G 5/~ [ 6H1 8/
DL94 5/8 | EF85 80/- | Q8150/15 VX3256 4/ | 5A174G 5/- [ 6H6M  1/8
DL98 - { EF36 [ hTSO 22/ 10/~ | VX8122 §f- [ 5SR4GY 9/~ | 6J4WA 10/-
DL810 8/~ | EF39 3/9 | KT32 Bf= 1 QBY5/10 5/6 | W21 5/-15T4 e | BFSG 2/

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special

MARCONI COMMUNICATION
RECEIVERS CR. 150. Frequency
coverage 2-60 Mc/s in S bands. Two Ifs
Ist 1,600 ke/s, 2nd 463 ke/s. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40 dB from 30-60 Mc/s. Self-checking
calibration (built-in calibrator). Stabilisa-
tion of supply and temperature.com-
pensation. Electrical and mechanical
indicator Bandpass from 100 ¢/s to 10 ke¢/s
bandspread. Metering and visual tuning
in 5 stages. Acoustic filter associated with
100 ¢/s. Bandpass position for CW recep-
tion. Facilities for diversity reception.
Excellent checked condition, £39. Mains
P.S.U. by P.C. Radio £4.10.0. Carrlage 30/-
CR.150/2. Frequency coverage 1.5-22 M¢/s
in 4 bands, all other features as in CR.|50.
Price £31. Carriage 30/-.

P.C. RADIO’S mains P.S.U. for above,
H.R.O. SENIOR TABLE MODEL in
excellent, fully checked and tested con-
dition together with set of 9 general
coverage coils and mains P.S.U. £28.
Carriage and Packing 30'-.
ORIGINAL MAINS POWER
SUPPLY UNIT FOR H.R.O. REC-
EIVER, 250/115v. Brand New 65/,
P. & P, 5/-,

VERY HIGH CLASS COMMUNI-
CATION RECEIVER TYPE BRT
402E. 150 kc/s-385 kc/s., 510 ke/s-30 mcis.
Fully tested £60. Carriage 30/-.
EVERSHED MEGGER CIRCUIT
TESTER. 2 ranges 0 to 1,000Q2, 100Q2
to 200,0000Q2. With test leads, leather
carrying case. Tested £4.19.6. P. & P. 3/6.

PCP 2
PUF84
PULAL
PCLNR2
PCLR3

s 30/-

C.0.D. 2/6 extra. Overseas Postage extra at coet.
PANEL METERS (round)

0-50 microamps 24" D C.** 3276
0-100 microamps 2 D.C.** 25/-
0-100 microamps 24" A.C. 226
0-500 microamps 24" D.C. 22/6
0-500 microamps 33" D.C. 30/
0-1 mA* 2" D.C. 19/6
0-1 mA 37 D.C.** 35/
25-0-25 mA 24" D.C. 45/-
500 mA 347 A.C 25/-
0-100 mA 3" AC 22/6
150-0-1500 mA 3" D.C. 29/-
0-500 mV 33" D.C. 32/6
05V 34" AC. 22/6
0-15 Vv 2" AC. 1716
0-50 V 24" D.C. 28/-
0-150 vV 23" AC. 24/-
0-10 kV 2" D.C. 63/-
** ““Weston", as usually used in H.R.O.
s ‘S’ meter. *Projection type.
2 KW ULTRASONIC GENERATOR
together with power supply unit for

200-250v. A.C. Complete two chassis with
Frequency 37 to
Peak
output 2kw, average output 500w. Com-
pletely new with vaives and manual £65.

interconnecting cables.
43 kc/s adjusted by fine control.

Carriage paid U.K.

8Q7G

63ATGT 6/6
h-li\‘GT 4/-

«.-U«.T 5/6

63J76T 5/6
TG

6RK7  4/8
S3LTGT 5/8
GSQTOT 6/
GUIGT 976
AVH

P.C. RADIOLTD

170 GOLDHAWK ROAD, W.12,
Shepherd’s Bush 4946
Open 9-5.30 p.m. Thursday 9-1 p.m.

3/6 | 12AY7 10/-| 80 5/8 | 9001 3/-
8/- | 12BA6  5/8| 81 9/- | 9002 4/8
5/- | 12BES 7/ |82 8/- 1 9003 8/
8/= | 1I2BH7  7/- |84 8/- | 8004 218
SGT 5/6 | 1208 3/- 18542  8/-| 9006 2/8
12H6 2/-1 210VPT
I_Ja(-T 2{8| 7-pin 2/6
2) 2WPA /-
&3] C.R. Tubes
CV1596
(09J) 55/~
E45()4/B)lﬂ
VCRY? "8/-
VOR13830V-
VCRI138A
40/-
VCR139A
8/- VCR517B
5/6 40/-
- VCR317("
SFP7  45/-
3RGL  40]-
sPC1 30/-
SFPTA 12f-
3/-
5f-

8/6 Photo Tubes
CMu8 5/

12/6
931 A 5/~
H0Y7C 350/~

3/6
2/~

Specia,
Vatves

H0FS
30FL1 10/8

£8
30P19  12/- 24
mt’ll 8/~

7 £3.10.0
25/
.10.0
2754 £3
4174 30/-

33192/
£37.10.0
TI4AY  £4
725A 30/
T26A 19/
Tnnmkm
C44 8/~
12AH7 5/-|: 00-15 -
124H8 11/- |75 516 | 7193 1/910C71  5/-
12AT7  44-|76 5/=| 7475 2/-|OC72 8/
12AU7  §/- |77 6/8 130134 25/-|0OC8l 7.
12AX7  6/- |78 5/- | 8020 8/-'0CR2 10/

Valves. All U.K. orders below £1, . & P. 1/-; over £1, 2/-; over £3, P, & P. free.

R.F. CHOKES. !deal for vibrators and
anti-interference filters. Very low resist-
ance (0.02). 30wh inductance. 4/3 incl. post.

STABILISED POWER SUPPLY

UNIT TYPE R.200f (EDISWAN)

with 2 independent outputs.

I. 0-100v. 50mA metered and regulated
by coarse and fine adjustments.

2. 250v. Bias as SmA.

Stability 0.02%. Price £18.

VARIOMETER for No.
P. & P. 3/,

AR88D RECEIVERS. Fully recondition-
ed, £55, rebuilt models £85. Carriage
paid U.K.

NEW DHR. HIGH-RESISTANCE
HEADPHONES. 14/-. P. & P. If6.

TELEPHONE HANDSET. Standard
G.P.O. type, new I2/-, P. & P. 2!/-

WIRELESS SET No.52 (CANADIAN)
Complete station consisting of Trans-
mitter, Receiver, supply unit for 12 v
All contained in special carrier. 1.75-16
me/s in 3 bands. 813 as output valve.
45-75 w. phone and MCW, 70-100 watt
CW. M.O. or crystal. Receiver includes
crystal callibrator. Tx can be exactly
tuned to Rx frequency. Noise limiter.
Sidetone. Loudspeaker on receiver with
on/off switch. All brand new with acces-
sories. Export. Price on application.

OUTPUT TRANSFORMERS for
push-pull small battery valves (1T4) with
output winding for |5 and 600 ohm
impedance. |5/- carriage paid.

19 set, 1776,
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pF  with
apindle as illus
18 or 12

long

dozen.

Infra Red Heater

e

Make up one of these latest type heaters,
ideal for bathroom, kitchen, bedroom, elc
They are simple to make from our easy to
follew instructions—uses  silica  enclosed
elements designed for the correct infra-red
wavelength (3 microns). Price for 750 watt
element and metal casing as illustrated. 18/6

plus 2i6 pust and insurance. Full switch
3/+ extra.
M SELF
ENERGISED
~—TELEPHONES
“—These require no bat-

m o fact
to be con-
by a pair of
They can thus
be titted into existing
__bell arenits Resnlts
are  extremely  good
= and maintenance
costa are gothing.
Fandsets only 15/- each. post etc. /6.
Two. post free.

they

MAKING
AN FM
TUNER

Available

at present

i A very nice
cadmium-pia
ted F.M. Tuner
chasms with holes
punched for cotls and
other ctomponents, also
a nicely printed perspex
front, calibrated usual F.M.
frequencies. Real bargain 6/6 + 2/- or with
two-gang tuning condenser 10/~ + 2/- postage

Sheet

Paxolin
ldeal for tran-
niator projects

8pecial offer : I

12 panels 3 v Sip.. § -
TRANSISTOR
SET CASE

Very modern cream
cabinet, size 5} x
3 x 13in, with
chrome handle,
tuning  knob and

#cale. Price 4/6 plus
1/6 postage.

Speaker Bargam
izin. High-
fidelity Ioud-
speaker.
Highflux
magnet type
with elther
3 obm or 15 .
obm

handle up to 10 wau.s Brand new by famous
maker. Price 20/8 + 3/6 post and insurance.

Brayhead
Turret Tuner

Complete with Rand 1
and Band 3 coils. Less
valves 10/~ each or with
valves 17'6 each. Post
216 Knabs 3/6 extra.

Where postage is not defin-
itely stated add 2!/- all orders
under €3.

PRACTICAL WIRELESS

EX-ROYAL NAVY SOUND-POWERED
TELEPHONE

These require no batter-
ies and will go for long
periods without atten-
tion. Complete with
generator and sounder
which giver a high-
pitched  note  easily
b, heard above anv other
P noise. Also fitted with
an Indicator l[amp which
in quiet situations can
be used instead of the
sounder or, where seve
eral telephones are used
together., will indicate
which one is being
called. Size 7§ x & x 74in.. wall mounting, designed for ship's use but
equalty sultahle for hnme, office, warehouse, factory., garage. etc.
In good order but xolled. Price 20/6 each. pius 6/6 carrlage.

INFRA-RED BINOCULARS

These if fed from a high
voltage source will enable
objects to be seen in the
dark, providing the obh-
jects arc in the rays of an
infra-red beam. Each eye
tube contains a complete
optical lens system a8 well
a9 the mifra-red cell. These
optical aystems can be
nsed as lera for TV eamera—light cell ote,

The

(detaile Supphed).
hinoculars form part of the army might driving (Tabby) equipment.
They are unused and believed to be m good working arder, but sold

without a guarantee. Price £2.17.8 plus 10/- carriage and ibBsurance.

Handhook /6.

THIS MONTH’S SNIP
Ex W.D. SCOPE UNIT

Here 1s an opporinuity for you to build an oscloscope with the
nunimum of trouble—we ofter this month at a “snip’ price av
Ex. W.D. indicator anit—which is hall the work done for you.
The unit contams adjustable mounting, base, mask and light
shield for the "6 tube type VOR 317 ste. {(obtainable and low
price) in addition on the front of the unit are the Brilliance.
Foeus and Time base controls ulrm input sockets—within the

holders—4 diode holdera—50 re amr-z some hi.stah some wire
wunnd 80 condeftsors aome 4 K.V. working—plus flexible drives
—sawitchex konobs. trannt] rmers—control cocks ete. etc.—also
most important is the very good metal chassis and easily re-
movable cover. ¢

These unita which measure approx. 9" x # x 187 must have cost
at least £30 each but we o ter them to you at only 12/6 plua 7/6
postage. Don’t miss this!!!

AUTOCHANGER BARGAIN

Garrard Auto-Slim
Record Changer
One of the nicest record chanyers
that this famous company make—
Automatic selection of records
which may be mixed—may also
he played manually. Finger tip
adjustment of stylus pressure.
Fltted with monohead—iut
pl(-k-ur wired for stereo—
anitable

2007250 A.C. mains,

Uabiuvet space required 14! x

21in. with 4fin. above and

2iin. below. DON'T MI83 THIR

SPECIAL 8XNIP only £5.15.0 (post
aud insurance, §/6).

750 mW TRANSISTOR AMPLIFIER

1 transsatore  ncluding
i puch-pull input tor crystal
or magnetic microphone or
pick-up—ieed bhack loops—
sensitivity 5 miv

Price 19/6

Post apd 1nsurance 2/d,
35 ohm Spraker 126 cxira. |

fwa

Making a Fan Heater

Mimature molot lammnted poles.
ates off 20-30v. D.C
Original cost at Imu-t £5 each. 8/8 pluc 1 6

Oper-

pnstage and (Nenrance. Mains model

/8 plus /9 pustage and insurance

383

Cabinet Snip

This fine cabioet
as illustrated but
iess control knobs
is availabic this
month at a
special snip price
of 12/8 plus 3/6
post and

insurance
Bize is 13¢in.
x 9in. x
4in. and it
is  nicely
covered in
tone

Five Core Cable
ldeal for switching circuits, intercoms. P.A.
rins etc. each core flex copper with rubber
insulation. corea covered overall in tough
rubber or P.V.C. 8d. per yd. or 30 yds. length
15/= ptus 5/- post.

Waterproof Heater Wire
16 yds. length 70 watts, seli regulating
temperature control, 10/, post free.

THERMOSTATS

Type ‘A’ 13 amp. for controlling room heaters'
greenhonse. airing cupboard. Has spindle for
pointer knob quickly adjustable from 30/-
A0°1. 9/6 plus 1/- po«t Suitable box for wall
mounting, 5/-, P. & P. 1/~

Type ‘B’ 15 amp. Thls is a 17 in. long rod
type made by the famous Suavic
Co. Bpindle adjusts this from B80-
550°F. Internal screw alters the
setting so this could be adjustable

over 80° to 1,000°F. Surtable for
controlling  furnace, over kiln,
immersion heater or to make Aamestat or
fire alarm. 8/68 plus 2/9 post and ineurance,

COMPONENT BARGAINS

465 Kc/s IF Transformers. Gtandard type
in ajuminium can with trimmers, size 1jin.
square 1/8 each, 12/~ doz.
48 Roceiver/Transmitter. Complete except
tor cryacn.ls cked with valves and ocom-
ponents, casily buildable into other gear,
19/8, plus 6/6 carriage and insurance.
Output Transformer. Stand and pentode
type 2/8, 24/- doz.
Mullard 510. Amplifier chassis complete with
iuper screening section, stove emamelled
718, pius 2/8 postage.
Precision Whenm,one Bridge. Opportunity
to build 100K wire wound pot, 18 n'.'.
ratlng, B8/- ooly. Also 100K 100 wutt.
Amerfcan made, 15/=, post 2/9.
Toggle Pane! Switeh, 25/30 amp. single pole,
2/6. 24/- dozen.
Toggle Switch.
18/= dozen.
Electric Lock.
alter voitages,
Head Phones
low resistance,
pust 2/6.
Sound Powered Inserts (D.L.R.5) as P.F.
ntercoinm. as speakers or microphones, 5/8;
54/- dozen.
1 Mey. Potentiometers. Sealed type by
Morganite. among the best ever made,
Standard ] spindle lin. leng, 6/- dozén.
2 meg. ditto. 8/- doz. } meg. ditto, 8/~ doz-
100K, ditto 5/6 dozen. 50K, 5/ dozen.
MU Metal Screen for American b CP1 etc.
8/8 pair tor VCR97 and other 6in. tabes.
7/~ complete. Ditto for, 2-3ln, tube, §/-

vomplete,
5 x 530 pF compression

10 amp. double pole, 2/=,

24v. coil but rewindable to
18; 48/- dozen.

ideal for short wave listening
best makers. 8/~

Trimmer Bank.
trimniers mounted on metal strip 3fin. long,
wleal If making pre-set station receiver—
ceramic/mica insulation, 2/- each: 18/~ doaz.

MAINS POWER PACK e,
Desigued to operzte transistor sets and
amplifiers. Adjustable output 6v—9 to 12
volts for up to 300mA (class B working).
Takes the place of any of the following bat-
teries: PFI- PP3-PP4 PPS-PP’-PFB and
others. Kit ¢
rectiner stnoothing nnd IM resistor 5000
#nd 500 mfd condensers. zenor diode and
instructions.  Real smip at only 14/8
plns 2/6 post.

ELECTRONICS (CROYDON) LTD

Dept. P.W.

266 LONDON ROAD, WEST CROYDON, SURREY

Post orders to: 43 Silverdale Road, Eastbourne, Sussex
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your career . . .
hobby . . .
own business . . .?

The demand for good Electronic Engineers is increasing
almost daily throughout the world. Electronics is now
the most rapidly expanding of all industries with its
applications reaching into almost every sphere of human
activity. If you are looking for a new career with new
opportunities, then now is the time to choose—
Electronics. If you are already employed in this field—
then now is the moment to seek high qualifications
to secure the top jobs which are waiting to be filled.
Most of all, the great potential of electronic develop-
ment means unlimited scope for the future and will
ensure a secure occupation for you—unlikely to be affec-
ted by possible future recessions in other industries.

The British National Radio School has had 25 years’
experience of HOME STUDY coaching for students
wishing to master the fascinating subjects of Elec-
tronics—whether the object be career or as a hobby or
new interest. The School is entirely independent and
specialises ONLY in the teaching of electronic subjects.
It employs only fully qualified staff to conduct and
supervise each individual course taken by a student
and it is this close and personal contact between Tutor
and Student which we believe makes possible the suc-
cessful completion of a course of study.

A special feature of our system is that all courses
start right from the beginning and no previous know-
ledge or experience is necessary or expected. Training
is carried out in easy step-by-step stages using the most
modern methods of tuition. The great advantage of
the home study method is that it provides a complete
self-contained course giving everything needed for the
subject concerned and enabling work to be done in the
comfort of one’s own home and over any period of time
desired.

EXAMINATION COURSES

@ CITY & GUILDS TELECOM. TECHNICIANS CERT.
@ CTY & GUILDS FULL TECHNOLOGICAL CERT.
@ A.M.Brit.|.R.E. EXAMINATION

©® RADIO AMATEURS LICENCE EXAMINATION

® P.M.G. CERTIFICATES FOR RADIO OPERATORS
® R.T.E.B. SERVICING CERTIFICATES.

OTHER COURSES

@ SERVO-MECHANISMS

& COMPUTERS

@ RADAR & NAVIGATIONAL
AIDs

@ MATHEMATICS
@ TELEVISION
@ TRANSISTORS

ADDRESS ......

| am interested in..

|POSTINOW § JF -} F | i

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS,
Please send me your free Brochure, giving details of your Courses, without any obligation, to:—

i

LEARN - THE
PRACTICAL
wAaY ...

Learn — by building — an
international receiver in

the top quality class . . .
. LW
o SHORT
WAVE Bands and VHF/

FM .. .mcorporates
modern

nine tramsistors . .
M.W. WO

every
receiver  design

technique.

20.000 ohm/volt
modern multi-

range test mEIET .. 0oihode ray oscilloscope

to  show how circuits
work ...

Transistorised
signal generator
of new desizn and
wide frequency
coverage . . .

L L e

library ot theory books and
¥ practical manuals
NO MATHEMATICS

BUILD A:ND EXPERIMENT WITH ALL
THE ABOYE—AS—YOU—LEARN . ..

This is a new compiete experimentatl course comp ng a
mixtare of theory and practical rk using a very fukl
range of clectronie componen «t apparatons. Starting
rizht from the heginning—or ater ge if needed—the
course enmablex the student to build ur the basic elec-
tronie circui iplifier: o~cillator: re fice: detector:
ete.—and finally to the design, constraciion, testing and
servicing of a lafest design fully transistorised receiver
using nine transistors and covering long and medium wave
and TWO SHORT WAVEBANDS plus V iF/M reception.
1t ix of real luxury guality throughout—onerates from a 9v.
battery and can be used anywhere in the world. Every n
sent-day technique in cuitry is covered and {he course
also inclndes multi-range test mefer: signal genervator and
oscilloscope. By the end of the course the student will be
able to deal with any type of servicing work with conti-
denee and will also have a very eful workshop of equip-
ment. Nearly 100 interesting and absorbing EXPERI-
MENTS are carried out (luring this comprehensive coarse
enabling anyvone to gain full mastery of clectronics,

%Block Caps
Please

.courses above
PW 9/65
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DX IS WHERE YOU FIND IT

IN the June RSGB Bulletin, G3HDA relates some provocative facts on the recent exotic
“DXpedition” to Desventorados Island, where CE@XA did a 3-day stint on all bands
from 3-5-28Mc/s. Apart from giving amateurs and SWL’s the opportunity to tuck
another new ‘‘country” under their beits, the activity from CEGJXA exposed the
latent Jack of enterprise in many enthusiasts.

As our own G3JDG has found, most DX'ers mechanically switch to 14Mc's where
the DX is thick and heavy, virtually ignoring the If. bands and paying scant attention
to 21 and 28Mc/s. **But with the sunspot cycle as it is”, we hear, “Twenty is the only
decent DX band”. But is it?

Certainly that hectic 350kc/s is prolific in signals from all over the world, but, as
G3HDA points out, CEJXA was coming through well on all bands and was, in fact,
easier to work on 3-5Mc/s than much vaunted 14Mc/s. This was mainly due to less
QRM but it clearly proves a point.

We would like to see much more activity, transmitting and listening, on the less
fashionable bands. This would not only ease the fearful congestion on 14Mc's but
would instil a new zest to DX’ing. After all, DX is only a relative term. The hordes of
W’s audible on even the simplest lash-up on 14Mc/s can only be termed “locals”, yet
these same stations on |-8 or even 3:5Mc/s are real DX.

So why not consider trying something more useful than 14Mc/s DX? And, if you are
a broadcast band listener, have a go at medium wave DX this season; this is a real
challenge and test of listening skill. if you doubt what can be heard, we suggest you
order a copy of next month’s issue!
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Sell or Loan Column

SoME of us who are fortunate
enough to have access to
reference material try to help by
passing information on to those
who may be in difficulty. This
is done with great pleasure. and
although no acknowledgement
is sought, many letters of thanks
are received,

It is. however, essential that
original material, loaned to some-
one in difficulties, should be
returned. Just over a year ago. |
sent on loan to one of your
readers some details of a RA 1B
receiver, and in spite of repeated
requests for its return, have
heard nothing.

I am hoping that you will
publish this letter for general
information and to enhance the
success of your correspondence
column. It is perhaps too much
to hope that my missing
document will return to its home.
J. W. Murland.

County Down,
Northern Ireland.

Unfortunately, many new-
comers to radio do not seem to
adhere to
spirit, and you probably will not
be surprised to know that other
readers wishing to be helpful
have had similar experiences.
T here certainly seems to be some
degeneration in recent years in
responsibility  among  certain
radio enthusiasts.—Editor

Competence Again

WritH reference to R. A,
Packer’s comments in the May
issue of PRACTICAL WIRELESS, it
is not the components a con-
structor uses which indicate his
competence (or incompetence)
it is the way that they are used,
i.c. due attention being paid to
rating, tolerance, temperature co-
efficient, etc.

I enjoyed Mr. Ball's letter
(July issue). I too come from
Ross-shire and gained consider-
able knowledge and enjoyment
using 2 volt and 4 volt pre-war
valves.

1 wish Mr. Ball and his son
many years of happy experimen-
tation.

Robert B, Kerr.
New Southgate,
London, N.11.

NEWS AND.

the legendry Ham -

ELECTRONIC DIAGNOSIS OF CANCER

An electronic computer, operating according to a special pro-
gramme at the Herzen Institute of Oncology in Moscow,
diagnoses with great accuracy certain forms of malignant
tumours.

The computer gives a correct answer in 979, of the cases of
cancer of the lactiferous gland and the larynx.

The diagnosing machine is used by physicians not so much
to establish the disease as determine the mathematical regul-
arities. When these regularities have been specified with its
help, the mathematicians will be able to draw up several tables
which will help the doctors to diagnose cancer without the
machine.

RADIOPHONE SERVICE FOR GARS IN LONDON

London’s new Radio- Hitchin Great

phone Sacica waEs Dunstable Bishop's Dunmow Braintres
20, Luon Storttorg

opened on 5th July when 5 W'I' ~el Rare Witham

the Postmaster General, T Garden Cuy Py

Lheshunt cheimstord

the Rt. Hon. Anthony
Wedgwood Benn, from

[
Kings Langley”

®Station |, Brentwood

® Station

,, ¢
Post Office Headquar-  *7"" o\ A5 cnaven o
ters in the City made a L T e R T
telephone call to Mr. Y\ fang oNyar o DagERhIm
Richard Dimbleby in his 2 A v
car ‘somewhere in DR e - L
London’ Ascot “Sxames’ / Brom\e?’DarlfDuj {

. . Ve Station | swe'  Stroog

The new service A -
~ D50 n w

covers an area of up to T

30 miles in a rough
circle round the centre
of London, and caters
for 350 subscribers at
present. Provided they
are in the service area,
subscribers can make
and receive calls to any part of the country and to other cars connected
to the service.

The subscriber will need to buy (£350) or rent (£30-35 per quarter) the
mobile equipment from an approved supplier.

The service area is divided into three sections each of which is served by a
radio station (see map) and calls are centrally controlled by operators at the
Gallery Exchange, Victoria.

L) Enon R oz Area of indidferent reception

North East area coverad by
d Staton

South area covered by

o ————— the Croydon Station

North West area covered by

m® e mew®®® ihe Kings Langley Station

HAMS AT GERMAN RADIO SHOW

The German Amateur Radio Club (DARC) will be organising
a special feature at the German Radio Show to be held in the
Killesberg grounds from 27th August to 5th September. For the
first time visitors will be able to see hams making contact with
other amateurs in Europe and overseas by radio and television.

A television station built to conform with European trans-
mitting standards, will be transmitting on the 70cm band and
the transmitting centre at the Radio Show will be equipped
with aerials for the 70cm, 2m, 10m, I5m, 40m and 80m wave-
bands.

The many ways in which Hams have transmitted calls for
aid and have helped during catastrophes, as well as successfully
tracking satellites will be shown by models and photographs.
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BICC TELEPHONE CABLES FOR NEW ITALIAN LINERS

British Insulated Callender’s Cables Limited have supplied ali the cables
required for the extensive telephone systems in the two new “ltalia”
Line passenger liners Michelangelo and Raffaello.

There are some 800 telephone sets in each liner and 269,000 yards of
telephone cables have been installed.

The cables were supplied through BICC’s Italian agents, Tecnimex
of Milan.

MARCONI

Boscombe Down research airfield run by the Ministry of Aviation is to
have a Marconi 50cm surveillance radar type 2564 A/H to provide
comprehensive all-weather radar cover on a standby basis for a new
radar system which is being built at the airfield.

Boscombe Down is situated near a number of other airfields and
major airways, and with the increasing speed of aircraft reliable ali-
weather cover is becoming increasingly important to the airfield
controllers. The wavelength of 50 cm provides an ideal compromise
between the need to see aircraft through heavy rain and the need for
good definition in order to identify targets clearly.

The $264 A/H has a range of about 200 nautical miles which is due to
the fact that it has been designed to produce a very low ratio of noise
to the received signal.

RADAR FOR MINISTRY AIRFIELD

10th '*COSMOS’* SATELLITE LAUNCHED

Cosmos-70 was launched in the Soviet Union on 2nd July. It is
carrying a radio transmitter operating on the frequencies of
20-005 and 90-002 Mc/s. A radio system for the exact measurement
of elements in orbit and a radio telemetric system for transmitt-
ing to earth data on the operating of the instruments and scienti-
fic apparatus are also incorporated.

HEATHKIT AUDIO MIXER

From Daystrom Ltd., Glou-
cester, comes the Heathkit
Audio Mixer model TM-],
designed for the tape en-
thugiast or the public
address man. It is fully
transistorised and has four
channels. The frequency
response (ref. lkc/s at full
output) is /S5c/s—30kc/s
- 3dB. Power requirements:
9V at approx. 6mA. The Cabinet is finished in oiled walnut with a gold
anodised extruded aluminium front panel. Dimensions are 11{{in. widex
74in. deep x 32in. high. Net weight is 44Ib and, in kit form the unit costs
£11 16s. 6d. The unit is also available ready built and tested for £16 17s. éd.

more News and Comment
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Notes on the RA.E

IN the February issue of P.W.
in the R.A.E. article, Fig. 37, the
value of the capacitance should
in fact have been 100pF. .

Also the second part of the
question in the February issue
needs explaining. To resonate at
2,517kc/s the total capacity
required would be 400pF. To
obtain the value of the parallel
connected capacitor the value of
the original capacitor would
have to be subtracted from the
400pF.

In paragraph 4.7,
ance”, the statement
have read:

10¢

f=——
2z/(LC)
where C is in micromicrofarads
(Cx 10—1%).
Brian Robinson.
Scunthorpe, Lincs.

‘“ Reson-
should

CR100 (B28) Handbook

I aM a regular reader of
PracTicaL WIRELESS and I have
often noticed in the “Sel or
Loan” column that people ask
for details of circuitry on the
CR100 (B28) receiver.

This handbook is easily
obtainable from:—Ministry of
Defence, Naval Books Distribu-
tion Centre, Block C, Station
Approach Buildings, Kidbrooke,

London, S.E.3, and is the
BR1430 handbook, costing
10s. 6d.

Hugh M. Roberts.
Cross Hills, Keighley,
Yorkshire.

Tutor Wanted

I HAVE just completed the
Hawaiian guitar featured in the
June issue of Practical Wireless
and have had very good results,
but unfortunately I am unable
to obtain a tutor for same.
Could you please tell me where I
may purchase one?

A. Bolton.
Fulham,
London, S.W.6.

You can obtain a tutor on the
Hawaiian guitar from Rudall
Carte Ltd., 8-10 Denman Street,
London, W.C.l.—Editoz, -

on page 416
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Built-in Tuner for TAPE

'THE modern domestic tape recorder

PRACTICAL WIRELESS

incorporates a
high-gain, low-noise audio amplifier in order to deliver

September, 1965

eana

T

RECORDERS

sufficient volume with satisfactory quality when driven by
the small signal produced by the replay head. With the addi-
tion of a suitable tuning unit it would thus make a very

satisfactory radio set, with the added advantage of making
possible recordings from radio programmes direct, providing

by A.J. McEvoy, B.Sc.

a much quieter and more faithful recording than obtained by

using a microphone and a standard

Circuits for such tuners have been published from
time to time but these normally require a battery
power supply and take the form of an add-on
unit. The writer of this article, on the contrary,
developed a unit to fit inside the tape recorder,
forming a permanent part of it, and operating from
the recorder power supplies.

Some of the more recent tape rccorders already
incorporate a transistorised preamplifier in order
to benefit from the superior quality of modern
transistor amplifier stages at low signal levels (e.g.
the current Philips and Cossor models); there will
already be a low-voltage d.c. supply in such
machines and. with the addition of a dropper
resistor, if necessary, this would be suitable for the
tuner. All other recorders, however, will have a
6:3V a.c. supply for the heaters of the valves,
from which 6V d.c. can be obtained using a
silicon diode as a half-wave rectifier, followed by a
smoothing network.

Fig. 1 shows the layout, circuit and method
of construction of this unit. Holes are drilled
in the pattern shown in a small piece of
paxolin. The components are mounted through
these holes, and the connections made on
the other side of the board, using the leads of the
components to connect them. As these component
leads are fairly stiff, and the rectifier unit is very
light, it was considered satisfactory to mount the
unit by the leads from the appropriate pins
(usually 4 and 5 of a B9A valvebase) of any con-
venient valveholder. (The reader will understand
that more cxplicit instructions cannot be given.
since details depend on the particular model of
recorder heing modified.)

Note the polarity of the diode and capacitors
—the reverse of that used for h.t. supplies
to valve equipment. (Incidentally, constructors
may find this power supply unit useful in
other cases where transistorised auxiliary units are
to be used with mains apparatus, e.g. mixers for
p.a. amplifiers, v.h.f. boosters, etc.) .

The tuner itself is constructed on a printed cir-

radio.

cuit board which the constructor must make from
a panel of copper-clad paxolin laminate. size 3 X
14in. The overall depth of the completed unit is
slightly over }in., so that space can be found for
it even in the most compact recorder. The circuit
is a simple superhet, this being chosen for its
superior selectivity, because, whereas a 2-transistor
t.r.f. tuner would be comparable on grounds of
sensitivity and cost. lack of adequate selectivity
and the high gain of the amplifier of the recorder
would make satisfactory station separation impos-
sible in many areas. A.V.C. was considered
unnecessary, since only, one stage of i.f. amplifica-
tion is employed, and the recorder gain control can
be used to prevent overdriving. The components
supplied with the Eagle Products type.H402 coil
set were used for economy and convenience—even
a small dial is included in this kit. (The extra i.f.
transformer supplied is a useful spare to have—
the constructor can use it to make a 470kc/s oscil-
lator, for example.)

0 VAWV
o2 R?7 R8
OAS00 o 1800
63

c7 c8

===t [(=cq
—ve LRI B2 p—
s
Output Jh SR sV
s 1 tadd
18 1,ic7
e S ————d P .

_ I

Fig. 11 The si?nple circuit of the power pack and its layout.
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LY-Feprite [dab gbtiat:

| e
|
: A )
e
[+

ExtYAerial Fig. 2: The layout and wiring of the printed circuit board.,
Shaded parts are copper.
Construction begins by drilling the laminate to

- .Ferrite
take the components, in accordance with Fig 2. £+ slab
which shows the copper side of the board. The Al Hote
holes must be drilled from this side. otherwise Fig. 3: The method |~
there would be danger of damaging the bond of mounting the slab TR g || e St 5
between.the copper and the paxolin. The slots for aerial, —-/-—stiff
the ferrite aerial are now to be cut with a fretsaw. L) jat
Any scale or oxide must next be removed from the Ends ‘open W
copper using “flour” grade sandpaper. The (wires must not touch)
printed wiring pattern is then painted on the
copper using a cellulose paint and a very fine COMPONENTS LIST
brush: when the paint is dry it will protect the Tuner
copper it covers during the etching process, and Resistors: o
permit the unprotected metal to be removed. This Ri1 22kQ2 R4 82kQ
i1s done by soaking the board in a saturated solu- R2 6-8kQ R5 J0k{2
tion of ferric chloride (FeCisy until all the R3 2-2kQ R6 470
unwanted copper has vanished. The board is then Capacitors:
washed, dried, and the paint removed. Assembly Cl  33pF silver mica (optional)
may now begin, C2 0-0luF C5 0-05uF

C3 0-05uF Cé6 0-0luF
Constructional Details C4 0-054F ’
. . . . PN Transistors:

The tuning capacitor. oscillator coil and i.ft.s Trl OC44
are mounted first. then resistors and capacitors. Tr2 OC45
and finally the transistors. All these are inserted Miscell .
into the board from the plain side through the :-s‘ce anFeeou.s. lab aerial
appropriate holes and soldered carefully to the L2 Os';';;faetso: caie’rli e E360 | Eagle
copper side A single quick application of a clean (red core) ol typ Priducts
hot iron to each joint should be aimed at. The FTH ist if. transformer, type | IFT and
aerial coil is wired in. observing the colour coding SBOI.(' ellow core) > OYP Coil
of the leads. The ferrite slab is mounted and IFT2  2nd ifytransformer type | Kit
secured in.place with plastic adhesive tane passed . $203 ig'rey core) b A type
round the slab and through the slets already cut VCI/2 Twin gang tuning capacitor | H402
in the circuit board. Screened cable is used to (includingdial)g
carry. ‘the output audio signal to the recorder DI OA70
amplifier. . . . Copper laminate board

One question remains 1o be settled at this point Power Suppl
—whether or not the unit should be earthed to the R7 180Q RSPP IYSOQ
chassis of the tape recorder—and here the design C7 254F 15V electrolytic
of the recorder must be taken into account. If so. cs8 25’L|: 15V el |y ;
following usual transistor practice. it is the positive A electrolytic

: s ansy : . ) § D2 OA 200
line that must be carthed. Hence if one side of the Paxolin board (chassis)
heater supply to the valves of the recorder is All resistors 109 4W miniature, all capa-
earthed. then this must be used as the positive of B T paper uniess O
the power supply to the tuner and the rectifier taken stated.
to the other side of the a.c. low-tension supply.
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In this case, the output from the tuner is taken
from the diode and the other pin of the secondary
of if.1.2 earthed to the positive line by a small
wire jumper on the copper side of the circuit
board: the braiding of the screened cable is also
taken to the positive line. On other recorders, how-
ever, the heater supply is centre-tapped. the centre
tap being earthed; if either side of the d.c. supply
were to be earthed now, half the heater supply
would be short-circuited, with the risk of serious
damage to recorder and tuner. Therefore the
second pin of the secondary of if42 is not

WIRELESS September, 1965

regardless of the position. Holes are cut in the
deck to permit the tuning control to be operated
and the calibrations to be seen. The double pole.
slide switch is mounted as close as possible to the
microphone socket and the ' grid ™ lead (core of
the screened cable from the amplifier to the micro-
phone socket) transferred to the .centre tag of one
pole This pole then switches either the tuner or
the socket to the amplifier when wired as in the
Fig. 5 The other pole is used to switch on the
d.c. supply to the tuner. Provision may be made
for an external aerial as shown in the circuit

—~ve
R4 2]
E;etﬁi;rlral 82k QA70
(Optional )
% Audio
1 % output
-?3pl-‘ u|-._._,!_..
'
c6 I
001uF, 1
1
+of Ferrite slab [}
white] "erial 1
[} Eartn t
A 1 connection |
(see text)
(1] e
) 7‘T i \n
i 1
it blue Z I
VO black TC2 '
l !
I '
l RS R6
c2 Ca 3 [}
|
. e 10kAZ 0.08T 479 0005 '
| WF HF i
IE +ve
t
1

c'ﬁfmeote_d to the positive line in this case; it is
‘taken directly to the chassis of the recorder via
the braiding.

Testing and Alignment

'The tuner is now ready for testing and align-
ment. Due to the high gain of the following
amplifier, alignment is very simple, even without
instruments: and there are only two if.t’s to be
adjusted. On switching on, the local station should
be audible at some point on the dial. even wisthout
an external aerial. Adjust the i.f.t. cores for maxi-
mum volume. A station at the low frequency (high
wavelength) end of the medium waveband Is next
sought and peaked using the core of the oscillator
coil and by moving the aerial winding along the
ferrite slab. Finally, a station at the high
frequency (low wavelength, “* Lux.” end) is tuned:
it is peaked by the trimmers on the tuning capaci-
tor. The whole process may be repeated until the
constructor is satisfied no further improvement is
possible.

Fitting to the Tape Recorder .

The unit should now be mounted in the chosen
position in the recorder, preferably as far as pos-
sible from the erase oscillator, though the writer
had no trouble from this source in the prototype

3 * - A -

Fig. 4: The tuner circuit.

)
: To control grid of valve

e==
—-ve sy —ve supply from
to tungtely tape recyorder

TUNEr ey MicTOphONE

Fig. 5: The double-pole switching for tuner or socket.

diagram '(Fig. 4) which certainly improves recep-
tion, especially on weak or distant stations-but the
writer found the built-in aerial adequate for most
purposes.

As already stated, details of the mounting,
depending as they do on the individual recorder,
are not given: however the cover photo-
graph shows how the writer approached this
problem in a Cossor model CR1602 tape recorder. -
The tuning dial appears at one side of the deck
and is edge operated. The calibration engraving is
visible through a small hole. The unit is therefore
easily operated whether or not there is a tape reel
on the deck.

-t
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THE DESIGN AND CONSTRUCTION OF A

Variabie Voltage Transformer

BY ¥. L.

FPYHE amateur radio enthusiast and the experi-
menter often have need of a variable voltage
a.c. power supply for testing such things as

unmarked transformers. energising a.c. motors,

improvising power supply units, etc.

Such a variable unit must be very versatile. It
may be in use one day for giving a 6 or 12V supply
at 6A to a battery charger unit and the following
day for feeding a power amplifier rectifier and
smoothing unit at 350V at 200mA or perhaps as
an energising source for an improvised impedance
bridge.

The most well known type of variable voltage
transformer is the Variac but these are very
expensive and not without their disadvantages. To
meet the aforementioned needs, for example, the
unit must be able to supply a current of at least
6A and this puts it in the £14 bracket right away.
Most Variacs will only give up to 260V maximum,
so a second transformer will be needed in series
to give the required 350V.

In addition to this the instrument will not give
a smoothly variable supply but one that varies in
a number of steps, the magnitude of these steps
being dictated by the number of turns on the
transformer. While these steps may be of no
importance at reasonably high voltages it may be
found that at the lower voltages, when only a few
volts are being used, they become quite significant.
The outstanding advantages of such a transformer
are the relatively small size and the convenience of
use. The price alone will put it beyond the reach
of most amateurs, however.

There are, fortunately, other means of obtaining
the desired variable voltage which the enthusiast
can afford and these will be described in this
article. together with constructional information
for a continuously variable transformer capable of
fulfilling all of the tasks set above.

Of the many possible methods, i.e. having an
enormous number of taps on a single winding,
using resistors as potenual dividers, etc., two
systems are of outstanding interest. The ﬁrst of

TEETURSTON

these is based on the binary system of numbers.

It is a fact that if a series of numbers are
formed starting with number one and each
succeeding number being double the value of the
preceding one, i.e. 1, 2, 4, 8, 16, 32, etc., then any
number within the range of the sum of the series
can be formed by adding a group of the basic
numbers so formed. For example, 27, can be
obtained by adding 1, 2, 8 and 16. Again,
47=32+8+4+2+4+1 or 13=8+4+1. In the series
above only six numbers have been used, the
maximum attainable number from the series being
63, that is double the last number in the series
minus one.

If the series is extended to give nine numbers
then the maximum attainable number will be 5i1.
Clearly if a transformer were made up using nine
separate windings, each giving a voltage corre-
sponding to one of the numbers in the series, it
would be possible by connecting the windings in
the desired order to obtain any voltage from 0 to
511 in steps of 1V.

To make the transformer reasonably convenient
to use switching can be introduced to enable each
winding to be either in or out of circuit. Fig. 1
shows such an arrangement. [t can be seen that
nine switches are used, one for each winding.
Each switch is a two-pole, two-way toggle type.
In one position of each switch its wmdmg is in
use, in the other the winding is out of circuit and
a shorting link connected in its place. It is
important that the windings are connected to their
switches in the correct phase as it they are not
their voltage will be subtracted from instead of
added to the overall output. It is also essential
that the switches be of the break-before-make type
and it is recommended that the supply to the
transformer be turned oft before the voltage range
is altered, otherwise arcing may occur.

The second method of obtaining a variable
voltage supply is also based on series of numbers.
Iz is a fact that if a series of numbers is formed,
starting at 1, and each succeeding number is made

230v
AC. mains

Output
O=5ttvolts in 1voit steps

Fig. 1: The switching arrangement for the variable transformer based on the binary system of numbers. This provides
0-511V in one-voit steps.
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equal to double the sum of all the preceding Design Procedure

numbers* plus 1. Le. 1. 3, 9. 27, 81. 243, ctc.. then The design and construction is quite straightfor-
any number within the range of the 5“"‘.“? all the  ward. but i% is possible that indivié]ual reudei may
n:gjbers (e SRCINp S e 364. may be formed by jecide that they require a transformer with
ah I3 "OkF sgbtracnng & e of the nuzmbels' I (ifferent rating, than the one forming the basis of
E’gc(,i?‘r)f;:ps](ize;in;p]e’ 70=81+1-9—3. Aguin. hjs article. perhaps with a higher or lower voltage
- O;c.c again the syétem can be put to practical raane olrhc_:urrent ranggA s of th n e
use in a transformer by using the.same number of rocoerdure:ls rea}soln d gtal 5 OfF 83 GECHE M)
w!ng!ngs as there are numbers in the series, each P The (irslagfe:)ncir:l tre\e'design off @57 TS AT
:::2 I:fg tl})]imﬁuvr;%lé?g II[? ﬁ;‘ée SZ:ie(:”p&hee%ua:: ll(; former is to calculate the total power in Watts
desired to add voltages the windings are connected [C}(])E:llsil(lic\:allltli be ietXPeClegelco_dSL:jpl:Ly- In t;w[rcasef under
in phase and when they are to be subtracted the w03 é’; o “f'a;t tl"et “s:. 73':5i:£{“°r
windings are connected out of phase. This does h G ld _ rdsu ract = 1ype, l?g“ indings
no harm to the transformer and the system is jn  Wilh voltage and current ratings as Lollows:

fact used in a number of commercially made 1:V 6A, 3V 6A. 9V 6A, 27V 2A. 81V 200mA,
power supply units. If desired an extra winding 243V 200mA and 147V 200mA

PP
AC mains

1] r::;‘?l ]

/ ’

PR P
Output

0-~51Voits in volt steps

Fig. 2: This arrangement provides the same voltage range in the same increments as that of Fig. |. It has the advantage
of using less switches, however each switch is three-way instead of two-way as in the first circuit.

may be added in order to give the transformer the The total Watts, therefore. are:—
same range as the one using the binomial system. (1 X 6) + (3 X 6) + (9 x 6) + (27 X 2)+
In this case the winding will give an output of (81 X 02) + (243 X 0-2) + (147 x 0=

147V, . 6+18+54+54+162+486+294 = 226 2W.
This second system is not as convenient to use The cross sectional area of the core may now be

as the binomial one but it has the advantage that VW

only seven windings and switches are used a8  evaluated. using the formula:— A = ——. where

compared with nine in the alternative system. with 558

the result that the transformer is easier 10  w — wans and A = the cross sectional area in
COnStrL';Ct. The reduction in cost of components is gy are inches. The area is the product of the width
offset by the fact that three-way switches must be e centre limb of the core and the thickness of
used m:tcad of two-way for selecting voltages. ~ yhe 1o1al stack For reasonable efficiency the thick-
_Fig. 2 shows the switching layout used with this o of the stack thould be between 1 and 15
circuit. With the switches turned to the left times the centre limb width

position the windings are connected in phase. In Using the above formula it is found that
the centre position the windings are out of circuit  xao — 2.7 in. approximately.

and a shorting link connected across the switch. The formula giving the number of turns required
In the right hand position the connections of the 4 give a particular voltage is:—

windings are transposed so that the voltages are in 4-44xfo>;N 2 A

anti-phase. Once again the switches should be of
the break before make type, type and the supply 100.000.000
to the transformer should be broken before ranges . e .
are changed. ’ where E is the voltage required. f is the frequence
The 2 pole. 3 way switches should preferably be  of the supply. H is the working number of lines of
of the lever type and for convenience of use of the ~ Magnetic flux per square inch of the core, N is the
finished instrument the front panel should be number of turns on the winding and A 1s the ared
marked by each switch with a plus minus, or oft  asabove.
sign with the voltage and current rating of the ) some text books, when ca'culating the cross sectiona:
corresponding winding. area of the centre limb, the formula is based on the power
drawn by the primary, which is. of course greater than that
* This is, of course, the same as saying that each number is given by the secondary windings. It i. found, however that
made three times as great in value as the number which in these cases the calculation is usually based on the assump-
preceded it, but in the view of the author the expression tion that the maximum flux density will be 60,000 lines, and
used in the text makes the fact of the effect of the series  not the figure of 50,000 lines used in this article. Either case
more comprehensible. will give about the same result

‘——.-————-t-— ~.
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The frequency will be 50c/s and a safe fiux
density figure for working purposes is 50.000.
Assuming these figures. the formula can be simpli-
fied to give the required number of turns per volt

I
for any winding, as follows:— N = ————,
0-1332x A

Using this formula it is found that the turns per
volt required is approximately 3, errors of several
per cent being allowable in these calculations.

The primary winding should be tapped for
210. 230 and 250V working and the number of
windings will therefore be 250 X 3 = 750. tapped
at 690 and 630. The secondary windings will have
3, 9. 27. 81, 243, 729 and 441 turns respectively.

The wire gauges may now be determined.

The transformer will have an efficiency of
between 80 and 909, so the transformer primary
will be drawing more power from the mains than
‘is being given out by the secondaries. If an
efficiency of 809 is assumed and remembering that
the secondary is to supply up to 226W. the primary

100
will be required to supply up to 226 X ——=285W.
80

The normal mains voltage will be 230V, so the

285

primary will take up to =1-24A. When choosing
0

the gauge of wire it should be selected on the basis

of a maximum current flow of 2.000A per square

in The cross sectional area of a suitable wire will
Amps

therefore be: ——0 and bearing in mind that the
2.00

area of a circle is given by the formula =r?, the

following formula may be evolved to give the

diameter of wire required, where D is the diameter

and A is A

the working Amps: D=2Xx v 6280. which in the "

above example works out at 0-0284in. Reference to
a table of wire gauges will show that 22s.w.g. will
therefore be satisfactory for the primary winding.

The 6A secondaries will require 14s.w.g.. the
2A winding 19s.w.g., and the 200mA windings
28s.w.8.

In home constructed transformers it is best to
‘use enamel covered wire in the lighter gauges up to
about 28sw.g. and silk or double cotton covered
for the heavier gauges.

The space taken up by the windings should now
be checked. Reference to wire tables will show
how many turns per square inch will be taken for
different types of wire, and from this the window
area required for a given transformer can be
worked out.

The primary is 22s.w.g., d.c.c.. and can be wound
at 640 turns per square in., so the 750 turns of the
primary will occupy just under 1-2 square in.

l4s.w.g., d.c.c. occupies one square in, with
about 140 turns, so the 39 turns of the three 6A
windings will fill about 0-3 square in.

The 19s.w.g. is wound at about 350 turns per
square in., but as this gauge may be difficult to
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obtain 18s.w.g. may be considered as an alterna-
tive at about 290 turns per square in., in which case
the 81 turns of the 2A winding will occupy about
0-28 square in.

28s.w.g. enamel covered winds at 3,700 per
square inch, so the remaining total of 1,413
turns will occupy a further area of about 0-38
square inch.

The total area occupied by the windings will
therefore be 1:2+03+0-28+4+0:38=2-16 square in.
Added to this must be a certain amount for insula-
tion and the bobbin on which the windings will be
wound. With these dimensions in mind and remem-
bering that the cross sectional area of the core
must be about 2-7 in., a list of core stampings may
be consulted to find the most suitable type.

For the transformer constructed it was decided
that No. 33 Stalloy core stampings would meet the
stipulated requirements, the width of the centre
limb bewng 125 in., and the window width and
height being 1 in. and 2-75 in. respectively.

The 27 square in. Cross sectional area of the
core worked out at the beginning of the calcula-
tions is the minimum permissible area. It rhust
also be remembered that the core is made up from
a number of laminations, each one of which is
coated on one side with an insulating material so
that the completed core will have a high overall
electrical resistance and will absorb little power
from the mains, which would otherwise result in
overheating of the core. The insulation material
will take up a certain amount of space and for
this reason the physical thickness of the core
should be some 10% greater than the calculated
electrical thickness. The total physical thickness of
the core in this example must therefore be at least
2:42 in., so to keep the figures nice and round a
thickness of 2-5 in. (or 2-25 electrical in.). While

Fig. 3: Stages in the
construction of the
paxolin former.

-
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this figure is higher than the optimum 1:1 to 1:1%
centie limb width to thickness ratio stipulated
earlier for maximum economy, it may still be con-
sidered as satisfactory.

The former on which the windings are to be laid
will take up a certain amount- of window space,
and the one used in the construction of this trans-
former was made from .3/32 in. paxolin to the
dimensions shown 1n Fig. 3, although stout card-
board coated with shellac varnish may be used if
preferred. The former will reduce the available
window area in three directions and the area
now available now becomes: h

.29/32 x 2% = 2-32 square inches.

This leaves 0-16 square in. of window space for
insulation between the windings. With all the
necessary calculations for the design of the trans-
former now completed. the construction may start.
This is a quite straightforward task.

Construction

The former is made first, with inside dimensions

as shown in Fig. 3. Each end of the four individual
“ walls” must be bevelled at 5°. so the outside
dimensions of the wall should be made longer than
the inside by twice the thickness of the wall
material. A pair of end cheeks must then be made,
as shown, which must be a TIGHT fit over the
resulting tube. The bobbin may now be given a
test fit on the centre limb of the transformer. which
may be temporarily assembled. When it has been
checked that the bobbin is perfectly square all the
joints should be locked together with a strong
adhesive such as Araldite, ensuring that none
comes into contact with the core. When the
assembly has dried a few turns of insulating tape
may be wound on to it to prevent any sharp edges
from damaging the insulation of the windings.
.- As the windings are laid their ends may be taken
out through holes drilled in the end cheeks. These
holes may be drilled before the. bobbin is
assembled or as they become necessary, whichever
1s preferred. In the latter case. however. care must
be taken to ensure that windings are not damaged
in the drilling process.

The primary winding should be laid on first. One
end should be taken out through a suitable hole in
the end cheek and the remainder of the winding
wound on to the former.

22s.w.g.. d.c.c.. winds at about 25 turns per in..
so the 750 turns will occupy about 12 layers. Start-
ing at one end, the turns must be laid on evenly
side by side and when a layer has been completed
wound back in itself. the tension being kept even
all the time. When the 630th and 690th turns are
reached, a loop should be taken out through a hole
in the end check for mains tapping points.

When a considerable voltage exists across a
winding there is a danger that there may be suffi-
cient potential difference between individual layers
of the winding 0 cause the insulation to break
down with resulting damage to the transformer.
This danger is particularly acute if enamel insula-
ted wire is used, and it is good practice in this
case to place a layer of some insulating material,
such as empire cloth, wax paper, etc., between
about every fourth layer or so. In the case of

N
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double cotton covered wire this may not be con-
sidered so necessary but nevertheless it will do no
harm and in the case of this particular transformer
a layer of thin wax paper was laid every fourth
turn.

The number of turns must be carefully counted
and care taken to ensure that the direction of
winding is not inadvertently reversed after taking
out a tapping point.

When the winding is completed its end should
be taken out through the end cheek and the com-
plete winding covered with empire cloth or
glassite. :

An electrostatic screen, to prevent mains inter-
ference being transmitted to the secondaries, may
be wound over the finished primary winding. A
single layer of 34s.w.g. enamel will do, one end
being anchored internally and the other brought
out via insulated sleeving for attachment to earth
of the chassis of the instrument in use. The winding
will draw no current but none the less, no turns
may be short circuited, otherwise damage will
occur to the transformer. This winding must also
be covered with empire cloth, as must all the
remaining windings.

The secondary windings are wound in a manner
similar to that outlined above, insulation being
provided where required.

When all the windings have been completed the
assembly may be given a few extra layers of
insulation tape to occupy the full window area and
then fitted over the transformer centre limb. the
lamination being interleaved in the normal manner.
The last few stampings must be a tight fit in the
bobbin in order to prevent transformer vibration.

Clamps are now made up to the dimensions
shown in Fig. 3 and fitted to the core, holding the
laminations tightly together and providing a means
of mounting the finished transformer.

Finally, the windings should be given a check
for insulation between each other and (except in
the case of the electrostatic screen winding) the
transformer core. If possible this check should be
carried out at a minimum of 1.500V. If the test is
passed. as it no doubt will be. the transformer can
be connected to the mains supply. via a fuse. and
the voltages checked. If these are as designed. a
working load. preferably at the maximum rated
output, may be placed across the secondary
windings and the instrument left in operation for
an hour or two. after which time the transformer
should still be running reasonably cool. If all these
tests are passed. and they should be if the
procedure laid down in the preceding pages has
been correctly followed. the variable voltage trans-
former may be considered * ready for use ™.

To make the transformer more versatile ths
circuit shown in Fig. 4 may be used. This allows
either a.c. or d.c. outputs to be selected, as
required. and provides overload protection to all
the windings. A warning lamp is connected across
the 3V winding so that an indication is given when
the unit is turned on. It can be seen that seven
fuses are fitted for the secondary windings, one to
each winding, and one 3A slow blow fuse is fitted
to the primary winding. In the d.c. output position
the a.c. output from the transformer is fed to a
bridge rectifier, the output of which is fed to the
two output terminals. It would be possible,” by

-
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Static
scre

Rectifiers
(see textd

Fig. 4: An improved design which provides for either a.c. or d.c. outputs and which includes an overload protection to
all the windings.

more complex switching arrangements. to make
available a choice of two rectifier circuits. one
rated to pass 6A at 40V and the other to pass
200mA at 511V depending on which windings are
in circuit. This would have the advantage that the
cost of the rectifiers would not be so great and
that a smoothing circuit could be built into the
unit for use with the higher voltage supply. It was
considered, however. that a smoothing circuit

would detract from. and not add to, the
versatility of the unit. and that the reduction
in cost of rectifiers would be more than offset by .
the increased cost of switching. The unit shown in
Fig. 4 therefore gives an unsmoothed d.c. output
and uses a total of 12 rectifiers. 3 in series in'each
arm of the bridge. Each rectifier is rated at
200 p.i.v. 6A, available from G. W. Smith (Radio)
1id., 34 Lisle Street, London, W.C.2.

Meanwhile,
in Practical Television
(Sept. issue, out Aug. 19)

there are articles on:

GETTING THE BEST FROM TV AER-
IALS: .FAULT-FINDING TESTS: THER-
MOPLASTIC VIDEO RECORDING:
PRACTICAL OSCILLOSCOPY: REGU-
LAR SERVICING FEATURES: NEWS:
COMMENT AND MUCH MORE.

Only 2/-

CAN YOU COMPLETE THESE

TITLES?
Commentary . . Auto . ..
Noughts Machine
Audible Car

Echo . ..
If not see September

PRACTICAL ELEGTRDNIGS

on August 12
P.S. See you at GOONHILLY on page 764
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A COMMENTARY ‘BY HENRY

PRACTICALLY

WIRELESS

[IT is a couple of months since

Britain decided to scrap the
rod, pole and perch for decimal
measure. To read the  frantic
announcements in ‘the Daily
Press, this was a sudden. panic
decision, construed, agcording to
one’s political leanings, as a sop
to some Gallic Cerberus or a late
qualification for the Common
Market. The fact that the rest of
Europe is still at Sixes and
Sevens after a thousand years of
living in each other’s backyards
is overlooked.

We are not really so remiss.
The change has been coming
about for years, Indeed, the
Association of British Chambers
of Commerce acidly commented
that they were pressing for con-
version in 1867. And in” 1960, the
Pharmacopoeia Commission had
asked the President of the Board
of Trade to include provisions
for conversion' to "the metric
system in weights and measures

gislation.

# We radio bods are in the fore-
front of the metric (though
hardly meteoric) advance. Even
the most conservative among us
'accepts little Pico. In character-
istic British fashion, we dub him
with the accolade of a nickname,
“puff”. Nano is beginning to
creep into service data and deci-
mal points are commonplace.

An n on a diagram is a p printed
upside down.

Tbere are, it is true. some ser-
vice ‘engineers who tend to think
that an n on a diagram is a u
printed upside-down by mistake.
Who are happier with “ two-O’s-
one-” or *thousand-puff” than
the simple InF.

Henry is interested in the
semantics of the matter. These
prefixes have such euphonious

names. Pico strikes me as a
bambino; cheeky. quicksilver, all
curls and flashing eyes.
Nano is his buxom mother,
all * " ten-to-the-ninth ” of her.
The rapscallion Tera is the
father-figure, doyen of the
betting shop and Labour

Exchange queue, while Giga can

only. be the skittish teenage
daughter.

Think how different it might
have been had some British
Commission been entrusted with
the titling. Some Snow-type
professor, with one eye on

the devalued M.B.E., would have
christened the terms, Bander,
Grubbit and Splodge.

Straightforward  conversation
is fair enough. We can manage
to think of a 23in. cathode ray
tube as 39 centimetres, and
we may even be happier with
19 and 9-5cm/sec speeds for our
tape recorders than the familiar
74 and 33in/sec, while 475 is a
boon to the chap whose type-
writer does not sport an
*eighth ™,

But there is more to it than
this. Screw sizes, cable specifica-
tions, appliance weights and
capacities will have to be altered.
No doubt there will be some re-
tooling in the * white goods”
sector of the trade as kettles, for
example, have modified capaci-
ties . from pints to decilitres.
Round figures look better in
advertising.

You can bet that the consumer
will gain little by such conver-
sions that entail -a quantity
change. Like the grabber who
stuck an extra ha’penny a packet
on detergents because the petrol
tax went up by sixpence a gallon,
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No. 13
Hey-Nano-
Nano

Round figures look better in advert-
ising.

and made a fat profit. the dealer
who has to extend his counter-
top measure by 3-37in. to make a
vard into a metre is hardly likely
to split the difference on the
retail price of cable. The increase
always goes, as. we note at
Budget time, to the next highest
whole figure.

We radio enthusiasts get a bit
of a boost in remembering that
we are in the forefront of the
modernising trend. We have been
dealing in kilocycles and meg-
ohms and happily shifting the
decimal point along the decibel
scale since we graduated from
thinking about crystal sets.

Of course. this streamlining of
terms is all part of the trend to
internationalise life. In a world
of quick communications, it is
necessary that we all understand
each other.

Which brings us, eventually, to
the crux of the matter. The utter
failure, of manufacturers, at
domestic level, to back their
products with adequate informa-
tion.

What use is it to internationalise
the terms and specifications of

radio and electronjcs when the -

hardware that lands - on our
workshop-bench has not so much
as an accepted component
coding, let alone the common
courtesy of a circuit diagram to
enable us to sort out the puffs
from the Nanos?
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WORKMANSHIP AND

IS THE REGISTERED
TRADE MARK WE

OF DENCO (CLACTON) LIMITED
IT IS ALSO A GUARANTEE OF

TECHNICAL PERFORMANCE

QUR RANGE OF PRO-
DUCTS IS SO GREAT THAT
NOwW HAVE TO
REQUEST THE AMOUNT
OF 25. 0d. FOR OUR GENER-
AL CATALOGUE AND TO
SAVE YOU POSTAL ORDER
| POUNDAGE CHARGE WE
REQUEST SEND 2s. 0d. IN
STAMPS.

4s. 0d. post paid.

plus 8d. postage.

send S.A.E. with all enquires to ensure reply.

(DEPT. P.W.)

ADVANCE INFORMATION. Shortly available Self Contained Multiplex
Decoder Plug In Unit, aligned ready for immediate use, that will convert your
two receivers—tuner and two amplifiers—tuner and stereo amplifier or stereo
receiver without Multiplex provision to a complete B.B.C. Stereo Broadcast
Reception Unit. Provisional Price £8.0.0. Technical publication MD.I. price

IFT11/465 kc/s centre tapped transformer for use in crystal filter circuits are
now being produced in response to increasing demands.

In order to maintain our lowest possible selling prices will all readers please

DENCO (CLACTON) LTD.

357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

Price 10s. 6d. each

NOW ADD F. M RADIO to your MARTIN
: AUDIOKIT SET-UP

with only 3 easy-to-assemble

@ Sensitivity—20 micro-V
for 20dB signal/noise
ratio: $ micro-V for 4048B.

@® A.F.C. — ensures easy
accurate tuning.

@ Tuning—88 to 108 Mc/s.
® Audio  Response—Flat
from 30 to 15,000 ¢/s.

@® Controls—Tuning, and
on/off with switch through
stage for recording, etc.

ﬂ;@ ﬁ

e

F M Hud

View above shows Units 15, 16 and 17 assembled.
Below, the attractive escuzcheon

UNIT 16 ;JN d
& tuning HbABL £5-7-ﬁ es::::r:::n '-8:" £] ]7 6

denser £5 12 ﬁ controls.

SUPERB QUALITY FOR VERY MODEST OUTLAY
From Radio and Hl-Fl Stockists Trade enquiries mwtea

MARTIN ELECTRONICS LTD. #3.‘43.3‘.'1‘ > S Lwerth 116173

prefabricated units

The unique and outstandingiy successtul system
developed by Martin Electronics whereby pre-
fabricated transistorised units can be assembled
to make your own choice of hi-fi now brings
3 further Units, No. I5, 16 and |7 to enable you
to build a modern F.M. Tuner of exceptionally
good design and performance. Intended primarily
for those who have chosen an Audiokit hi-fi
set-up. the Tuner may also be used with other
good amplifiers if desired. With a few simple
connections, you will have a tuner of excellent
appearance to please the most critical ear, yet it
is surprisingly inexpensive.

A whole range of Audiokit Units is available which
you can assemble to your own choice with ease and
complete success. Ask for the Audiokit leaflet.

= e an e e e e e e e e

1 MARTIN ELECTRONICS ¥
' 154 High Street, Brentford, Middlesex

F.M. Tuner Leaflet @  Audiokit Leafler @ I

] Tick as required ]
I (NG 000000000000000000000000000000000000EEOAEACOEONA0NNCE0 II
' Address... . l
| I
' ------------------ "#:..W“.'g. II
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on the

MONTHLY

NEWS FOR DX

Short Waves

LISTENERS

All times are in G.M.T.

All frequencies are in k/cs.

The Broadcast Bands—by John Guttridge

giving the information in short note form. We
hope this will make it easier for vou to pick
out items you are interested in.

China: Radio Peking has English to Australia,
0830—1030 on 9.457/9.340/11.600/11.650/15. 060/
17.835: to Europe, 2030—2230 on 6.210/7.080/
9.457/11.630. (W. Smith, D. Hill, E. Conduit and
E. Ashburner.)

Japan: Rudio Japan. Tokyo is running a compe-
tition for true stories concerned with the promo-
tion of international goodwill. The stories should
be 600 words in length and must arrive at Radio
Japan by August 31. The European service is now
on 11,780/15.135 from 0615—0845. Full QSL
verification is now reported. (E. Conduit and M.
Barraclough.)

North Korea: Radio Pyonyang now uses 6,540/
7.580/9.875/11.750 for the 1900—2000 English
transmission and 14,520/15.520 for the 0400—0500
transmission. Full QSL verification. (E. Conduit.)

Australia: Radio Australia (P.O. Box 428G.
Melbourne) made the following changes in its
summer schedule: English: 2059—2300 17,715/
15.240: 0645—0915 11.710/9.570: 1800—2215
9.600; 0645—0745 (U.K.) 11.710/9,570. French,
2315—0015 17.715. (E. Conduit.)

US.A.: Rudio New York Worldwide (New
York 19). summer English schedule is 1200—2400
on 15.440: 1245—1600 17.845: 1600—2145 17,840:
1445—2200 17.730. On August 27th at 2330 and
August 28th at 1900 it is to hold its Dxing World-
wide contest with souvenirs for all who enter. (Roy
Patrick and A. J. Price.)

A.F.R.S. (250 West 57th Street. New York, New
York 10019), has extended transmission hours to
1330—2245 15.430/15.330; 13302300 15,350,
2300—0400 9,715 and 0045—0400 on 6135. The
9.715/6.135 transmissions are beamed to the
Caribbean but can be heard in the U.K.

Medium wave stations WINS, New York, on
1.010, WNEW. New York on 1,130 and WMEX

SO much has happened this month that we are

Boston. on 1,510 may be heard at 0400. (Roy
Patrick.)
United Nations Radio. United Nations, New

York. Evening debates are relayed to Europe by
15,315 (Bethany) /15.150 (Bound Brook) /11,940
(Greenville). (E. Conduit.)

Canada: CHU (3 Observatory Crescent, Ottawa
‘4, Ontario). is a time signal station and transmits
continvously. It may be heard around 2230 on
14.670. Gives full QSL verification. -(E. Conduit.)

Cuba: Radio Habana (Apt. Postal 7026,
Habana), English to Europe from 2010—2040 now

on 15,155. Interference with ELWA, Monrovia,
makes the channel useless. Some QSLs give full
details. (W. Smith, E. Conduit and B. Young.)

Windward Islands: Windward Islands Broad-
casting Service. St. George’s. Grenada, has moved
from 15.085 to 15.100. Transmits from 1900—2235
with request programme at 2100 (P. Harris.)

Swan Island: Radio Americas (P.O. Box 352,
Miami, Flo.. U.S.A)). may be heard on 1.160
medium wave in Spanish during the very early
morning. (Roy Patrick.)

Brazil: Radio Journal do Comercio (Rua
Marquezdo Recife. Pernambuco). may be heard at
excellent strength after 2200 on 15.145. (P. Harris.)
Radio Nacional Brasilia {Setor Radio €TV, C.P.95,
Brasilia), is good strength on 11,720 after 2200.
May be heard on 15.445 at 2245 when VOA-Mon-
rovia closes. (P. Harris) Radio Guaibe (Rua
Caldas Ir 219, Porto Alegre), gives full QSL veri-
fication. (M. Barraclough.)

Venezuela: Radio Rumbos (Apt 2618, Caracas),
gives full QSL verification. )

Ecuador: La Voz de los Andes (HC)B). (Cas
691. Quito). Transmits now to Europe from 0430—
0700 and 0930—1000 Sundays on 11,915/9,745/
6.050 and 1800—2200 on 17.890/15.115. (French
1830. English 1845—2030.) This station is now
changing its QSL every month and will insert full
details if requested. (E. Conduit and P. Reilly.))

Argentina: Radio El Mundo (Maipu S55). has
been heard on 1,070 medium wave (call LR1) at
0430. (Roy Patrick.) Radiodifusion Argentina al
Exterior (Sarmiento 151, Buenos Aires). now
broadcasts to Europe in English from 2010—2020
on 6.090/11,710/11.780. The best outlet is 11,780.

Rumania: Radio Bucharest, (P.O.B. 111
Bucharest) has dropped its 2100—2130 English
transmission. At 1500 there is English to Asia on
15250 and Africa on 15.315/11.940/11.810.
Transmissions to North America are at 0130—
0230, 0300—0330, 0430—0500 on 11.940/11,810/,
9.590/9,510/6.190/6.150 and 9,535 (not 0130).

Bulgaria: Radio Sofia, now uses 9,700 instead of
6.070 for English to North America at 0000—0030
and 0400—0430. For the 2130—2200 English
broadcast 7,255 is now being used in parallel with
6,070. (W. Smith.)

Hungary: Radio Budapest. 0300—0330 English
transmission is now on 9,833/7,305/7,215. To be a
member of this station’s Dx Club listeners must
report on at least one programme a week, reports
being sent in in the last week of the month. Special
report forms are provided. (W, Smith.)
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Vitican: Varican Radio now uses 15,120/11,740
for its 1600—1615 English transmissions to India.
(W. Smith.)

Satellites: Both American and Russian satellites

have used the 19.990 to 20.010 band but none of
these has sent signals of the sort mentioned in the

WIRELESS September, 1965
July PW. Both countries will verify correct reports
on their satellites. (J. l.ayton and M. Barraclough.)
V.H.F. DX: On May 28 from 1700—1900 many
European and even Near East stations were
coming through on v.h.f—f.m. The best was the

- 10kW AFN Stuttgart on 102-4Mc/s. (P. Harris.)

The Amateur Bands—by David Gibson G3)DG

YHE pitiful pleas of your scribe for 28Mc/s logs

1has been answered by a few angels of mercy.
K. Chattenton (Middlesbrough. S740. 21Mc/s

dipole 12ft high) reports DL, F2, 11, EA4 and ON
on a.m. or s.s.b. between 1700 and 1830. Wilfred
Smith (West Bromwich. EC10 plus pre-selector.
200ft. folded dipole) logged these on a.m..—
9J2DT. UA6OEQ, CR6BR, LUTHAR. CTI1OF.

Alex Thurlow (Croydon) answers the call for
‘“anyone with a beam”. He uses a 3-ele. home-
brew and reports 1, EA, UA and other Europeans.
From further afield: CR6HF, 6GL (1826);
CX2CN (2134). EL20 (1729), LUIDAB. 3BAC,
4DM (2130). ODSCS (0954), PYIKZ (1912).
VS9ADD (1543), ZE2JA (1057), ZC4PC (1452).
4U1ITU (1155). SN2KOB. AAF, AAC (1813):
5Z4AQ, 7X2BB, 9GI1FS, 9HIR, 9J2DT. Times
in GMT as a guide to openings,

On July 4th, short skip opened up and the
band was jammed (literally) with Europeans. |
worked HB9ADH 599, D1.3HS 58. and DJ3JX 56,
on a 12ft. piece of lighting flex draped acrosg the
workbench.

FIFTEEN

Only two brave souls ventured forth and sent
in a log. Keith Ranger (Strood) with a t.r.f. and
27ft. of wire round the room raised the following
on cw.: CR4AE. 6DA, EL8X, KV4CX,
VP5BH/MM. ZD8BC.

P. Collins, Leeds (Marconi RX. 90ft. long wire):

CE2DN, CN8BB. CR3DA, 5SP. 6JM, 7BS;
CT3AL, EP2BU. ET3LS. FI80OR. HKIASP,
HPIBH. JA6BGS. KP4AXC. LUSDB. LXIDC.

MP4DAA, ZS8C. 4X4LLM. 5X5AU. 7X2BB. 9HIR
(Malta new prefix). 9J2DT. 9K3FR (Kuwait—
Saudi, Neutral Zone), INIKB (Nepal), 9X5DV,
9USIV, all on a.m.

L.F. BANDS

No one bothered with topband this month. One
of the interesting points about this band is the
number of mobile rallies. Nearly always there is
a talk-in station on 160 and one can hear the /M
(mobile) getting instructions from the talk-in on
how to get there. b

On Eighty. Alex McKeown, Co. Fermanagh (19
set, 135ft. long wire): numerous G’s and GW3RIB,
SBI, 3SVY, GM2CUV, EI6AL, HAN, 3Z, and
GI3MZZ. J Barton, Walmer (Domestic RX, 12ft.
whip) reports high G activity on eighty including
GW3SO0A, TOX. He also reports harmonics from
Radio Caroline!

On 40 S. Wilson using a CR45 and another of
those darned coathangers got these in 15 minutes
on cw.: UR2AC, PAOCD, G3IPTO, DJ7SI,
DL8NE, PX1UE (Andorra).

a
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Alan Dailey (Leeds) found VP2SM 56 at 2335
and ZPSKT 36 at 2355 both s.s.b. on 7Mc/s. Alan
suggests that SWL Jolley’s "“SK4ALE™ s
HK4ALE since the difference between 5 and H is
only one dot.

TWENTY

Wide open and with world-wide traffic on it
most of the time. D, Rollett, Navenby (AR77E.
150ft. long wire) VK2NN, VK3AL, VP6WR,
VS9HB, VU2CQ. ZD8HL, S5X5lU, KR6KS,
W2ZIA/ZK1. all s.s.b.

Alan Dailey (R107 plus pre-selector. 90ft. long
wire) CE1CU, CPSAD. CE@XA (San Felix).
DUTAA. HR3HH, IP1ZGY (Pantellaria Is.).
JTIKAA (Mongolia. Well done. Alan).
KH6FBJ/KJ6. OA8P/3. PZIBW. VKSMS (at
2330 too!), VP4VP, VR2EK, ZP5CG, 9M2CR.
All ss.b.

Messrs. McNeill and Johnson, Glasgow
(CR300/2. 50ft. long wire) found these on a.m..—
AP2DS, BY2BEE. EL4AC, EP2RW, HI4PU.
HZ1AB. KP4RU. MP4TBT. OHOAB. PYINAX.
SVOWGG. TU2AA. VK20LM. JYI1AU (Jordan)
[LU2BG. VES8RA., W6VPH, YVSAEV. 6YSLK.
ZC4GT. XPSEE, 3A2CP. S5A1TJ. 7Q7TBD.
9X5CE (Rwanda).

N. Ponsford, Devon (CR45. 60ft. long wire): 11,
OH. OZ. SM. UW, and 5A2TR. SN2JEB. VU2CQ.
HMI1AX (Korea).

C, Edwards, Warwick (R107. PR30. RF26. 20m
dipole) did well on ss.b. with HZ1IAB (1535).
JY1AU. KH60R. KL7FDA, OA4A). OHOAB
(1715)., PY2TXC (1916). VE8SRX. VK2NN.
VP3HAG. VS9AE (1723). W2ZIA/ZKI1. YVIOT.
YVSANF (1910), ZL3HA. SN2FMT (0800).
SX51U (1846). 7Q7PBD. All between 0530-0630
except where otherwise given.

S. Shaw, Cheshire (HE30. 150ft. E/W lonewire)
found KP4AXC. MP4BCC. OX3JV. PY4AS.
VE7CE, VEONE/MM, ZL3MG, 3A2BF, 4X4DK.

THIS AND THAT

VR6TC (Pitcairn Is) is on 14040kc/s c.w.
usually Mondays around 2130. SJ4RC is a special
station in Bogota (Colombia). VK9CR is on
Cocos-Keeling and VK9DR still brass pounding
from - Christmas Is. JTIKAA is active from
Mongolia (Anyone heard this one?). Tnx Alan
Dailey.

Twenty metres reported wide open to W6 and 7
early mornings with Pacific and Australian DX
coming in as late as 17-1800. GB3LER, the
28Mc/s beacon. has been heard several times in
Stockport at 1030, 1100 and 1700. Reports on this
beacon would be appreciated. It is thought that
WBCV is an American church which has skeds

—continued on page 406
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PRINCIPLES

OF AUDIO

by G. D. Howat

PART ONE

rounded by sounds of many kinds—to escape noise

is almost an impossibility. Yet how many people
know exactly what sound is—how it travels—what
sounds would look like if they were visible?

It is the aim of this article to attempt to answer
some of these basic questions and also to probe the
mysteries of sound recording and reproducing
methods. A knowledge of the nature of sound is
essential for anyone wishing to design apparatus for
recording it.

1N the. world today, everyone is constantly sur-

Molecule Movement

Supposing a ruler is fixed with one end -clamped
against a table and the other end is “plucked”. The
ruler osciilates producing a buzzing sound—a trick
known to every schoolboy. This simple experiment
gives an interesting clue to the nature of sound waves:
consider the motion of the air molecules about and
beneath the ruler.

As it moves up and down the molecules are pushed
rapidly backwards and forwards as shown in Fig. I.
This is what constitutes a sound wave, a back-and-
forth motion of the air molecules through which the
sound is passing. Each oscillating molecule pushes
the adjacent molecules to and fro and thus the wave
is propagated in all directions. ,

In point of fact the molecules constituting a gas are

AL T e
£77 7 e

=z

2l
2

This end oscillates up and do
after being ‘plucked”

Fig. I: This simple ruler experiment gives a clue to the

nature of sound waves,
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not stationary (except at absolute zero); at room
temperatures they are rushing around at speeds of
several hundred feet per second. However, this does
not invalidate the arguments, since there is always a
certain number of molecules in a given volume of gas.
The molecules are not quite 1009 elastic so the
amplitude of the oscillations falls off at increasing
distances from the source.

One important feature about this type of wave
should be noted—it is a longitudinal wave which

Longitudinal wave Wave travels —e=

® 6 0080 & P ® L 1 J
= ¥ E
f Compression \
Rarefaction

Molecules move in

‘Carrier’ same direction
ar molecuies a5 wave traveis
(a)
Wave travels —a-
]
0.".- .....l .~ ... * ...
° . . . O . [
L 3 - . . L) & [}
L) . . L] - [ O
o* et et -.t. ‘ -

Transverse wave
Molecules move at right
angles to direction of fravet

(p)
Fig. 2 (a): Air molecule longitudinal wave motion, (b):
transverse wave motion.

means that the back-and-forth motion of the mole-
cules is in the same direction as the wave is travelling
—see Fig. 2a. The representation of sound waves as a
series electromagnetic waves are of the transverse
type but not sound waves. Unfortunately, when
sound waves are displayed on an oscilloscope screen

they appear as the transverse type, -

this fact can lead to confusion.

Motion
of air
molecule

Velocity and Wavelength

The velocity of sound varies a
great deal with external factors.
The medium through which it
travels has the greatest effect—
the velocity in air at 0°C is 1087ft.
sec.”t butl in aluminium it is
nearly 17000ft. sec.? The temp-
erature of the medium has an
effect on velocity and in the case
of gaseous media such factors as
the percentage saturation by
water or other vapours causes
quite & change.
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L—-One wavelength '

Fig. 3: One wavelength of a longitudinal wave, showing
the successive compressions (rarefactions). ‘

The wavelength of. a longitudinal wave is the dis-
tance between successive compressions (or rare-
factions)—see Fig. 3. The frequency of the wave is
the number of compressions passing a given point
during a fixed time interval, usually | second. Velocity
V, wavelength A and frequency n are connected by
the simple equation V=nA, this being true for any
wave of any type.

It is seen trom this that n and A are inversely
proportional to each other, i.c. if one increases the
other must decrease. There is a definite relation
between pitch, frequency and muscial scales—this
will be discussed later. .

Loudness and Amplitude

It has already been shown that sound waves consist
of a back-and-forth oscillation of air molecules. It is
to be expected that the loudness of a sound is some
function of the amplitude of the oscillations and this is
in fact found to be the case. -

Unfortunately, it is not a linear function as the
human ear has a logarithmic response. This means
the appreciated loudness of a sound is proportional
to the logarithm of the wave amplitude. Due to this a
logarithmic scale of loudness is used when dealing
with sound, the units used being decibels (dB).

The quietest audible sound is assigned a value of
0dB which is equal to an intensity of 0-0002 dyne
.cm?. If the intensity is made ten times greater the
sound is 10dB louder. However a further increase of
ten times the power intensity makes the sound only
20dB above the threshold level. A table of decibels
against power input can be drawn up:

Intensity in terms of

threshold=0-0002 dyne cm? dB
I 0

10 10

102 20

os * 30

104 40

103 50

108 60

107 70

108 80"

10° 90

1010 100

P,
The general equation is No. dB=10 log,, —
1
P,=power intensity concerned
P, =reference intensity (=0-0002 dyne
cm? in this case)
Examples of the loudness of certain sounds in
tero< of dB are:
Threshold of hearing 0dB
Rustle of leaves in gentle breecze 10dB
House in large city 40dB

\ > \ s
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Ordinary conversations-65dB

Busy street 70dB

Hammer blow on steel plate 115dB

Threshold of pain 130dB

The maximum differénce between the quietest

musical instrument and a full orchestra going flat out
is of the order of 80dB, from the previous equations
this is seen to correspond to a power ratio of 1:108
(i.e. 1 to a hundred million).

Pitch -

As previously discussed, the frequency of a sound
wave is the number of compressions passing a given
point per unit time. The pitch of a note is a direct
function of the frequency of the sound waves carrying
it; the lower the frequency of the wave, the lower the
pitch. There is considerable. controversy as to the
limits of frequency which the human ear can perceive.
Various authors quote the upper limit as being any-
where from 10-40kc/s. .

The truth is, of course, that no two people have
identical hearing responses, and that of a given
individual often varies widely throughout life. Average
valves are somewhere in the region of 30c/s to 15kc/s.
The note “middle C” on a piano or organ corresponds
(in physics) to a frequency of 256¢/s, and the Inter-
national Concert pitch gives the A above middle C
a frequency of 440c/s.

If the fréquency of a wave is doubled, then the pitch
rises one octave. The octave is thus the most. funda-
mental interval in musical notation. Values of fre-
quency for the various “'c” notes on a piano are:
(take c!=middle C=256c/s).

Note: CCCCCCCCC C ¢ ¢t

Freq.
(c/s): 16 32 64128 256 512 1024 2048 4096

It is clearly seen that each note is double the fre-
quency of the previous one, and from experience, the
difference between two ‘“‘c”s is one octave. Each
octave can be subdivided into a number of smaller
intervals, normally into eight, hence the name octave.
The frequency spacing between adjacent notes (better
called tones) can be further subdivided into semi-
tones, each tone having one semitone above it (a
“sharp”’}) and one below it (a “flat”). ;

From a purely theoretical point of view, the
sharp# of one tone is not quite the same as the flath of
the next tone up the scale, so in the ‘‘natural scale”
one octave consists of the notes C C§ Db.D D§ Eb
. A piano covering the same range as
normal, CCCC—cv, if provided with all these notes
would have a keyboard nearly ten feet long and would
be quite unplayable. o

Fortunately, the difference between a sharp and the
adjacent flat is so slight as to be discounted- and it
is possible to construct a scale using only twelve notes
per octave. This is the equally tempered scale and the
twelve subdivisions are formed of notes separated by
frequency ratios of 1-0595. The scale begins thus:

clit’ ¢iv cv

Note: (@4 Eb
¢ Db b D§ E
Freq. Ratio: 1-0000 10595 1-1225 1-1890 1-260

Fb come before E¥ on the natural scale, but Fp
comes so close to E, and E# so close to F that in the
equally tempered scale there is no note corresponding
to E$ and Fb. Similarly B and Cb are transposed and
there is no B and CD. The above table can therefore
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be drawn in full for a whole octave on the equally tempered scale:
Db Ep Fb Ef Gb AD Bb- " C§ Bi
Note(s): ¢ c¢ P pr B F m.. G &S B C.

Freq. Ratio:

1-0006 1-0595 11225 1-189 1-260 1335 1

‘414 1-498 1-587 1-682 1-782 1-888 2-000

All normal musical instruments use the equally
tempered scale.

Waveforms

A good sine-wave generator will produce a wave-
form of the type shown in Fig. 4a. A pure sine-wave,
heard by itself, is a most uninteresting sound, lacking
any real musical interest and sounding somewhat
“ethereal’ or ghostly.

Hardly any musical instruments produce pure
sine-waves or anything approaching them. Most
instruments form highly complex waveforms, even
tending towards square waves (Fig. 4b) in some
extreme cases. These variations in waveform result
from the addition, to the fundamental frequency, of
varying amounts of higher frequencies, related to the
fundamental by a simple mathematical expression,
and called harmonics or overtones.

The harmonics of a fundamental frequency f are

Sine wave

(a)

Square wave

] L

Fig. 4: Waveforms from (a) a sine wave generator and (b)
a square wave generator.

o \_/
SOAAN
VAVAYAY

Fig. 5: Addition of fundamental and third harmonic sine

wave frequencies.

2, 3f, 4f, 5f....etc. The result of mixing a funda-
mental frequency with its own third harmonic is
shown in Fig. 5; it is clearly seen that the resultant
waveform bears little resemblance to a pure sine

curve. The output of many instruments contains very .

many harmonics, many of which will be above the
upper frequency limit of hearing but which neverthe-
less have an effect on the final waveform.

In the case of certain woodwinds, some harmonics
are radiated more strongly than the fundamental note.
The harmonics of a given frequency are not neces-
sarily consonant with the fundamental, indeed, many
will be dissonant (i.e. from a displeasing chord
(dischord) when sounded with the fundamental) as
shown below:

FUNDAMENTAL=-250c/s

Harmonic

Harmonic frequencies
2nd 500¢/s consonant
3rd 750c¢'s consonant
. 4th 1000c¢'s consonant
Sth- 1250¢/s consonant
6th 1500¢/s consonant
7th 1750¢/s dissonant
8th 2000¢/s consonant
9th 2250¢/s dissonant
10th 2500¢/s consonant
Ith 2750¢,'s dissonant
12th 3000c¢'s consonant
13th 3250c's dissonant
14th 3500c’s dissonant

15th ‘ 3750c/s dissonant |
\ ax

Attack and Decay

It was formerly thought that the difference between
different musical instruments playing the same note
was due entirely to the difference in harmonic content
between them. Obviously, a piano, a violinand an oboe
sounding the same note, sound very different and it is
not difficult to show that the harmonic content of these
instruments varies a great deal. However, more recent
work has shown that it is the attack and decay times
which give sounds their characteristic quality rather
than the harmonic content. -

This concept of attack and decay can be examined
in more detail. The names refer to the precise manner
in which the amplitude of the sound. varies, at.the
instant it starts or stops. A plucked string, as in a
guitar, has a violent and rapid attack as can be seen
from Fig. 6, sounding the well-known ‘““‘twangy’” note.

Conversely, when a key is depressed on an organ,
especially at the bass end of the scale, there is a finite
time before the air molecules become organised into
the oscillating standing-wave pattern which produced
the sound. Such an attack has a form shown by Fig. 7.

As is to be expected, the decay of a note is the rate
at which it dies away. The amplitude of the vibrations

in a plucked string dies away exponentially with -

respect to time. The note of an organ continues to
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sound as long as the key is held down and, because
most organs are situated in large buildings, may take
several seconds to die away when it is released. Fig. 8
illustrates two contrasting waveforms of decay.
Although harmonics are important in determining
tonal quality, the contributions due to attack and
decay features should never be under-estimated.

If several instruments begin playing simultaneously,
as at the opening passage of a musical work, the sum
total of the various waveforms may well be a sharp
pulse as shown in Fig. 9. Sudden pulses of this sort
occur from time to time in music and cause some

WIRELESS September, 1965
difficulty to designers of recording equipment. This
problem will be studied later.

Another source of trouble is the existence of tran-
sients—short, non-repetitive complex waveforms
where harmonics may be very far above the normal
upper limit of hearing. They are often of very high
amplitude and originate frequently from percussion
instruments.

Properties of the Ear
Having now given an extremly brief account of the

nature of sound, attention can be turned to the
practical application of this information as it is related

Fig. 6: Waveform of a to sound recording. Before doing so, however, a very
‘plucked’ guitar string—  short discussion of the properties of the human ear
] |1 sharp attack, giving a would not be out of place. Of course, the effects which
e \ ‘twangy’ note. the ear has will exist whether the sound being heard
=} i
g | —d|
s
e
l'— - 1201\
ol — |
Time —= 100
% |
\ —— |00¢8 [ 9048 |
| N =
© B o ‘/7,/‘ I\EV’[
E 50 T o~ T ~T—1]
= 40 N / ; . !
£ NG 70d8 | 80dB
< 30 -
o N /
\'\
- )
Time —»= 4
Fig. 7: Waveform for an 3
organ bass note—slow 10 20 50 100 200 500 Tkefs 2kefs  Bkq/s 10kefs 20kefs
attack. Frequency —
‘ Fig. 10: Graph depicting response for average human hearing.
r I is live or recorded and do not invalidate any of the
) 3 previous arguments.
5 £ It has already been stated that the average limits of
= £ frequency audible to the human ear are 30c/s and
€ Bl 15kc/s. The main curve of Fig. 10 shows that in fact
< the frequency limits are dependent on loudness—if
sounds of no louder than +60dB were used to test
the audible range, the result would be 50c/s-13kc/s.
Time — Time ——» The frequency at which the ear is most sensitive is seen
Fig. 8a (left): Slow decay time of an organ bass note; O be 2-3ke/s, and the sensitivity falls off on either side

b (right): fast decay time.

Fig. 9: Sum total of wave-
forms when several ins-
truments commence to-
gether — note sudden
sharp wave fronts.

Amplitude —m

Time ——e

£
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of this area. It is possible, using Fig. 10 to examine
the range of audible frequencies which can be detected
in an orchestra playing at various levels of
loudness.

It is questionable whether ‘“‘absolute fidelity” can
ever be attained, although modern equipment comes
fairly close to it. The basic necessities of any hi-fi
system are that it should reproduce every sound
exactly as-it was formed, and not add anything to
that sound while reproducing it. Without confining
attention to any particular method of recording, next
month the essential requirements will be discussed
in some detail. '

NEXT MONTH PART TWO
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Fig. I: The simple reflex circuit of the receiver.

2-transistor

reflex receiver
by G. W. Suckling

THE circuit is a reflex design covering the
medium waveband. The incoming signal
is fed into Trl and is amplified at radio
frequency. The r.f. signaf is passed to
DI and D2 via C2 the 200pF coupling
capacitor. The detected signal (audio) is fed
back to Trl base for a.f. amplification. The
amplified a.f. signal is taken from the
collector and now fed to Tr2 for further
amplification. To summarise—r.f. amplifica-
tion, detection, a.f. amplification, a.f.
amplification.

Constructional Details

- The receiver is constructed on a 3 x 1§ x %in.
piece of paxolin, with a bus bar running down
each edge. The components are simply wired
between the bus bars, with the ferrite rod aerial
(fitted last). Note the method of mounting the
ferrite rod. Stiff insulated wire is used with the
ends passing through small holes in the board and
bent over on the underside to hold the aerial
securely in position. The wire ends of these twisted
loops must not be allowed to touch, otherwise it

.

COMPONENTS LIST

Resistors:
Rl 3-9kQ R5 5-6kQ
R2  kQ Ré 10kQ
R3  100kQ2 R7 4.7k
R4 220kQ2
All registors 0% miniature §W
Capacitors:
- TCt 50pF trimmer

VC| 384pF-—Jackson Bros. twin gang, 00 (see
text) :

C|  0-1uF paper d

C2  200pF silver mica i

C3  0-0luF paper -

C4 0-0luF paper

CS5 | 25uF electrolytic, 9-25v

Miscellaneous:
DI, 2 OA70 diodes

Trl OC45

Tr2 ‘OC71

St Toggle switch s.p.s.t. g
Bl 9V PP3 or PPé power pack battery

RFCI.1-5-2:5 mH radio frequency choke

LI Ferrite rod aerial (see text).

Crystal earpiece with jack plug and socket,
wire, solder, knobs, bus bar wire, Imm. dia.
plastic sleeving, paxolin 3 x 1§ x ¢ in., etc. .+
23 x % in. ferrite rod.

will constitute a shorted turn and therefore dampen
the aerial circuit and impair performance.

When the receiver has been assembled and
tested it may be fitted into a small plastic box, the
type that may be obtained from most radio com-
ponent stockists.

Ferrite Rod Aerial

Take a strip of thin paper, about 3in. wide, just
enough to wrap around the rod. with a small over-
lap for fixing. Hold it in position along its ** scam ™
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joined) E

Paxolin board

Fig. 2: The complete layout and wiring. The output is taken to the earpiece socket, and thence to the crystal earpiece.

with “Sellotape ”. Now wind on ten turns, of
28s.w.g. enam. copper wire. close wound. At the
tenth turn make a loop and twist it so as to have a
tap. Now close wind another forty turns. making
fifty in all. Leave about 3}in. spare and then cut it.
This winding. may be held in place by using
“ Sellotape ™.

Now wrap some more paper around the far end.
This paper should be -about %in. wide. and
just long enough for an overlap. Fix it with ** Sello-
tape ”. Wind in this eight turns of the 28s.w.g.
enam. wire, on the thin strip of paper. This forms
the reaction winding (L2). '

N.B. The reaction winding must be wound in the
same direction as the first ' winding. .

The wire ends must have the enamel scraped off,
and tinned. i

General Hints

1 The battery clips may be taken off an old
PP3 battery.

2 The two sections of the Jackson Bros. 00
gang capacitor (208pF and 176pF) should be
connected in parallel to give the required
384pF.

3 The bus bar wire can be 16s.w.g. tinned
copper wire, and should be held at each end
by 6BA nuts and bolts.

Adjustment

The trimmer TC1 controls the feedback and has
to be adjusted for optimum results. When testing.
first tighten the centre screw of the trimmer. When
the set is switched on, it should be oscilating
violently. If not. reverse connections to the
reaction winding. If it still does not oscillate check
the wiring thoroughly. When it is oscillating
slacken off the .trimmer so the receiver is oscilla-
ting weakly. One should be able to tune in many
stations as whistles. Further careful adjustment
will stop oscillation and stations should be
perfectly stable. The set now needs little further
adjustment.

LI SHO.RT IAVES —continued from page 400

with its mission in the Congo. Should be an
interesting one to listen for.

S. W. L. Cox (Westham) says | gave his QTH as
Pevensey last month. Result was that two SWL’s
spent hours -frantically searching Pevensey back
yards for a garden with a vertical in it They
finally ran him to earth at 2150 (Sri O.M.})

A .number of amateurs are working at the radio
station HCJB (Ecuador). After. work they usually
congregate on 15 or 20 a.m. or s.s.b. Calls to listen
for are HCIOW. JJ, MX. HG, CM. GE. WR.

1. Black (Kent) bemoans the A3A stations who
use the c.w. sector of 14Mc/s. Keith Evans
(Shepperton) queries if Cyprus callsigns are back,
as he's heard 5B4TI on 20. This is a strange thing
because on N.F.D. the Verulam group worked a

5B4/P and promptly claimed 12 points. Please,
somebody write in and confirm.

VU2 is a call from Andaman Is. and Willis fs. is
still on the r.f. map with VK4. Cape Verde Is.
has been logged by some people already (CR4) and
Crozet Is. FB8 is believed “at it” on c.w. only.
OHQ—Aualand Is. is still quite an easy one to hear

‘now and was worked some time ago at G3JDG on

7Mc/s using the P.W. 7Mc/s transceiver. YA—
Afghanistan is quite rare and PY2’s SO and cQ
are a husband and wife station in Sao Paulo.

Contests and Rallies include: Aug. 1st, SLADE
D/F Qualifying Event. 14/15th. WAE Contest
{c.w. section) Mobile Rallies. 15th. Derby ARC.
30th. Peterborough M.R. listen for the talk-ins
about 1,900kc/s. Sept. 4/5th, Region 1 1ARU
VHF Contest, also 4/5th VHF NFD. Deadline for
next month is 26th.
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TAPE TERMINOLOGY

TAPE
PART TWO

FADE ERASE

A method of continuously varying the erasure
of recorded signals in such a way as to make it
appear the signals themselves had been faded in
and out.

The method is useful during editing and super-
imposition but alternative methods of * sound-on-
sound " or multiplay dubbing present more popu-
lar methods. The difficulty is to retain a constant
bias level during the process.

FOUR-TRACK

More correctly termed ** quarter-track” this
specifies that the recording head gaps are so
arranged as to give four recorded tracks. Usual
style of numbering is 1, 2. 3, 4, from top to bottom,
the upper gap lecordlng “the outer tracks (track l
with tape normal. track 4 with tape inverted), and
the -lower gap recording the inside tracks. 2 and 3.
For dimensions and spacing see " Tracks”.

FREQUENCY RANGE

An often-quoted, but not always very significant
_set of figures denoting the upper and lower sounds
that can be reproduced by the equipment. Unless
the volume level is stated, and the limi‘s of
variation given, frequency range is not so
important as . ., .

FREQUENCY RESPONSE

This is the more precise statement of the
variation of output with frequency for a fixed

by H. W. Hellyer

frequency response is more easily shown as a
graph, as in Fig. 6.

Specifications might state a frequency response
such as 50-12,000c/s + 3dB at 3% in/sec. for a
typical tape recorder.

GAIN

Relationship, stated as a ratio, betwéen output
level and input level of a piece of equipment, or,
more usually, a stage of amplification.

GAP

Recording. playback and erase heads are made
by winding a number of turns. of fine wire on a
laminated or ferrite former, the core of an electro-
magnet thus formed when current passes. The
polepieces are brought close together to con-
centrate the field in the gap (the space between
them).

To preserve mechanical rigidity and assist in
this concentration of flux. 8 non-magnetic metallic
shim is used to fill the gap. A metal such as
beryllium copper may be used. Gap dlsposmon
varies according to track sense.

GAP WIDTH

The width of the gap in a recording head is
very important, and even more exacting in play-
back head construction to maintain good
frequency response.

The width of the gap must be smaller than the
wavelength of the highest frequency to be

input level. Tolerance limits are stated and the reproduced. For a given speed of tape travel, the
ey Replay response (test tapes—200uS)
{
dB{ o — ——
-5 // 7 ifs—T ;-\\
+5 4 3 Fig. 6: Replay response
a8l o T —— — curves of a typical, three-
R \
// 3% ifs—1 ~——_ speed tape recorder. Note
-5 / N1 - the “‘roll-off” at low fre-
" T — N quencies and the extension of
7 7 - — U high frequency response with
aBd o / el e —— t” N\, increased speed of tape
travel.
_5 \
R 1
40 50 100 500 1000 5000 10000
. Cyctes/sec 15000

www americanradiohistorv com


www.americanradiohistory.com

408

50 100 200 500 1000

PRACTICAL WIRELESS

September, 1965

Frequncy ¢/s

2000 5000 10000 150@

Plano

Violin
Flute

Oboe

Trombone - - -

Tuba - v e -

Cello -

Bass drum

Snhare drum
Cymbats

Mate-speech

Female speech

Applause

1

Fundamentals =

s mm e e - s HACMONICS

Fig. 7: Frequency range of sounds commonly recorded. Fundamental tones are shown drawn solid and overtones or harmonics,
which give coloration to the tones, shown dotted. As can be seen, a very wide audio frequency range is needed to do
justice to the whole gamut of normal sound.

narrower the gap the higher the frequency res-
ponse for any tape recorder.

Gap width is generally measured in mils, one
mil being 0-001 in. (thousandth inch). Domestic
machines nowadays employ heads with gaps as fine
‘as 3 mil.

HALF-TRACK

System of recording where two tracks -re
recorded on the tape. Normal method is to record
the upper half of the tape (moving past the head
1éft to right). then, after inversion of the tape, to
record the other half.

_Stereo half-track recordings employ both tracks
in the same sense by recording with a *stacked ”
head, i.e., one with the gaps immediately above
each other.

Note that the two halves of the recorded tape
do not overlap. There is a safety lane of
unrecorded tape between the tracks to prevent
interaction of signals. For details of track
dimensions, see “ Tracks”.

HEAD

An electromagnet. basically ring-shaped, with
fine turns of wire comprising the windings. The
pole pieces, of ferrite or laminated ferrous
material. are brought together and faced. to form a
fine gap. across which the recording current
develops a flux, energising the oxide of the tape
surface.

Similarly, when the energised tape is passed
across the gap in the head facing. the varying
flux sets up small currents in the head windings.

Dimensions, gap widths and impedances of
heads vary according to their application. Ideally,
a separate head should be used for Recording. for
Playback and Erase, but a compromise is normal

with medium-priced domestic machines. which
have a combination Record/Playback head (which
will often be designated R/P Head).

Erase heads are usually separate. but at least one
combination R/P/E Head has been developed
commercially. A further example of design
ingenuity is the ‘‘self-oscillating™ erase head
devised for some transistor applications.

HUB

The centre spindle of the spool carrier, shaped
to retain the spool, usually by three tapered
flanges.

HUB-LOCK

A method of clamping the spool to the hub.
Several proprietary devices have been marketed,
including a clamping screw. a rubber insert or
expanding sleeve, a collet system. or an engaged
catch in the hub, with a spring-loaded *“bolt”
in the spool.

IMPEDANCE

A.C. resistance. In tape recording. the term has
special application to input and output matching
(see ** Matching™) and to the heads themselves.

As the impedance of a recording head is largely
inductive, many turns of fine wire produce a high
impedance head while a few turns of larger
diameter wire produce a low impedance head.
Transistorised tape recorders generally employ a
lower impedance head than valve-operated
machines.

For correct energy transfer. and therefore most
efficient amplification. the impedance of the head
should correctly match the amplifier.
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INCHING

Method of moving a tape in small steps. to find
a place. This may be done mechanically or
electrically.

INPUT

The signal upplied to the amplitier. On most
machines there is provision for several inputs.
¢.g.. Microphone. Radio, Pickup, and Line.
Mixing facilities may also be found at the input
of a tape recorder, enabling two or more signals
to be combined. ideally without loss or deteriora-
tion of either.

The input stage of a machine is very important.
as signals are small. and every effort must be made
to reduce the amplification of noise. Microphone
signals, for example, may be 2 millivolts or less.
The input from some pickups or radio tuners may
be a hundred times as great. and from a Line
source, a thousand times as great, in terms of
signal voltage. .

IPS, IN SEC, or I/S

Inch per second, referring to tape speed. Tape
speeds are standardised as follows: 30. 15, 74, 3%,
1% and {4 inches per second. The highest speed is
only used professionally, and the two lowest
speeds, because of restricted frequency response,
are not suitable for high fidelity work, although
adequate for speech and some kinds of music.

500 L 7K

N
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All other things being equal, the higher the
speed. the better the frequency response of a tape
recording syStem.

LEADER TAPE

Section of non-magnetic tape which may be
spliced to the end of a reel, or inserted between
sections of recording as a timing device.

LEVEL

A term used to indicate the amount of modula-
tion, expressed as a proportion of the volume
range. Peak level is thus the level at which a record-
ing can be made before distortion sets in. For
further details. see " Modulation” and ‘* Modula-
tion Level Indicator”.

MAGAZINE

(See also “Cassette™.) This is a case which con-
tains the spools of tape, positioned so that the
entire assembly may be clipped into position easily,
the spool centres taking their place immediately on
the hubs.

Some magazines also incorporate brakes. and in
one or two cases. a recording or erase head also is
built into the assembly.

MATCHING

For maximum energy transfer, the impedance of
coupled stages or sections of the recording and
amplifying chain should match.

This is often done by insertion of a transformer,
an example being the output transformer which
matches the relatively high impedance of a valve
output stage to the low impedance of the loud-
speaker voice coil. In other cases, combinations
of resistance. capacity and inductance may be used,

Some * Insertion Loss ” must be expected where
matching devices are used. and this can be impot-
tant in early (input) stages. A “Mismatch” is said
to take place when an energy loss results from the
coupling of dissimilar impedances.

MAGIC EYE

An electronic valve with a fluorescent target
“screen” which is illuminated in proportion to

250pv/1:5k0

Diode
2:5mv/20kn

MO

PU.
100mv/imMan

Fig. 8a (below): Input circuit for a
transistorised machine, less switching
and unnecessary details. Mixing is
effected by closing the microphone
switch, coupling the output of the
microphone pre-amplifier to the second

ACI107
stage.

Fig. 8b (above): Potentiometer input
used in a passive mixer. Such a
device has an ‘‘insertion loss” of as
T much as 6dB, limiting its usefulness,

%A

except where strong signals are

available,
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the applied signal level. See also * Modulation
Level Indicators ™.

MIXING

The process of combining applied signals. Simple
methods of “ passive” mixing are shown in Fig.
8b. A method of combining widely disparate

" signals into a single, composite signal for applica-
tion to an input stage may be done by use of a
Mixer which incorporates one or more amplifying
stages.

Separate gain controls for the various inputs
may be provided and an overall gain used to
regulate the composite signal. (See also " Input ”.)

The increase in transistorisation has resulted 'n
many ingenious circuits for self-powered mixers.
and examples have appeared in these pages.

MONITOR

A method of checking the signal either prior
to recording or after modulation of the tape is
known as monitoring. The first method is simply
effected by tapping off part of the signal and
applying to a suitable transducer.

In practice there are two methods: either the
high level signal is taken to an output socket to
feed an earphone or another amplifier, or the
signal is internally amplified and reproduced
through the internal loudspeaker.

The second method requires the fitting of a
third (playback) head. mounted just subsequent to
the R/P head with its own amplifier and output.

thus giving an immediate check on recorded
material.
AF signal input
15mV,1ke/s HT
150kQ 22k}
Q+01uF
EMB7 4
- 1.2
22kQS 0-003pF (= == OAZORELEY
1 [
- A ) 1
o'ong 330
& kQ L
™Mo %
50kQ AN ey, _L
TO'OOZpF o O°O‘1pFT
Adjust for closure to
centre segment 2

Fig. 10: Magic eye circuit suitable to handle signal of
I5mV, with preset adjustment to allow closure of
illuminated strips to be arranged to indicate full modula-
tion or overload. Signal is amplified by the triode section,
rectified by the OA70 and re-applied to the triode. This
now acts as a d.c. amplifier and the output is fed to the
target electrode to give a visual indication of changes in
modulation. This is a ‘‘peak-responding’ device.
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(d)
Fig. 9: Types of magic eye display. (a) dot-and-dash or

exclamation mark of DM70 indicator. (b) closing-leaf

display of EM8I. where illuminated sections close toward

centre to indicate full modulation. (c) “Maltese Cross™

display of EM34, which serves the same purpose, and (d)

fluorescent display of EM87, whose illuminated end sec-

tions close toward the marked centre strip to indicate
depth of modulation.

MICROPHONES

The four principal types are (a) crystal. or piezo-
electric, (b) moving coil, (¢) condenser and (d)
ribbon.

The most popular type for medium or low-
priced tape recorders is the crystal microphone,
with its high output and relative cheapness. It is
a high impedance device with a circular polar
response (i.e. sounds from all directions are picked
up equally): this response can be mwodified by
methods of housing.

Certain types, such as the flat desk-mounted
microphones and the lapel types respond mainly to
frontal sounds. The high frequency range tends to
be limited due to some peakiness. Bass response
depends very critically on correct input matching.

The moving coil microphone comes in many
forms and prices and is the most popular general-
purpose type mainly because of its robustness.
Output is low as is the impedance, generally
requiring the mounting of a *step-up ” trans-
former in the housing.

Standard type has a cardioid (heart-shaped,
with mainly frontal pick-up) response, again modi-
fied by housing. Well-known “ball and biscuit”
type has omni-directional response.

Condenser microphones are of very high
impedance, with medium output and a wide
frequency range. This type needs a polarising d.c.
voltage. and is very suitable for tape recorder work
where such a supply is available.

The ribbon microphone has a very low
impedance and output, thus requiring an input
transformer. The frequency response is very good
and the figure-of-eight polar diagram makes it
particularly suitable for studio work.

METALLISING

A layer of conductive paint applied to the tape
to provide a shorting path to activate an Auto-
stop system.

TO BE CONTINUED
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MARKER

by F. G. Rayer, G30GR

' many ready made sets of popular type)
there is often some difficulty in locating the
amateur bands, or defining the edge of each band.
To overcome this, and avoid searching for stations
to use for calibration purposes, a crystal controlled
amateur band edge marker can be used. The
marker described here employs a single transistor,
and ‘can be built in a very short time. It runs from
a single 4-5V or similar battery.
The circuit is shown in Fig. 1. An OC44 was
. fitted, but other r.f.-type transistors with a cut-off
frequency of about 7Mc/s or higher should be
satisfactory. Any good quality transistor as used
for a self-oscillating mixer in a medium wave
receiver should be suitable.

There is no tuned circuit, but the r.f. choke must
be effective at the crystal frequency. Both IMc/s—
30Mc/s short wave and miniature transistor type
medium wave chokes were found satisfactory.

“TTTH home constructed receivers (and also

Assembl y

All the components are readily assembled on a
small paxolin panel, as in Fig. 2. The method of
construction is not likely to be important. A small
plastic box, or any other case to hand, will serve
to house the unit and battery.

) The small capacitator C is merely a turn or

. two of insulated wire round the collector circuit

b lead. Current drawn depends on the transistor and
crystal, and was about 2mA with the OC44. The
unit should not be switched on until the crystal is
inserted.

T
’, —3v,4'% or 6V
a7 3:5Mc/s RF. Choke
3 crystal
I : c " Receiver
Cc aerial
) terminal
P
e
10K £); oca4
Switch
+ve
2o

Fig, I: Circuit of the unit using an OC44,
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TRANSISTOR
BAND EDGE

Crystal and Harmonics

The crystal may be surplus or new, with {in. or
Lin. pin spacing. etc., the holder being chosen to
suit. A 3500kc/s crystal is ideal. This gives 3-3SMc/s
on its fundamental, and multiples of 3-5Mc/s on
harmonics. If the receiver is first adjusted to a.

Paxolin

Crystal holder 31/;' 2 2,/;’

on brackets
1Ok

47kQ

Switch

Insulated loop
forming capacitor C

Recelver <

3v,4'5V or 6V

Fig. 2: Component layout showing method of forming
capacitor, C.

lower frequency than 3-3Mc/s, and tuned pro-
gressively towards higher frequencies, the marker
signal will be heard as follows:—

Fundamental, 3-5Mc/s: Low Frequency end of
3-5--3-8Mc/s band.

2nd Harmonic, 7Mc/s: L.F. end of 7—
7'1Mc/s band.

3rd Harmonic, 10:5Mcfs: Ignore.

4th Harmonic, 14Mc/s: L.F. end of 14—
14:35Mc/s band.

5th Harmonic. 17°5Mc/s: Ignore.

6th Harmonie, 21Mc/s: L.F. end of 21—
21-45Mc/s band.

7th Harmonic, 24:5Mc;s: Ignore.

8th Harmonic, 28Mc/s: L.F. end of 28—

29-5Mc/s band.
—continued on page415
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F50 valves are obtainable at almost give-away

prices. frequently as little as 1s. 6d. each.

Constructors active in the immediate post-
war years need no introduction; at a time when
home construction of TV receivers reached its
zenith this valve formed the basis of many
commercially sponsored home constructor designs
and was also featured in numerous ingenious
* conversions ”’ of war surplus units to domestic
TV use,

Decline

The EF50 valve then cost about five times the
present prices, but when interest in home construc-
tion of TV receivers began to wane in the face of
ever-increasing circuit complexity, the popularity
of this valve faded rapidly, and it may well be that
constructors who are comparative newcomers to
the hobby will have little knowledge of the many
uses to which this versatile valve can be put.

Firstly, a few general remarks concerning the
EF50 valve. It is basically an r.f. pentode with
an all-glass nine-pin base, listed in valve manuals
as “ BY9G ". The unusual feature is that the outer
envelope of the bulb is made of aluminium and
this forms an extremely efficient r.f. screen. This
outer screen connects to a central metal locating
spigot which in turn makes contact with a central
lug on the valveholder.

There 15 also internal screening within the valve
brought out to pins 5 and 8. All these points are
normally connected to earth (chassis) of the
receiver. Fig. 1 shows the valve base connections.

This valve was one of the very first types to be
designed specifically for the much higher frequen-

Internal screening

famm |

6
yExternal%
screenmg

Fig. I: EF50 base connections.
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Fig. 2: EF50 as r.f. amplifier.
cies experienced in TV receivers, hence the

elaborate r.f. screening. There are two versions
of the valve obtainable on the surplus market: the
British-made valve in a plain aluminium envelope
and the American type with the envelope painted
bright red.

The latter is usually slightly higher in price and
is said to be of slightly greater efficiency and
dependability, but in the author’s experience there
is no discernible difference between their perform-
ance. !

There are also two types of valveholder obtain-
able, one made of low-loss ceramic material, the
other of conventional paxolin: this latter type is
more robust and -perfectly suitable for all the
applications described in this article.

Cleaning

As both the valves and valveholders now on
offer will have had a long period of storage the
contact pins and valveholder sockets will in many
cases have become tarnished and the valve pins
should be gently rubbed with emery paper unti}
bright metal is exposed. At the same time the -
glass seals through which the Yalve pins- protrude
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should be examined and if any show signs of being
cracked the valve should be discarded. The valve-
holder sockets can be cleaned by pressing a stout
needle through the holes several times to remove
dirt and dust.

The valveholders require a 14in. diameter hole
cut in the chassis to accommodate them, and if
any quantity of constructional work is contem-
plated it will be well worth while to purchase one
of the proprietary chassis cutters of the appropriate
size.

Clamping

A desirable refinement is that EF30 valves
should be held firmly in place with one of the two
types of clamp readily obtainable, One type
comprises a springy metal ring which is fastened
.on top of the chassis by the same bolts used to
secure the valveholder. When the valve is inserted
the retaining spring is pressed downwards to allow
free insertion of the valve, then on releasing the
spring it will be found to grip the outside rim of
the valve very firmly.

The second type comprises a threaded ring of
slightly larger diameter than the valve envelope
which can be screwed down on to a similarly

HT+250V
220K02 100pF
\ p. . Q= 01uF
1MO§ - =
EF5Q, <& AF stage
N p= OF
\ -1 output
100pF S vaive
SOOpFiE
o 470

|

Fig. 3; Grid detector (no reaction).

threaded base which is bolted to the chassis
surface. When placing valves into. or removing
them from. the valveholder a firm. straight pull (or
push) must be used: any attempt to * wriggle ” the
valve from side to side will almost certainly result
in cracking one or more of the glass seals around
the valve pins.

Power Supplies

The EF50 has a 6:3V 0-3A heater and is recom-
mended for use with an h.t. supply line of 200 to
230V: it has an extremely high *slope” (mutual
conductance) and thus gives very high gain when
used as an r.f. or a.f. amplifier. Primarily
designed for use as an r.f. amplifier it can none-
the-less be used in practically any stage in domestic
radio receivers.

_47kQ

HT+
200/250V

\4

Reaction
coupling

coil 100pF

RF tuning
coils

100pF

-EpF

Fig. 4: Grid detector with reaction.

R.F. Amplifier

The recommended component values for use as
a conventional r.f. amplifier are shown in Fig. 2.
The EF50 is not a variable-mu valve and any
attempt to vary gain by alteration of cathode bias
would tend to detune the control grid circuit. But
at broadcast band frequencies this does not appear
to be serious and a moderate variation of stage
gain can be obtained - by replacing - the 2700
cathode bias resistor with a 2k{) potentiometer. A
500 resister should be inserted between the valve
cathode and the “top” of the potentiometer to
ensure that at maximum volume setting the valve
is not entirely deprived of bias which would not
only lead to distortion but also seriously shorten '
the working life of the valve.

I.F. Amplifier

The valve can also be used as an i.f. amplfier
in superhet circuits, using the same component
values. but as it is easily overloaded if too strong
a signal is presented to the control grid care must
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be taken to see that not too much amplification
takes place in preceding stages. = e

Figs. 3 and 4 show typical circuit arrangements
and component values for using the valve as a
grid-leak detector with or without reaction. The
EFS50 works particularly well in this application,
giving both efficient detection with a worth-while
audio gain.

The efficient internal and external screening
helps to prevent the entry of mains-borne 50c¢/s
hum from heater wiring, etc., often the bugbear
of mains-opperated grid-leak detector circuits.

Anode Bend Detector

Fig. 5§ shows the valve in use as an anode bend
detector, which is probably the most popular type
of detector for use in simple t.r.f. circuits, its
merits being_simplicity and ability to handle a
larger input signal without distortion. It also
imposes a smaller load on the tuned circuit
connected to the control grid, making selectivity
better (unless, of course, a grid detector with
reaction is used, in which case the latter gives an
even greater degree of sharpness to the tuning).

Infinite Impedance Detector

Fig. 6 shows the circuit requirements for the
so-called infinite impedance detector, which is the
most distortion-free of all detector circuits,
capable of handling the strongest of signals, and is
thus greatly favoured in high-fidelity tuner units.
As this circuit gives no’ audio gain an .additional
stage is required, but with EF50s at 1s. 6d. each
who cares?

Audio Amplifier

Fig: 8 shows the EF50 as an audio amplifier,
either,as a triode or as a pentode. In the latter
case 4 very high degree of audio amplification is
obtainable and, as a result, microphony is some-
times a problem. Microphony means that
anything, including audio waves from the loud-
speaker, setting up vibration of the chassis on
which the valve is mounted produces unwanted
signals in the control grid circuit which are
amplified and result in an unpleasant *ringing”
sound emanating from the loudspeaker every time
the .receiver is disturbed. In very bad cases this
may build up into an uncontrollable howling
sound,

Careful 'layout and screening of the valve from

" direct’ impingement of sound waves from the loud-

speaker can do much to mitigate these symptoms
and the triode circuit will usually give ample signal
gain comparatively free from microphony.

“Phase Inverter

Fig. 7 shows recommended circuit values for the
use of an EF50 as the phase inverter valve to
precede the output stages in a push-pull amplifier.

-Fig. 9 shows the EF50 as an audio output valve,

a_function which it will discharge very satisfac-
torily where an output in the region of 1W is
ample. .
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Fig. 5 (above): Anode bend detector.

Fig. 6 (below): Infinite impedance detector.
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Fig. 7 (below): Phase inverter stage.
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25F.
25V

Fig. 9: Audio output stage.

L
1
(b)

Fig. 8: Triode connected (a) and pentode connected (b)
' a.f. amplifiers.

Tt is important that the h.t. line voltage should
not exceed 250V, indeed a value of 200V is
possibly preferable in the interests of valve life.
An output transformer of high impedance (say
7.000€)) should.be used to match the valve to a
nominal 30 loudspeaker, but as the anode current
is ‘quite small a miniature component will easily
be able to cope with these requirements.

Note. the inclusion of a grid stopper resistor.
which is particularly desirable when using a high-
slope r.f. pentode as an audio output valve. This
resistor must be mounted as close to the grid pin
of the valve as possible, leaving no more than %in.

of wire between the end of the resistor and the
valveholder tag.

It has been shown that the EF50 at its present-
day price is a real bargain for the enthusiastic
constructor. It is interesting to note that some 12
years ago the writer. then a comparative novice,
constructed a_“local station” radio receiver to
give good quality reception of the three main BBC
programmes (this was before the days of v.h.f.-
f.m.). utilising EF50 valves as r.f. amplifier, infinite
impedance detector, triode connected first audio
amplifier. A conventional 6V6 output stage and
full-wave power unit were incorporated.

It is still in daily use and after 12 years the
only repairs carried out have been replacement
of the output transformer and the main smoothing
electrolytics. It is hoped to describe this receiver
shortly in PRACTICAL WIRELESS.

TRANSISTOR BAND EDGE MARKER

—continued from page 411

By counting the marker signals from 3-5Mc/s,
this gives the low frequency band edge for 80, 40,
20, 15 and 10 metre bands, so tuning the receiver
slightly in a high frequency direction (gang capa-
citor opening) from these points will allow the
bands to be heard and covered.

If a ecrystal of different frequency is to hand. it
will still allow the amateur bands to be located.
if its harmonics fall in them. For example, a 3550
kc/s crystal, such as can be used with a transmitter
for working in the 3-5—3-8Mc/s band. would give
harmonics on 7-1Mc/s, 14-2Mc/s, 21:3Mc/s and
28-4Mc/s (ignoring unwanted 3rd, 5th and 7th
harmonics).

To find the bands. and for receiving purposes.
one marker point or band edge calibration is
normally sufficient. For full calibration, a 100ke/s
marker is really required.

Marker Signal

With the oscillator shown, all harmonics up to
28Mc/s were over §9, and thus easily found. The
signal is an unmodulated carrier. (That is, \ne
same as an ordinary broadcast station transmission'
during a silent interval, when pno programme
material is present.)

With a t.r.f. receiver, the fundamental and har-
monics can be tuned in if reaction is advanced so
that the detector is just on the oscillating point.

If the receiver is a superhet with beat frequency
oscillator. the b.f.o. needs to be switched on. If
there is no b.f.o, an insulated lead may be twisted
round the intermediate frequency anode and 2rid
connections, to provide enough capacity to cause
oscillation in the i.f. stage. The carrier will then
be audible when tuning through fundamental or
harmonics,

Should the receiver have a tuning indicator or
tuning meter. this will respond to the marker
signal. so that tuning points can be seen with
reasonable accuracy. 1t is then not essential to have
a b.f.o. in the receiver, or to introduce oscillation
in the if. stage.
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Frequency Conversion

ON the surplus market from
time to time there appear
receivers that can be bought
quite cheaply. The snag is, how-
ever, that they are crystal-
controlled usually at frequencies
outside the amateur bands and
are therefore of little use to the
hobbyist.

I feel sure that there must be
other amateurs besides myself
who would be interested in a
detailed article on how to con-
vert a crystal - controlled
receiver into a tunable one. A
sort . of general article that
would cover all receivers and not
one receiver in particular is what
is needed.

L. W, Turtill.
Ipswich,
Suffolk.

: Correspondents

I sHouLD like to correspond
with anyone who has made any
modifications to the P.W. Mono-
phonic Organ.

R. Walker.
20 Hatfield Crescent,
Blurton,
Stoke-on-Trent,
Staffordshire.

I wouLp like to correspond
with anyone who is interested in
electronics and foreign languages
(English, French, Greek and
Italian) | am 14 years of age.

Lawrence Thompson.
3 Nevill Road,
London, N.l6.

I wouLp like to tapespond
with a boy of my own age (14).
My tape-recorder is a Philips
4-track. It has a speed of 33
i.ps. 1 am also a keen SWL.
All tapes will be answered.

Colin Coker.
6 Lower Collins Road.
Totnes, Devon.

I wouLp like to correspond
with anybody of my own age
(12) in any country who is a
beginner in the field of radio and
electronics. All letters will be
promptly answered,

J. Thackeray.
Norwich House.
0 Worstead,
Nth. Walsham,
Norfolk.

NEWS AND.

NORTH WEST V.H.F. GROUP

The 1965 North West v.h.f./u.h.f. Convention and Dinner wili
be held at the Grosvenor Hotel, Deansgate, Manchester, on
Saturday, September 18th, 1965, from 13.30 onwards. The Dinner
will be'at §9.30.

The Convention Station, under G3UHF/A will be on 144Mc/s
from the hotel early morning onwards, and a /P station on
high ground to the south will look for distant mobiles.

Tickets for the Convention and Dinner are 25s., and requests
for tickets and accommodation should be sent to Mr. Tom
Davison, G3AGS, 18 Boardman Road, Higher Crumpsall,
Manchester 8 (Cheetham Hill 2762).

All other information concerning the Convention can be
obtained from Geoff Barnes, G3AOS, 5 Prospect’ Drive, Hale
Barns, Cheshire (Ringway 2415).

3-WAVEBAND TRANSISTOR PORTABLE

Standard Radios of Japan offer a new and powerful portable radio
(H504L) with eight transistors and two loudspeakers covering long,
medium and short wavebands at a price of 14 gns.

This radio has been designed to combine good tone, power and
range, and still remain reasonably priced, by incorporating the latest
technical advances in design, e.g. transformerless output and drive
stages.

Only three U2 batteries are required to power the H504L, which
weighs 31b. and measures 9§ x 5 x 2in.

The U.K. distributors to the trade are Denham and Morley Limited,
Denmore House, 173/175 Cleveland Street, London, W.1,

AMERICANS CHOOSE BRITISH ELECTRONIC EQUIPMENT

“Autospec” error correcting equipment manufactured by the
Marconi Company, has been incorporated in an American-built radio
communications network now operating in South Korea. The photo-
graph above shows some of the aerials used for the link.

“Autospec” has been used to improve the quality of the teleprinter
channels of the circuit, by reducing the teletype error rate. The equip-
ment is fully transistorized, completely automatic in operation and does
not require the actention of an operator.
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NEW PORTABLE FROM BANG AND OLUFSEN

Bang and Olufsen (Denmark) an-
nounce the Beolit 600 portable
radio. It has four wavebands in-
cluding f.m., an “‘extra long’" long
waveband with a special radio-
beacon range which is of particular
interest to boat owners. There is
also a marine band covering all
coastal radio stations. Separate
bass and treble are incorporated
and there is provision for connect-
ing a car aerial, tape recorder and
extension speaker.

The Beolit 600 retails at £27 6s.
and is available from all B. & O.
appointed dealers.

MICROWAVE LINKS FOR CIVIL AIRWAYS RADAR

The Ministry of Aviation has recently ordered the final link in a chain of
microwave radio paths that will connect all Ministry radar sites in the
UK civil airways system to the country’s two main air traffic control
centres at London and Manchester.

This latest link (between Clee Hill and Manchester) will bring the total
length of the chain to 384 miles. The ten terminal stations and ten
unattended repeater stations of the chain have been designed, built and
installed by the Marconi Company.

When completed, the system will allow the air traffic controllers at
London and Manchester to see radar pictures of the air traffic situation
in parts of the country which are out of their direct radar range.
Ultimately these controllers—who are responsible for the whole of the
civil air traffic flying over the British Isles—will have information from
each radar available at the turn of a switch.

EDDYSTONE TO OPERATE AS MARCONI SUBSIDIARY

Stratton and Company Ltd., manufacturers of the well-known
Eddystone range of professional radio communication receivers and
accessories since 1923. has now been officially renamed Eddystone
Radio Limited. This follows the announcement last March that the
Stratton radio interests had been acquired from Laughton and Sons
Ltd., by English Electric, and that the company would be operated as a
subsidiary of the Marconi Company.

Eddystone Radio produce a range of radio receivers which covers the
frequency scale from 10kc/s to 1000Mfcs, which have been sold in
practically every country in the world.

“PROJECTED STEREO'" FROM H.M.V.

A new stereo record producer—the H.M.V “Stereomaster’’ priced
59 gns—is announced by British Radio Corporation Ltd.

The "Stereomaster” gives ‘‘projected stereo’’ without the use of
separate speakers by ‘‘firing”” two speakers sideways and two forwards,
all four incorporated in the cabinet. With the player angled across the
corner of a room sound waves are projected towards the walls and
deflected back to the listener.

The audio output is 14W and the circuit incorporates 20 transistors
and the deck uses a Garrard 3000 low-mass pick-up with ceramic
cartridge and diamond stylus.
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BECAUSE OF THE LARGE NUMBER
OF OUTSTANDING “SELL OR
LOAN”" REQUESTS NOW HELD BY
US, WE REGRET THAT FOR THE
NEXT FEW MONTHS WE WILL
NOT BE ABLE TO ACCEPT ANY
LETTERS FOR THIS COLUMN.

Sir, | would be grateful if any
reader could sell or loan me . . .

... the circuit or any other information
on the Monitor type 6l oscilloscope unit.—
A. Anglicas, 49 Latrigg Crescent, Langley,
Middleton, Nr. Manchester.

...any information on building a tape
echo chamber.—}. Roden, 30 Rosemary Lane,
Norton Estate, Stourbridge, VWVorcester-

shire.

..any wformation on receiver No.
RI139 and cransmitter/receiver, No.
TR9H.—P. Barker, 26 Woodlands, Tod-
morden, Lancashire.

...the original official Government
handbook for the 19 set i1k. 3 and/or the
arcuit diagram of the SCR522 Transmitter/
[eceiver.—P. F. Schofield, 42 Rollason Road,
Radford, Coventry, Warwickshire.

...any information (circuit or manual)
on wireless set 88 type 3A.—l). Hirst,
Ashville College, Harrogate, Yorkshire,

... information on the suitable batteries
for a Zenith Trans-Oceanic portable model
8G005.—D. Strange. 52 Grosvenor Street,
Cheltenham, Gloucestershire.

...the service manual or any other
information on the B28 receiver.—James
Whitaker. Baker House. Allhallows School,
Rousdon, Lyme Regis, Dorset.

... the circuit diagram of a 30—60W
transistor amplifier suitable for guitar,
incorporating independent bass and treble
controls.—M. Callaghan, 19 Burgess Street,

Cooper's Wharf, Port Elizabeth, Cape
Province, South Africa.
.. information on wire recorder

Agafon type 399155—3 and/or information
on direct disc cutting instrument Emidicta
model 2400E and/or Antenna tuner BC-
939.A.—Mohamed }. Daya, P.O. Box 1187
Dar-es-Salaam, Tanzania.

.. .circuit diagrams of Standard radio
Tx A.P.59517 Trans 5AH. Also mod unit
and a.t.u. of above transmitter. Also details
of the 1392 v.h.f. Rx.—J. }. Phillips, 3 Queens
Road, Westbury, Wiitshire.

... circuit diagrams for R1466 receiver
and Al413 amplifier.—D. MclLeod,
Woallsend, Northumberland.

...the crcuit dragram or any infor-
mation on ex-Admiralty transmitter A.P.
T8980.—). A. Finch, 57 Lower Drayton
Road, Drayton, Portsmouth, Hants.

... the circuit and any mformation on
the type 62 indicator unit ref. 10Q/13000.—
Anthony Smyth, "Cherry Vaie", Baliykeel,
Lurgan, Co. Armagh.

...any information on the SCR522.—
M. F. Overbury, 9 Jerome Drive, St. Albans,
Herts.

...service manual or information con-
cerning Westminster radiogram 373 F.M.
(made in 1959).—F. Horne, 204 Market
Street, Eastleigh, Hanus.

... circuit or plug connections for the,

Canadian 58 Mk. | Rx/Tx.—D. R. Griffiths
31 Moon Street, Widnes, Lancashire.

... the handbook and valve placement
diagram with power connections for the
19 set.—D. Woodhall, 67 Belvere Avenue,
Blackpool, Lancashire.

. .. dexails of the value of the two types
of variable capacitors used in the Bendix
TAI2B transmitter.—F. G. Sadler, 63
Newbury Avenue, Enfield Middlesex.

...circuit diagram and calibration
details of a Mullard R/C bridge GM4140/i
(ex-WD).—A. G. Thorburn, 27 Banklands
Workington.
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HE lists of parts for constructional articles are those
found satisfactory in the prototypes. Queries which the
Editor receives show that many beginners regard these lists

as strictly binding down to the last detail.

Substitutes
by.M. L. Michaelis, M.A.

It is the aim of these articles to help beginners make on-
the-spot substitute decisions when their dealers do not have
specific components on stock. The information should also
help when replacing obsolete components and making use of
junkbox parts.

PART TWO

SMOOTHING ELECTROLYTICS

Readers often ask the meaning of “ high ripple
rating ” or * high surge rating " when specified for
an electrolytic capacitor.

Electrolytic capacitors are nowadays available
either as tubular components of surprisingly small
physical size or as large chassis mounting * cans ”
with the same voltage rating and capacitance
values as the much smaller items. Many large
can-type electrolytics are obsolescent but this is
not the full story.

All electrolytics manifest a leakage current
which may be depicted as a virtual high-value
resistor in parallel with the ideal capacitor of
infinite insulation. This leakage resistor does not
obey Ohm’s Law but decreases approximately
logarithmically with increasing applied voltage up
to the normal rated working voltage of the electro-
lytic capacitor. Above the working voltage the
leakage resistance decreases -much more rapidly,
so that the leakage current commences to rise
disproportionately.

Thus an electrolytic capacitor does not behave
like a paper capacitor, which maintains excellent
insulation up to a certain breakdown voltage
above which it flashes over and breaks down. An
electrolytic capacitor leaks to an increasing extent
the higher the applied voltage until a point is
reached at which this leakage is considered to be
intolerable.

There are two aspects External
in which this leakage ve
may become intoler- Ancde {oil
able. It may represent contact series
an _excessive loss of resistance
available h.t. current,
but this is hardly ever  ideal negpc"g:;?iem.
the decisive factor. In pBoansedl = <50 vpR
most cases the leakage Leakage
is considered intoler- resistance
able when it has
' reached a magnitude
sufficient to cause
excessive heating and Electrolyte

o . e es
electrolytic dissociation resistance

of the capacitor. Such

limitations are obvi- VDR=Voitage —
ously more critical in denendent
the «case of small Externa

tubular clectrolytics V€

than in the case of Fig. 5: Practical equiva-

lent circuit for an elec-

large can types.
trolytic capacitor.

A second group of

L
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interrelated eftects within electrolytic capacitors
concerns their series resistance. This is made up
of two components, the electrolyte resistance and
the contact resistance of the positive lead to the
edges of the rolled-up foil anode. These resistances
are in series with the virtual parallel combination
of the ideal capacitance and the leakage
resistance.

They consequently carry the leakage current as
well as the charging current, both of which
contribute to the heat dissipation within the
component. Fig. 5 shows the equivalent circuit
of an electrolytic capacitor.

SURGE LIMITATIONS

It is easy to see that the electrolytic and anode
contact series resistances of small tubular electro-
lytics will both be much greater than in the case
of a large can component of the same capacitance.
Fig. 6 shows a rectifier and smoothing circuit with
decoupling branches for h.t. feeds to different
stages.

Since the reservoir capacitor Cl maintains a
large fraction of the output voltage throughout all
a.c. input cycles the rectifier D! conducts only
around the positive peaks of the a.c. waveform.
The steady d.c. current drawn off from the
smoothing capacitor C2 is thus delivered as a
sequence of brief pulses of high amplitude from
the rectifier D1 into the reservoir capacitor Cl,
which has to withstand large repetitive current
surges indefinitely.

These current surges flow through the series
resistance and develop a disproportionately large
amount of heat because the heat dissipation in any
component is proportional to the square (mean
square) of the current flowing through it.
Conditions are much more steady at the smoothing
capacitor C2, which does not have to take up
heavy surges of current.

In general a small tubular electrolytic is likely
to be quite satisfactory for C2 and even more <o
for C3 to C5. A small tubular electrolytic at C1
may give trouble when the a.c. input voltage is
high, the rectifier is of low impedance and the d.c.
output current drain is high. even if the capacitance
and voltage ratings seem adequate.

If D1 is a modern silicon diode which has
negligible internal resistance the surge impulses
into C1 will be very brief and will take on very
large amplitudes. This will sooner or later
damage a small tubular electrolytic if the hut.
output current drain is large (100mA or more).
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CHOOSE THE RIGHT COURSE FROM:

RADIO AND TELEVISION ENGINEERING
INDUSTRIAL. TELEVISION, RADIO Aung
TELEVISION SERVICING, ELECTRONICS,
COMPUTERS AND PROGRAMMING
ELECTRQGNIC TECHNICIANS, SERVOMECH-
ANISMS, TELEMETRY, OLOUR TV,
INSTRUMENTATION, AND PRINCIPLES OF
AUTOMATION.

ALSO EXAMINATION COURSES FOR:

inst. of Electronic and Radio Engineers

C. & G. Telecommunication Techns’ Cert.
C. & G. Supplementary Studies

R.T.E.B. Radio/TV Servicing Cert.

P.M.G. Certificares. Radio Amateurs’ Exam.

LEARN AS YOU BUILD

Practical Fadio Courses: Gain a sound knowledge of
Radio as vou build YOUR OWN 5-valve superhet
Receiver and Transistor. Portable Signal Generator
and High Quality Multitester. At the end of the course
you have 1nvaluable pracrical equipment and a fund of
personal knowledge and skill. ICS Pracucal Radio

Courses open a new world to the keen amateur.

PRACTICAL WIRELESS
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RADIO
TELEVISION

ELECTRONIC
ENGINEERING

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

THERE IS AN Ics COURSE FOR YOU

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

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

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

capabilities.
FILL IN AND POST THIS COUPON
TODAY
You will receive the FREE ICS Prospectus listing the
examinations and ICS technical courses in radio, television
and electronics. PLUS details of over 150 specialised
ELECTRONIC ENGINEERING subjects.
g (o e e - - - - - S S e S S S D S e e e
RADIO AND ISION
ENGINEERING | " l
T EATTT | PLEASE SEND FREE BOOK ON........ ]
|
i NAME _ e . e |
| AooRess ... — 1
| 1
[ B i
: OCCUPATION ... e AGE - :
i INTERNATIONAL CORRESPONDENCE SCHOOLS i
Dept. 170, INTERTEX HOUSE, PARKGATE RD, London SWII I
9.65
h-—————-———-———--——-—-‘
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DE-LUXE RECORD PLAYER

Tncorporating 4 8p. Garrard Aato-

SHm unit and Mullard latest 3 K'T
watt pristed cirouit amplifier (ECL 86 and
EZ 80), vol., bast ind trable controls, with

4 x B8in. 10,000 liue speaker.

Contemporary atyled 2-tone cabinet. cbareoai.
grey and off-white with matching

blue relief. Sizg 17} x 16 3 Bin.
reproduction. it and
construetion detalls SIG (free with
oMPLETE . £13.19.6
escutcheon, 7/8 extra. Ready
wired 30/- extra. Four contemporary

A pstylish unit eapahle of quality
).

Iluminated perspes control pane!
mounting lega (s'ur 18tn.) 18/8 per wet.

L.P. RECORDING TAPE —
BARGAIN OFFER!

By leading British Manufacturers
Professional Grade DOUBLE SIDED
{each side coated) 82 in- reels only.
Special Price Offer
1450 feot @ reei 20 / = post free.

Ideal for the experimenter who wants to recotd botb sides, and a good
.P. Tape for the euthusiast who wishes to record single side only.

LATEST BSR TWIN TRACK TAPE DECK TYPE TD2

Brand new and guaranteed.

€7.10.0 Carriage 5/,

BSR TWIN TRACK RECORD/ anodised metai 3 x {in. diamond GOIIDEHSEH—NInr lxcn‘ All values. N duced
= h, 4/6 sq. ft., multiplés of 6in. cut. each. Ditto | New Redu
ELAYBACKRTAP:JAMPEIFIER m?x néel. . xhalnf e«ﬁe’mn ‘lixca'r'a Ce?dmluo]pd n:‘xbl;zds’i‘;)v ;; cc0 ;-tfls 201 Boxed VALVES B-;L;i-el:’
Wired and Tested with valves EF86, Ditto, Aner mesh, 4/6 sq. ft. Multiples - a v, 5
ECLE2. E280 and o o odiny LU0, only, max. size 6. ¥ 2t 2916, 1= 25 Hunts, 1/8. 5 T.C.C.. 1/9. ete |IT4 36 EY8E 9/
indicator EM84. Complete with front Plas Carr. RESISTORS—Modern ratings tull nnxe 1R3. 185 /- BZ81 7~
panel and knobs. chassis slxe 12in. ¢ 10 okms fa 10 megobms. 20°% i-{w. 384, 3V4  T/- | G282 9/6
3iin. 25.10.8. Carriage 3 TYGAN FBE’I‘ (contemo pat) 12 1 ea. ditto Iw. 84, ea., 2w. 9d. ea.. 10% j- ;w ECCRl PCCSs g/~
, 1%in., 8/-; 3/-; 12 x 24in.. 4d. ea., 5% Hi.stab. j-}w. 8d ea. (below EL‘(:‘]‘.’} 7- | PUFS0 $/-
CLOSE TOL, SINICM—M" 5pP-  4f.; 18 x 18|n 4/e~ ete. 100 ohme and over 1 meg. 9d. ea.). 1%, Hi- [ ECC83 PCLS3 10/
‘:gop!:Mpr; olm-?uopr-l:soo;!} 11¢  BONDACOUST Speaker  Cabinet VOLULE corimorsy ol ohme. 2",.”” EH“,SQ 10 | bores We
8$78p¥F-5,000pF, 1/6, ! Acoustic Wadding, superior grade, lin, gipn. spmmfg"s“ MOR(?::[ITE C%U?)G"i‘;f ECLS(; 10/8 | PL38 10/6
RESISTORS—Foll Range 10 ohms thick, 18in. wide, any length cut, 2/3 TYPE. 1§in. dia. Guar. 1 year. LOG EF:SO 716 PL8'1‘ 9/8
10 megohms 20% j and W, 3d,- Pe' ft 8/~ per yd. or LIN. ratios, less Sw. 8/-. D.P. Sw. 4/ |E¥86 3/6 | PL83 8-
ditto 102, “_“! . 84 (Midget KNOBS—Modern Continental types: g;msste;?a icas Bw. 8/6. Bome values with ggg: %g;: g¥gg 12/6
ype modern rating) 1W, 84. W, 8. Brown or Ivory with Gold Ring, lin, hd T - | vas 018
HiStab 5% 4-4W 100 obms 1 dia, 9d, each; 13, 1/~ cach: o ENAMELLED COPPER WIRE—ilb. recs. |ELSI i- | um 1016
14g-20g, 8/-; 22g-29g. 3/8; 30g-34g, 4/3; {EYSI 9/- | UL84 9/
;hue(oh h u, 'cher vnluze; hvd or Ivory with Gold Centre, lin. dia., 363-555' e "5%:-40? Sie ele . :
4 Renisto: ohms he 3 3 . : 3 b 3
to 131( W, llallow llsnlﬁw 8-, },%dLEec";*?b.\[urv'A}ngté LARGE 8end for detailed bargain lists. 3d. stamp.
T/V Pots. W/W 25 ohms- We manufacture al) types Radio Mains,

¥OK, 3/-. S50E-2 Meg. (Carbon) 3/,
SPEAXKER FRE

T—Expanded gilt 8/~ ilb.

TINNED COPPER WIRE—14-32g.,

JTV Meronry. 10 gns.
JTVE £13.19.8. 4 valves, 28/8.

NEW JASON F.M. HANDBOOK

lAlOl TX TUNER ONITS
D pproved kits ilabi

FMTL, 5 gns. 4 vaives, 20/-.
PHT2, £7.100 5 valves, 128

3 valves, 28/6°

Prompt Alignment Services 7/6 pius 2/8.

2/8

Transf. Chokes, Quality O/P Trans., etc.
Enguirlés invited for Specials, Prototypes for
amali productior runs. Quotation by return.

RADIO COMPONENT SPECIALISTS
‘0 Brigstock Road, Thornton l!uth, Snmv

HO 2188, Roun'D‘m-GPm..l Wed.
J‘m C.W.0. 0r C.0.D. Posi l-ad P-rldng
:;;bm ’ 16. 84, 1 b 1/3, 3 1. 3/3, 5 16. 219,

—
Mon.~Sat. 9 a.m
ALVE L ER i
[ ] [ ] [ ] . Wednesday | p.m.
Open Daily to Callers
2lla STREATHAM ROAD, MITCHAM, SURREY Tel. MITcham 6202 and 6771
0A2 8/-| 8BR7 10/8 | 6L} 9/8| 10LD11 10/-) 30C15  9/8; ATP4 1/9 | EBSL 3/- EF92 2/8| N78 15/-| P¥82 6/6 |[UCLS3 8/9
0C3 8/- GBBB 76 | 616G 7/-| 10P18  12/8( 30C17 12/.] ATPS 7/-| EBC33 6/- EF98 10/-| N108 15/-| PY83 6/~ | UF4l 7H-
1A7 k(] 15/- | 6L18 78] 19AHS 10/8| 30F5 9/~ ATP7 4/8 | EBC41 6/8 EF183 6/8! NGTL 10/-| PY800 8/0 |UF89 68/-
1D5 (I GBWG 8/68 | 6Q7G 5/6| 12AT8 4/6| 30FL1 10/6| AU?2 30/- | EBCO0 38/8| EFI84 6/8| NGT? 25/-| PYS0l 8/31UL41 6/
185 7/616BW7 8/6 | 6Q7TGT /- 12AT7 3/3; 30L15 18/ AU3 8/-{ EBF80 §/-| EL32 8/-| 074 4/-| R2 4/-{UL8S4 /8
1LD3 8/-|8C4 1/9 | 68A7 7/-1 12AU6  5/9 30L17 18/6| AZ1 ?/6 | EBFR3 7/3| EL33 17/8| PC88  10/-| R19 b/} M80 -
INBGT 8/« 6C3G 4/- | 68C7 6/81 12AU7 B5/-| 30P12 10/~| AZ31 12/8 | EBFSY 5/0 EL34 8/8| PL8R 8/3| RG5/500 TUé 10/6
IRS §/- 1 6C6 3/9 | 6BRGT 4/-| 12AX7 4/6| 30P19 14/-] CBL1 12/6 | EBL1 17/8 EL41 713! PC9o7 - 48/- |UCT7 10/6
184 5/- | 6C3G 8/ | 68R7 2/6| I12RAS  8/-| 30PLI 11/-) OK502 S5/ | EBL2] 10/6 EL42 716 POC84  5/8] 8130 10/- (U9 8/~
185 8/3 | 6CD6G £2/6 | 68J7 5(-| 12BE6  4/9| J0PL13 12/6{ CL33 12/6 | EOC40 7/- ELS84 4/8| PCC89  8/8| 8P4 18/- | UY91 28
174 2/8 | 6CH6 8/- { 68K7GT 4/9; 12BH7 5/9} 30PL14 12/6; CY31 10/- | ECC81 3/3 EL9% 8/-| PCC188 10/-| 8P4l 1/6 | U Y41 4/6
3A4 3/6 ‘W4 14/- | 68L7GT 4/9| 12C8GT ?/8| 85A5 17/-{ DAC32 ?/8| ECCS2 §f- EL95 6/-| PCF80 8/8| 8P61 1/- [UY85 4/9
3Q4 ¢8/6 | 6Ds 2/8 | 68N7GT 4/-| 12E1  18/8| 35Lé 5/9] DAF91 3/8 | ECC83 4/8 EM34 9/-! PCF82 @/-| 8U25 28/6 { VCRO7 2718
3Q5 6/8 | 6ES &/9 | 68Q7 8/-| 12J5GT 2/3 35W4 4/8) DAF96 8/-| ECC84 5/8; EMB0 8/-| PCFS4 8/-{ T4l 9/- | VCR517B
384 4/9 | 6F1 9/- | 6U4GT 10/-| 12J7GT /3| 3 10/-1 DCCY0  7/-| ECC85 5/8| EMSL 7/-| PCF86 8/6| TDDY4 7/ 30/~
3vd 8/- | 8FEG 5/ | 6USG 7/6{ 12K7GT 8/- 3524(}1‘ 8[9 DF33 8/- | ECCS8! 8/ MS4 8/-| PCF801 9/8| TH4L 20/- | VCR517C
5R4G 8/- | 6F6G 4/- 1 GVEM 12K8GT 8/-| 3 5/6| DF70 7/- | ECF80 6/6| ESU150 25/-| PCF802 9/9( Ul0 - 30/-
5U4G 4/- | 6F3G 5/8 | 6VEG 12Q7G’I‘ 3/-] 8 3/-| DF91 2/6 | ECF82 6/-| EY5L /6| PCFH05 10/68( U14 7/« | VMP4G 12/6
5V4G 8]~ | 6F11 8/ | 8V6GT 12847 8/6 4022AE lﬁl- DF92 2/8 | ECH?1 18/-| EY86 8/3| PCF806 12/.1 Ul9 2718 | VR105/306/-
5Y3GT 6/8]6F13 &/ | 8X4 DF96 6/ | ECH35 138/.| EZ35 4/9| PCF808 12/8| U25 10/- VR1501305/~
BZAGT 8/-|6F14 18/8 | 6X5G DOBﬁ 6/6 DH77 3/6 | ECH42 §/.| EZ40 8§/6] PCL82 8/6| U26 10/- [VT25  12/6
8/30L2 10/- | 6F28 9/6 | 6X5GT 50C3 8/3) DK32 719 | ECH81 5/8} EZ41 8/ PCL83 8/~ U191l 11/.|VT31 80/~
6A7 18/- | 6G6 2/8 | 7B8 50CD6G24/81 DKS1 5/- | ECHB3 8/8{ EZ80 6/6| PCL84 7/-| U251 11/8 (VU111 6/
8A8G 8/6 | 6H6 , 1/8 | 7B7 50L6GT 6/-| DK92 7/9 | ECLS0 6/-| EZ&1 3/8| PCL86 7/3{ USOL 18/« | VU120 10/-
GAC7 2/6 | 6I5M B/8 | 7Cs 75 5/-] DK96  6/8 | ECL82 6/6| GZ30 8/8] PCL38 8/9| U403 8/5 VU508 20/-
BAKS 4/6 | 635G 2/8 | 706 78 4/6] DL70 e | ECL83  8/-| GZ32 9/-| PENA4 20/- U801 18/8 {W81M 5/~
6ALS 23/~ | 6I5GT 4/3 | 7D5 80 5/- DL92 4/9 | EC1.86 8/8| GZ34 9/9! PENB4 20/-| UABC80 5/6 | X78 26/6
BAMS 2/8 | 6J6 3J- | TH7 85A2 8/6| DL93 3/6 | EFO 20/-| KT36 22/8| PEN45 6/-| UAF42 7/-(X79 25/
6AM6 3/8|8JT™ 8/8 | TR7 130B2 11/8| DL94* 8/- | EF36 8/-] KT61 17/8 PEN46 2/9 LBLH 6/8 XH15 5/
6AQb 8/= [ 6J7G 443 | 787 15004 12/8| DL95 6/6 | EF37A 9/8|{ KT66 12/-| PL36 8/8| UBCS1L  7/-1XPla 118
6AS7 22/6 (6J7QT  7/- | 7Y4 801 5/-| DL96  68/-{ EF39  5/-{ KTS1 10/-| PL8L 7/-| UBF80 5/9 | X8(i1-5 10/~
6AT6 8/8 | 6K6GT 5/- | 9BWS 807 719| DM70 /e | BF41 8/6) KT83 20/-| PL82 5/« UBFBQ 6/3 | Y63 78
6AUG 8f- [ 6K7M 5}- 10Ci 837 8/8{ DY88 {= | EFa0 2/-| KTW61 4/3; PL33 8/- 4 8/6[3EG1 40/~
8B8&G 2/« [ 6KT 1/8 | 10C2 866 10/-] DY8 ?/9 | EF50 4/8| KTZ41 5/«| PLK4 6/3 Ucuus 8/6 |3FP7  39/-
6BAG 4/9 | 6KTGT 4/6 | 10F1 954 4/-| EBACC 14/. | R¥85 4/8| M1L4 19/-{ PL300 14/8{ UCKF80 876 {s5CP1L 2?/8
6BES 4/9 | 6K8M  8/6 | 107D 1625 5/« EASO 2{- | EF8s 6/8| ML6 8/« PX4 8/8; UCH 7= |CU1526 40/
6BHE 7+ | 6KSG 8/- | 10LD11 10/ 25%8 8/8; 5763 10/8| EABCS0 5/8 | EF89 4/-, M8P4  12/8({ PY33 8/6| UCHS1 c//a ACRI3
32.{!’6“ 7;: gkgg}'f 2%[[3 10F13 9/t 28D7 5/~ 7193 1/8| EA¥42 7/8 | EF91 3/6| MUI14 4/-‘ PYSI 5/8f uCLse M9 £3.0.0
i k. -
‘ ETS OF VALV ks
SPECIAL 24 HOUR SERVICE Special 24 Hour DAESL DF9L DKL DLS2. DLO§ .." .. Setof 4, 19/-
ot of 4, 25/-
OBSOLETE TYPES A SPECIALITY Express Mail BRAND SEW TR ANSISTORS
QUOTATIONS FOR ANY VALVE NOT LISTED o\ "¢ - 5. I o & P
Postage 6d. per Valve. C.W.0. No C.OD. rder Service ocke sr S&imipr 1578 oc82D 6/
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for C1 it is advisable to- use the
resistor-input  smoothing circuit

HT of Fig. 7 if the h.t. current drain
outputs t0 oy ceeds about SOmA. Generally

Mains

c?l' ch' CT

Vsatgge]: R1 can be 100V/I ohms where V
is the d.c. h.t. output voltage and
| is the h.t. current drain in mA.,
A small tubular electrolytic may
then be used at Cl for h.t.
current drains  between  50-
100mA.

%/4 This applies to silicon recti-

fiers. With small seleniunm or

other metal rectifiers Rl may
7 /VOltagew generally be halved or even
' i EEReES © omitted at the lower current
{ i ! drains. The capacitance of C2
T 0 / | should be doubled if necessary to
i ) I I waveforms  restore adequate smoothing.
! | ! ! QUW{Q,L‘B In miniature equipment with
- { : el &fﬁ@c. rms. a.c. ’i_nput voltages not
— : - through D1 | Y exceeding 250V (regardless of
N I /Dgs'”@n%d rectificr type) and total h.t.
| I peaks of AC output current drains not exceed-
A " ! input ing about S0mA it is generally
o ) i CERGHE satisfactory to use small tubular .
t I : | electrolytics in all positions.
R | i ! SMOOTHING CHOKES AND
! ' ! RESISTORS
: : PR Al The smoothing action of a
1 ] . resistor (R1 in Fig. 8a) and a
I f \ _ choke of the same net impedance
| 1 (L1 in Fig. 8b) is, contrary to
! common belief, quite identical.
! The only difference is the greater
Fig. 6: Surge currents in rectifiers and electrolytics (see text). " ac. voltage drop across the
resistor and the consequent

In this case C1 gradually goes open-circuit, hum
increases and the h.t. voltage drops. This is
because the excessive heating on the surge pulses
gradually disrupts the positive anode foil connec-
tion and dries out the electrolyte.

If a selenium or a valve rectifier is used the peak
current on each pulse is less, since these rectifier
types offer a somewhat higher impedance. In the
case of a valve rectifier it is also necessary to
observe the maximum capacitance permitted for
C1 as stated by the valve manufacturer.

Smaller values of capacitance may certainly be
substituted for C1 if reduced smoothing is
tolerable, but larger values can damage the valve
rectifier due to excessive surge currents through it.
This factor is of lesser importance for selenium
rectifiers and normally quite unimportant for
silicon rectifiers, which can withstand repetitive
surge pulses of many amperes indefinitely.

PRACTICAL SOLUTIONS

With all semiconductor rectifiers (especially
silicon) the principal consideration is the reliability
of the reservoir capacitor Cl1 (Fig. 6) in the face
of the surge current demands. calling for an
electrolytic of high surge or ripple rating. If a
substantial can-type electrolytic is used. with
adequate voltage rating. preferably equal to the
peak a.c. input voltage to the rectifier (e.g. 350-
380V for r.m.s. transformer voltages up to 250V),
the surge rating condition is always satisfied.

If a physically smaller component is essential

Wwww americanradiohistorv com

greater dissipation of heat and loss of available h.t.
voltage, which can become intolerable at high -
current drains.

The d.c. resistance of a smoothing choke is only
a small fraction of its ripple impedance, so that
the voltage drop and heat dissipation are less. 1f
it is desired to use a choke in place of a specified
smoothing resistor its d.c. resistance must be deter-
determined and the smoothing resistor reduced by
that amount instead of being discarded entirely
unless an increase of h.t. output voltage is
tolerable (Fig. 8c). ]

If it is desired to substitute a resistor for a

+

HT
T £2 T output
_ _ )

Mains

Mains

Fig. 7: Resistor-input (R} smoothing circuits.

1=
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apecified smoothing choke 1t must have the same
value- as the d.c. resistance of the choke and C2
(Fig. 8b) will need to have n times the specified
capacitance where n is the ratio of impedance to
d.c. resistance of the choke, The impedance of a
choke may be taken as being 300L for 50c/s half-
wave rectifier circuits and 600L for full-wave and
bridge rectifier circuits, these figures being in ohms
when L is the choke inductance in henries.

Where this involves unmanageably large values
for C2 the smoothing resistor may be increased in
value if the resulting loss of h.t. output voltage at
normal loading is tolerable.

C1= 1 @

N

00 iy
LR R residual
(R1=R regigual tR)

WIRELESS September, 1965

feed an entire amplifier. In Fig. 9b the choke has
been discarded and the output stage V1 draws its
anode current directly from the reservoir capacitor
Cl. This is permissible since there is no gain
subsequent to the output valve anode and therefore
hum remains negligible. The total current drain
of the output stage screen grid and all other stages
is much less. so that a smoothing resistor R1 of
much greater value than the resistance of the
smoothing choke L1 has been substituted without
loss of h.t. voltage.
This type of substitution is generally permissible
either way—unless extreme high-fidelity conditions
are involved where it may be
assumed that the design leads to
+ minimum background hum.

SMOOTHING CHOKE
RATINGS

[t is dlways permissible to
substitute a smoothing choke of

C1

19

(c)

higher inductance than specified
but having the same or very
nearly the same resistance. Tt is
i always permissible to connect
two identical smoothing chokes
in parallel. doubling total current
rating and halving the inductance
and d.c. resistance.

Two identical or dissimilar
smoothing chokes connected in

g

HT. feed to
preamplifier
stages

series will give a current rating
equal to that of the individual
choke of lowest current rating.
The d.c. resistance and total

(Commonly 4.7kQ)
AV

HT. d to
preamplitier
stages

c2

Fig. 9 (a and b): Replacing a smoothing choke LI with a larger smoothing resistor R} in a conventional audio
amplifier circuit.

Alternatively a two-stage smoothing circuit
(Fig. 8d) may be used. The value of C1 should
not be above that specified but the values of C2
and C3 increased experimentally until the desired
degree of smoothing is obtained. R1 and R2 are
each one half of the resistance of the rejected
choke if the same output voltage is to be main-
tained. )

If sufficient smoothing is unobtainable with
manageable values for C2 and C3, Ri1 and R2 wil]
nced a lesser degree of increase than formerly so
that the loss of h.t. voltage resulting is not so great.

In Fig. 9a a choke smoothing circuit is used to

inductance are the sum of the individual
values.

It is always permissible to use a smoothing
choke having the specified resistance and

inductance values but a higher or much higher
current rating than specified. Indeed the d.c.
resistance is often of so little importance that it
may be disregarded. Any other choke is then a
satisfactory substitute as long as it has approxi-
mately the specified inductance, will carry at least
the working current involved and does not have
an excessive d.c. resistance. Tolerance limits are
certainly £20% of specified ratings and may even

Wwww americanradiohistorv com
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FOR PEAK PERFORMANCE AT LOW GOST—*

e CODAR &

Advanced design and eraftsmanship plus an unequalled reputation proved
by the many hindreds of testimonials received from COD AR users is your
giarantee of complete satisfaction.  Only the best is good enough for
CODA R—Mulliard. Brismar, Jackson, Denco, Electronlques, Thorn. AF.1.,
are just some of the mous uames huilt to CODAR eguipment.
CODAR-RITS are gupplicd with clear picts I diagrams and easy 1o
follow ins fions—no teehnieal knowledge or speclal tools are reguired
1 complete suecess. Build your Short Wave Station with CODAR-KITS
i enjoy peak performance and world wide reception previously possible
¥ from much more expensive equipment,

For-illustrated leafiets giving fullest delails send 6d. in stamps.

CODAR R.F. PRE-SELECTOR. Will considerably tmprove the performance of
any superiet receiver. ‘'Results are amazing.” ““Well worth the money”.
MODEL V. IR.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up
to 2048 gain plus substantial image rejection, improved signal/noise ratio and
selectivity. Selector switch for either dipole or single wire antenna. Power
requirements 130-250 volts 12 M/a H.T 6.3 volts, 3 amp L.T. Size 8} x 5 x 4in
Ready built, complete with cables, plugs and instructions, £4.19.6. Carr. 3/6.
MODEL P.1.30X. Self powered version for 200-250v. A.C. and also provides
25 M/a at 200v. H.T. and 6.3v. 1 amp L.T. for other accessories, £7.4.0. Carr. 3/6

CODAR. Q7 MULTIPLIER MODEL R.Q.10. For use with any superhet
receiver with an I1.T'. between 450 and 470 Kc/fs. Provides considerable increase in
selectivity for either peaking or rejecting a signal on AM. CW, or SSB. Both
PEAK and NULL functions tunable over receiver LF. passband, BFO. facility
included. Size 8! x 5 x 4in, Power requirements 180-250v. H.T. at & M/a 6.3v.
amp L. Ready built complere with cables. plugs and instructions. £6.15.0.
Carr. 3/6. MODLL R.Q.10X. Self powered version for 250v. A.C. and also
rovides ?:!SISMIa at 200v. H.T. and 6.3v. 1 amp. L.T. for other accessories £8.8.0.
rriage 3/6.

CODAR A.T.5, 12 WATT 2 BAND TRANSMITTER. The newest most com-
yact transmitter for fixed or mobile use on 160-80 metres. ‘*The tiny TX with the
BIG volce”. Size only 8) x 5 x 4in. (Base area is less than two-thirds of this
page!) High stability new type calibrated VFO, 1.8-2.0 Mc/s and 3.5-3.8 Mc/s (up to
| Mcis export). Air-spaced CODAR COIL Pi-net output, P.A. Plate current meter
sius neon indicator. Plate/Screen modulator. AM/CW switch and Panel key
‘ack. Plug changeover for 6 or 12 volts heater supply. Ready built £16.10.0. Carr.
- AJLS POWER SUPPLY UNITS. Type 250/S. For 200/250v. A.C. with Stand-
by/Net/Transmit and aerial changeover switching, stabiiised VFO supply.
neon standby/transmit indicator £8.0.0. Carr. 6/6. Type 12/MS 12 volt solid state
power supply unit £11.5.0. Cair. 5/-. Type 12/RC Remote Control and Aerial
Switching unit. £2.7.6. Carr. 3/-. (H.P. Terms available).

CODAR-KIT MINI-CLIPPER—OUR FAMOUSSHORT-WAVIL RECTIVER
+Can be buiit in one evening ready to switch on and bring the World to your
fingertips at very low cost. +Supplied complete with valve, one coil 25-75
metTes and 4 page instruction manual. PRICE 39/6. Carr. §/-. Extra Coils 4/9
each. Instruction Manual only 2/- rcredited on order). Electrical Bandsproad
avajlable. Provision to add 2 transistor amplifier.

CODAR-KIT CR4H TTAINS T.R.F. SHORT-WAVE RECEIVER. World
wide reception—North and South America, Russla. India. Australia. Far East.

Amateurs. Shipping. etc. *Separate electrical bandspread. 3 slow motion
vernier drives. -kLow loss polystyrene plug-in coils. factory alizned. +Dials
calibrated in frequencies and degrees. Y Power output 3 watts for 2/3 ohm

speaker. *Valve line-up: ECC81. EL84. EZ80. CODAR-KIT CR45 complete
with valves. 3 coils (10-25, 25-75. 60-176 metres) and il page instruction manual
LESS Cabinet). £7.5.0. Carr. 5/6. CiR45 CABIN 2in. x 5tin. x Tin.
with sliding door for easy coil changing. 35/-. Extra coils 4/9 each.
Instruction manual oniy 4/- (credited on order). (Can now be supplied
ready built—price on request). (H.P. terms avallable).

CODAR-KIT CR 6 COMMUNICATION RECEIVER. The finest
superhet kit ever offered. kCovers 540 Ke/s—30 Mc/s in 4 bands. %Sep-
arate electricai bandspread. #Factory aligned Coil unit and LF.
Transformers. #Regenerative LF. stage for maximum gain and BFO.
for C.W. reception. Power output 3 watts for 2/3 ohm speaker.
* Panel controls: Aerial Trimmer, A.V.C., Standby
Bandswitch. AF. Gain, IF. Gain. BFO. etc. * Valve line
up: ECHS81, EBFB3, ECC81, EL84. EZ84.  Size EM84
16in. x 6iin. x 8lin. CODAR-KIT CR 66. Complete with
17 page instruction manual. £19.15.0 (Ready-built £23.0.0).
CR 66 ‘“S" Meter Model Kit £22.0.0 (Ready-built £25.0.0.
Carr. 7/6 extra on all models (H.P. terms available). In-
struction Manual only, 7/6 (credited on order).
CODAR COILS AIR-SPACED INDUCTORS. A
complete range of low loss air-spaced Inductors
developed by CODAR. Over 40 different sizes [rom
2in. to 3 in. diameter suitable for all types of circult
application including VFO. PA. Tank, Pi-network-
ATU, aerial loading, etc. Full data and prices on
™ request.

CODAR RADIO COMPANY  BANK HOUSE, SOUTHWICK SQUARE,

GIIRE G3HGQ Southwick, Sussex.

anada: Codar Radio of Canada,

weed, Ontario
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PRACTICAL WIRELLSS

1965

September,

WIRECOMP’S BARGAIN STORE

48 Tottenham Court Road, London, W |
Thousands of bargains: Transistor Radios—Record Players
—Tape Recorders—Radiograms—Rock Bottom Prices

FAMOUS MAKE TRANSISTOR RADIO
THE “STELLA” 7

7 transistor portable radio. Long
Med. g.eg tflllaort, wavebands. Fitted

tone and sockets for per-
sonal earpho: and ernal
aerfal; chrome telescopic aerial

Uses four 1.5 v, torch batteries
Piastic cabinet in beige and red,
size 4 x 7 x liin. Excellent tone
%‘lﬁilp'm spe&tzkar.L Coénp. iwmi 7sh(oulder strap and external aerml
guarantee. i3t price NS,
WIRECOMP's PRiCE  £9.19.6  p & P 5.

NEW SUPER MINIATURE POCKET RADIOS
THE SINCLAIR MICRO-6, Seli-contained pockel radio. Size
only 1*/; x 13,4 x 3in, Complete with earphone and detailed con-
struction data, Can be bullt for only
Mercury cell 1/11 extra (2 required)

THE SINCLAIR SLIMLINE, The new 2- tra.nswtor pooket radio
size only 24 x 1 x 14in. Micro alloy transistorised and printed
circuit. All components available separately. Easy to 49/
assemble. Can be bullt for

TAPE—Fully Guaranteed

INTERNAT[O NAL BRAND

YLAR BASE ACLTA’IL BASE

:mn. T'rlple play, 600ft. 15/-  3in.—150ft. ......... 3/8
4in. Triple play, 900{t. 17/8 31n.—225ft. ) 4/11
5in. Doubic play, 1.200ft. 15/~ 3in.—3001t. "..... 718
5in, Triple play. 1,800f 85/-  5in. Long play. 900{t. 10/-
5iin. Double play, 1,800{t. 92/8  5iin. Long play. 1.200(t. 12/8
5%8in. Triple play, 2,400t. 45/-  7in. Stand play. 1, 200ft. 10/-
7in. Stand play, 1,200ft. 12/6  7in. Lonz play, 1,8001t.  15/-
7in. Long piay, 1,800it. 19/8 P.V.C. BASE

7in. Double play, 2.400ft.. 25/~  5in. Stand play, 600ft 8/8
7in. 58/6 5iin. Stand play. 840ft. 11/6

’['rip]e play, 3.600f
P. & P. 1/- extra pon reel, 4 reels and ovgr Post Free.

THE “SKYROVER”
RANGE

7 transistor plus 2 diode super-
het, 8 waveband portable
recelver. Operating from four

.5 v. torch batteries. Cover
the full Medium Waveband
and Short Waveband 31-94 M
and also 4 separate switched
band-spread rangers. 13M,
16M, 19M and 25M, with Band
Spread Tuning for accurate
Station selection.

NEW—THE “SKYROVER" Mk 1il
Now supplied with redesigned cabinet. cdgewise controls,
biack and chrome nlnsll(' camnel Size 10 x 6} x 34

Can now be £8.1
buitt for - ll l' 'l‘orms 27/- dep. and 11 months
at 15/9. Total ILP. Price £10.0.3

THE “SKYROVER”’ DE LUXE

Tone Control Circuit {s incorporated with Separate Control. In a
wood cabinet. size 11} x 6+ x 3in.. covered In a washable material.
fitted carrying handle.

Cantor > £10.19.6 it hahY

A simple additional clrcult provides coverage of the 0“ Yaue:
1100/1950M, band. This conversion is suitable for 10/~
both models that have already been constructed. L XTIRA

Data for Recelver 2/6 extra. Refunded If you purchase the i)ar-
cel. Four U2 batteries 314 ev(t.ra AH components available acparately

PAMPHONIC HI-FI EQUIPMENT

TYPE 3001 Integrated Bterco Amp. List price £38.10.0.
WIRECOMP'S PRICE 23 Gns. Poat 10/5.

TYPE 1002A Control Unit. WIRECOMP'd PRICE £4.19.8. Post 2/8.
TYPE 1002B Control Unlt/Pre-amp. List Price £26.4.

WIRECOMP'S PRICE £6.19.8. [Post 2/a

TYPE 2001A Pre-Amplifier. WIRECOMME PRICE £5.19.8. Post 3/6.
TYPE 7424 Switched Radio Tuner. WIRECOMP'S PRICE £5.19.6. Post 7/6
All fulty described in our advertisement in “"I.\W."' April 1965,

Post 5/-. H.P°, Terms:
mths, at 2, Iotn H

323 EDGWARE RD., LONDON, W.2, AMassador

All Branches open all day Saturday Early closing Thursday

STOCKTAKING
CLEARANCE!

We have many items which we are
clearing at special prices. A list is now
available and will be sent upon request.
Please enclose 4d. stamp for postage.

WATTS RADIO ) LTD

54 CHURCH STREET, WEYBRIDGE, Surrey

378 HARROW RD., LONDON, W.9. CUNningham

Mail Orders to the above address for prompt service

Your complete basic guide devoid
of mathematics and clrcuitry . . .

BEGINNER’S GUIDE TO
COLOUR TELEVISION

by Terence L. Squires, A.M.Brit.1.R.E.

Explains fully how the signals are created in the television
studios, how they are transmitted and the techniques used
to receive and display them. Covers: Historical Outline -
The Colour Signal - The Chrominance Signal - Colour
Transmission - Receiving the Colour Signal - Domestic Aerial
Systems - The Receiver Block Diagram - The SECAM Re-
ceiver etc. |28 pages. 58 diagrams.

15s. from ALL BOOKSELLERS
. . or, in case of difficulty, |6s. by post from George Newnes Ltd.,
Tower House, Southampton Street, London, W.C.2.
NEWNES

Aerial
Car rndlo

[

PLEASE NOTE: Postal business only.

o]
Dewtron |

Connectnons

ANYTH[NGI

|

5002\

2 merres 4

The thrills of VHF Amateur Radio!
Complete kit, 70-150 Mc/s, costs only
42/6 (by post, UK, 3/3 extra) also now

o\l

WA TRAP Pat, app. for
rives BOOST to ANY transistor portable radio,

% IN CAR replaces car
reduces iading.

% IN HOME boosts
PIRATE stations.

% ON HOLIDAY improves recep-
tion in remote arcas. A MUST for caravanners.
Attaches to any window.

Ruppiled cownpiete with PPy battery and instrug-

tions. Money-back guarantee.

D.E.W. Ltd., pEepT.P.W. |

RINGWOOD ROAD, FERNDOWN, DouetN

aerial: 39’6

distant and
P. & B

2/- extra.

®niess you put your X butwucn the two O’s the
miachine will win at the next move. Even if you
do the machine puts the next @ in the centre
square, which not oply stopes you winning but
also guarantces the machine’s win at the next
move. Try it and see,

As Brian Trueman of Granada TV said after
demonstrating the machine on television on
April 12th, “I'm glad I wasn't playing it for
moncy’’. One ruachine that did play for money.
at 3d. a go. retunded for a drawn game, raised £3
in three hours for charity. Full eircuit, wiring
dlagram, instructions for this fabulons unbeat-
able machine, 3/6d post free. Built for abont £6.

PLANET INSTRUMENT CO. .,

25(W) DOMINION AVE., LEED§ 7

avallab]e, Short-Wave kit, model TR2,
10-180 metres, ideal for beginners to
Ham radio via simplified '‘Easy-Build'”
.on, from 9/8d-
1 3

full details. Overseas enthusiasts note
we despatch to all parts of the world—
local stamp OK for literature. ““GLOBE-

(Regd.) precision standard
products tried and trusted by Amateurs
everywhere.

i= JOHNSONS (Radio)
¥ st. Martins Gate, Worcester
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be +40° or more in many cases. The choice of

a smoothing choke is hardly ever critical.
Loudspeakers with electromagnetically energised

field coils are now obsolete, modern loudspeakers

using permanent magnets, but they may turn up

in older equipment and may need replacing.

The field coil is generally also the h.t. smoothing
choke. 1f a modern loudspeaker is substituted and
the original field coil is still intact it should be
detached from the speaker frame and mounted
elsewhere for retention as an h.t. smoothing choke.

Audio output

from
output transformer

| Main |
_aTspeech
L0000 ) <ol
Field coil
as HT,
smoothing
ke
HT
rectifiee
==

T

Fig. 10: Circuit of energised loudspeaker.

Fig. 10 shows the usual arrangements of an
energised speaker, including the hum-bucking coil.
The latter is an additional speech coil winding in
series with the field coil to cancel hum due to the
simultaneous use of the field coil as h.t. smoothing
choke. This hum-bucking coil should be dis-
carded. making direct connections to the detached
field coil.

The magnetic circuit of the field coil must be
retained and it is advisable to fill the speech cotil
gap with Durofix after the cone and speech coil
assembly has been discarded. Thereafter any
modern p.m. moving-coil speaker of the correct
impedance may be substituted across the output
transformer secondary.

If trouble is due to a burnt-out field coil for
which a replacement is unobtainable a rewind is
hardly advisable because modern p.m. speakers are
so much more efficient. In such cases substitute a
p.m. speaker and replace the field coil with a
standard smoothing choke or resistor arrangement
in the h.t. circuit according to the general lines
discussed previously.

VALVE SUBSTITUTIONS

A comprehensive book of valve data is
absolutely essential for the serious constructor.
When purchasing such a book from a dealer or
bookshop make sure that it is as generalised as
possible and that it gives full details of typical
operating ratings as well as limiting ratings for all
electrode voltages and currents, including current,

PRACTICAL WIRELESS 425

obsolescdnt and the more important obsolete
valves.

Most foreign countries now use valves which
are identical with current British types and which
bear the same type numbers. so that unfamiliar
foreign valve types encountered in imported
equipment are likely to be obsolete or obsolescent
even in their country of origin. It is nevertheless
useful if a purchased valve data book makes some
attempt at establishing an international character,
listing the more important foreign valves.

It is also useful, but not essential, if the data
books contain all major characteristic curves
depicted graphically for each valve. It is not
possible to make reliable decisions regarding
substitution of valves, transistors and diodes
without adequate data tables. Get the best you
can!

If it is desired to use a different valve than the
one specified in a design,-or to substitute a current
international range type for an obsolete type in
older equipment. first look up the characteristics
of the particular valve which is to be replaced and
compare these with the actual operating conditions
employed in the equipment to be modified. ‘

The valve data tables should then be searched
for a readily available current valve type whose
ratings correspond as closely as possible to those
of the original and whose limiting ratings
(maximum permissible electrode voltages, currents
and power dissipations) will at least permit the
existing operating conditions.

There is at this juncture no imperative need to
consider base connections or base type but heater
voltages (for parallel heaters) or heater currents
(for series connections of heaters in a.c./d.c.
equipment) should be the same. The normal
anode and screen currents of the substitute valve
should not differ greatly from those of the original
at the prevailing h.t. voltages. If the slope (mutual
conductance) of the intended substitute valve is
much greater than that of the original, parasitic
instability may result of a stopper resistor is not
connected directly to the grid (and possibly to the
screen grid) pin.. Common values are 1-10k) for
grid and 1000 for screen. Where possible ensure
that the substitute valve has about the same slope
as the original.

The cathode bias resistor should be replaced by
one having the value specified in the data tables
for the new substitute valve. In output stages aim
to use a substitute with roughly the same power
output, otherwise the existing loudspeaker and
possibly output transformer may not be able to
handle the greater output power of modern valves.

VOLTAGE AMPLIFIER STAGES

When making a valve substitution in a voltage
amplifier stage working into a high anode load the
chief consideration is to maintain the same mutual
conductance if performance is not to suffer. This
applies to RC-coupled audio stages as well as r.f.
or i.f. amplifiers whose anode load is the high
resonant impedance of a tuned circuit. In such
stages, especially with pentodes, gain is largely
proportional to the slope of the valve. If
decreased gain, or instability due to increased gain,
is to be avoided, substitute valves should have
roughly the same slope.
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A variable-mu valve (whose
slope varies according to the
negative grid bias voltage) may,
be sybstituted for a straight

PRACTICAL WIRELESS

September, 1965

NV
R1 'L'ca;R4

——

HT+
R3=

characteristic valve, or vice
versa, provided that the maxi-
mum slope of the variable-mu R1
valve is roughly equal to that

of the straight valve. The
variable-mu valve  permits

manual or automatic gain

control via the applied variable

grid bias voltage.

A fact less commonly Vi
realised is that no valve, not
even straight types, manifest a
quite constant slope indepen-
dent of the grid bias, Ile.
independent of the operating

Decoupling

[ofc)——]

2 Decoupling
{]IC1 |
8ufF
R1

D R2=’2—

vi

Ve
. Substitute

point. Even those listed as
“straight ” often respond well
to a.g.c. voltages, particularly
Jf operated at low anode
current with increased cathode
bias resistors.

Avoid using variable-mu valves in audio stages
unless the stage concerned handles only very
minute signal amplitudes, otherwise severe distor-
tion will result. A variable-mu characteristic is
nothing more than a very curved characteristic
instead of the linear one required for low-
distortion high-amplitude amplification. This point
is largely unimportant in r.f. and if. stages since
any distortion there simply leads to the production
of harmonics which are rejected again by the
subsequent tuned circuits.

‘The range of possible substitutions among the
r.f. pentode class of valves is thus virtually
unlimited and once a valve appears to be reason-
ably suitable, experiment is often the quickest
method of deciding the issue.

If an intended substitute valve is rated for about
the same anode and screen current, or if the
external anode and screen resistors are so high that
excessive current could not flow even if the valve
should represent a virtual short-circuit, simply try
the valve in the circuit, using the listed cathode
bias resistor or a larger one. )

More critical conditions arise in video amplifiers
and in v.h.f. designs. Here the ratio of the slope
to the grid input capacitance of the valve is
frequently the decisive factor, since this ratio
determines the achievable bandwidth for a given
gain. N

Also make sure that a substitute valve for such
circuitry is rated for a maximum working
frequency at least as great as that involved in the
particular equipment, even if this rating may not
be as high as that for the specified original valve.

7

GAIN ADJUSTMENTS .

If an audio output, valve of higher slope Is
substituted -for-a valve of the same anode current
rating the drive signal at the’grid must be reduced
by altering the ~gain ‘of the previous audio
amplifier 'stage. ‘Fig: .11 shows the simplest way of
effecting this reduction of gain.

Assuming, for example, that the new output
‘valve V2 in Fig. 11b substituted fotr V2 in Fig. lla

www americanradiohistorv com
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Fig. 11: Gain adjustment when substituting an output valve requiring less

grid drive.

requires only half as much grid drive voltage, then
the anode load resistor R1 of Fig. 1la must be
split into two resistors each half as large, R2 and
R3 (Fig. 11b), with the one at the h.t. end shunted
to chassis with a small tubular electrolytic of about
8uF (Cl in Fig. 11b). Alternatively R3 may be
included in R4 by making R4 suitably larger when
R2 and C1 are not required as separate
components.

Do not alter the coupling capacitor "C2 or the
grid-leak RS unless the new high-slope output
valve is listed as not able to tolerate the original
value of R3, when C2 must be increased in value
in the same ratio as R5 has to be decreased.
Otherwise bass loss results.

Modern valves. particularly high-slope ones.
can be damaged if the grid-leak exceeds a certain
maximum resistance (often SO0k} or IMO).
Positive grid current due to ions derived from
residual gas in the valve envelope could otherwise
produce cumulative destrictive rise of anode
current. This trouble hardly ever arises with older
low-slope valve types unless the valve concerned
has gone soft (deteriorated vacuum). Any value
of grid-leak less than the specified maximum may
be used if required.

Many batches of * manufacturers’ rejects”
released for cheap sale without guarantee can be
particularly prone to positive grid current on high
grid-leaks, particularly if output valves or other
high-slope types are involved. When using any
such bargain valves it is advisable to make the
grid-leak resistance not more than one half of the
maximum rated value for a new and guaranteed
valve of the same type.

VALVEHOLDERS

A valve substitution may require a change of
the valveholder type or rewiring of- connections to
the same valveholder. If it is inconvenient to
replace the valveholder or to rewire the existing
one an adaptor may be built up from the base of

—continued on page 437
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Why anyone can build a

Heathkit model—and save money

The success of a HEATHKIT MODEL
is assured by the world-famous HEATHKIT MANUAL

|—Clear, step-by-step instructions enable assembly of models without difficulty.
2—Components are pictured with full size drawings enabling easy identification.
3—Extra large Pictorials illustrate clearly, each step given in text.
4—All manuals give operation and adjustment instructions.

A KIT FOR EVERY INTEREST ... HOME, SERVICE WORKSHOP, LABORATORY

‘AMATEUR’ EQUIPMENT TEST & SERVICE INSTRUMENTS

5" OSCILLOSCOPE, 10-12U (TB 10¢/s-500k¢/s)

Kit £35.17.6 Asszmbled £45.15.0
23" PORTABLE 'SCOPE OS-1

Kit £22.18.0 Assembled  £30.8.0
41" VALVE VOLTMETER V-7A

Kic €13.18.6 Assembled £19.18.6
6" VALVE VOLTMETER, [M-13VU

A wide range of models including:
AMATEUR BANDS RECEIVER, RA-l (160-10 m).
Kit £39.6.6 Assembled £52.10.0
COMMUNICATION TYPE RECEIVER, RG-1 (600kc/s-
|-5Mc¢, 32Mc/s-1-7Mc/s) Kict £39.16.0 Assembled  £53.0.0
AMATEUR TRANSMITTER, DX-100U (160-10 m)
Kit £79.10.0 Assembled £104.15.0

AMATEUR TRANSMITTER, DX-40U (80-10 m). % G Kit £18.18.0  Assembled £26.18.0
Kit £33.19.0  Assembled £45.8.0 10-12U RF and HY probes available as extras.

Other kits in range include: SSB Adaptor, SB-10U £39.5.0- REGULATED POWER SUPPLY, [P-20U (Transistorised)

Variable Freq. Oscillator, YF-1U), £10.17.6. Balun Coil Unit, @ 0-5-50v d.c. to |'5A Kit £35.8.0 Assembled £47.8.0

B-1U. £4.15.6. Grid-Dip Meter. GD-IU £10.19.6. @ Multiplier, @ TV ALIGNMENT GENERATOR, HFW.| (3-6-220Mc/s)

QPM I £8.10.0 Reflected Power Meter, HM-1I1U, £8.5.0. Kit £37.18.0 Assembled £47.10.0

Also wide range of American models. Please send for de:ails RF SIGNAL GENERATOR, RF-1U (Up to 100 Mc/s fund)
Kit £13.8.0 Assembled £19.18.0

' MULTIMETER, MM-IU (wide V, A, res, d8 ranges)

NEW | Kit £12.18.0 Assembled £18.11.6

TRANSISTOR MIXER, TM-I.

i ! !
. ¥ A must for the tape enthusiast. NEW
2 internatl 9v battery operation.
A HARMONIC DISTORTION
£11.16.6 A bled £16.17.6
Kie ssemoledit METER, IM-120
- 4 Enables fast, accurate noise and
1-FI distortion measurements to be
Hi- £ 1 2 made in amplifiers, etc.
F.M. TUNER (in two parts) E Send for Fult Details
Total price Kit £16.8.0, inci. P.T. K& » ¥ Kit €24.15.0 Assembled £34.0.0

AM/FM TUNER (in two parts).
Total price Kit £27.5.0, incl. P.T.

Other ‘instrument kits include: R/C Bridge, C-3U, £ 0.10.0

FM Tuner Wattmeter, AW-1U, £17.5.0. Cap. Meter, CM- 1U, £15.15.0
6W STEREO AMPLIFIER, $-33H. Transistor Tester, [M-30U, £24.18.0.
Kit £15.17.6 Assembled £21.7.6 Power Supplies, Decade R and C Boxes, etc.
18W STEREO AMPLIFIER, $-99. Many other instruments in the American range. Full details
Kit £28.9.6 Assembled  £38.9.6 Bl and catalogue, 1., post paid.
6W STEREO AMPLIFIER, S$-33 T T

Kit £13.7.6  Assembled £18.18.0
40W ALL TRANSISTOR STEREO AMPLIFIER, AA-22U TRANSISTOR RADIOS

Kit £43.18.0 Assembled £68.16.0 “OXFORD” LW/MW RECEIVER, UXR-2

5W MONO AMPLIFIER, MA-S 3 18,0 T
Kit £00.19.6  Assembled £15.10.0 Kic “:) DIREE B

10W POWER AMPLIFIER, MA-(2 oA oA P e S
Kit £11.18.0  Assembled £15.18.0 . 3

50W POWER AMPLIFIER, MA-50 “MOHICAN" GENERAL COVERAGE RECEIVER, GC v
Kit £19.18.0 Assembled £27.18.0 Kit £37.17.6 Assembled £45.17.6

ELECTRONIC WORKSHOP, EW-i (Experimental Kit)
MONO TAPE PRE-AMPLIFIER, TA-IM kit €1.15.6, incle BF

Kit £19.18.0 Assembled £28.18.0 JUNIOR RADIO, UJR-i

NEW “STUDIOMATIC* TAPE DECK (MONO) ’ Kit €2.7.6, incl. P.T.
- PRI £14. le‘T SN Headpéhdnes ’30’- extra. Additional amplifier stage (will work
LOW RICED SPEAKER STEM, SSU- speakér), 1676 extra.
Soes L4 lextras Kit €11.17.6, incl. P.T. A WIDE RANGE OF BOOKS ON ELECTRONICS AND
A range of Record Players, Cabinets. Mids, etc. RAD|O. PLEASE SEND FOR LISTS OR PRICES.
ZHHNIRII R HONNH T g == == == == == o = oo o - e == o ol o e e o, ]
= FREE TO DAYSTROM LTD. Dept. P.W.-9, GLOUCESTER, ENG. |
Please send me FREE BRITISH CATALOGUE (Yes/No) l
CATALOGUE of the Full details of mMOdel(s)..cceiieiiiiiiiieiiieriieieeseeesoerarnnteonsocsonseiioroncerioes l
A Catal , M- P Paid (Yes/N
BRITISH HEATHKIT . RANGE oo Calofey ba Bos: LY wiesio) e
Gladly sent on request . . . R o
--—----—-_-—---—---—_--'
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An
infegrated
hi-fi turntable
llllll Irom only 11gns?

o ;
& ;. L

A

YS!

Only Goldring’s 60 years of experience of making
gramophone turntables and pick-ups could lead to
a unit like this. .. the ideal integrated turntable, arm
and pick-up for do-it-yourself hi-fi aspirants...at
such a modest price. Just look at the features of this
remarkable G.66 unit:

Silent, specially made Swiss mains motor. Pressed
steel turntable on precision bearings evens out mains
current fluctuations. Die-cast light alloy arm with full
stylus pressure adjustment. Plug-in head shell, wired
for mono and stereo, takes alternative pick-up cart-
ridges. Eddy-current speed control (as fitted on some
professional units) varies the four standard speeds
by + 10%. Pick-up raising/lowering device coupled
to on/off switch and idler-wheel disengagement
mechanism. Deck size 123" x 10*.

See the Goldring G.66 at your dealers—or write for
descriptive leaflet.

THE GOLDRING G.66

G.66/MX.2 £9.18. 8 + £1.124 P.T. £11.11.0
G.66/CS.80 £10.10. 0 4 £1.142P.T. £12. 4.2
G.66/CS.90 £12.12.10 + £2. 1.2P.T. £14.14.0

PRACTICAL WIRELESS
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EX-MAINTENANCE TESTED TUBES -

17in.—35/- Most makes and types available. 14in.—I15/-
Guaranteed pood picture Carriage 5/- extra.

ONE YEAR GUARANTEED TUBES

A ™ 100 %, REGUNNED
21 in.; 99/6 Add 10/- or old tube.
H All 110°—=99/6 plus.
17in. 79/6 : % 30/-  refundable on
old tube. Carr. 1076,
15,14 59/6 14in. Slimline 17 &
12§ 19 in. — overseas
2in. postage 30/-.
EX-RENTAL TELEVISIONS
14 in. 17 in.
£7.10.0 £i1.10.0

Coloured FREE LIST
Demonstration daily from our
large selection
12 months' written guarantee
on TUBE, VALVES and COMPONENTS
Channels for all areas

Personal collection or insured
Carr., l4in. 20/~ 17in. 30 e e = —

AER!ALS BBC/ITA combined Loft and room aerials—from 25/-.
BBC2/CHF and colunr aeriale—from 29/6. SEND FOR FREE LIST.

T

Goldring Manufacturing Co. {(GB) Ltd.,
486-488 High Road, Leytonstone, London E.11
Telephone: Leytonstone 8343

VALVES 8d. each. 1.000's availabie. Send for Lixt. § TELEPHONE
CONDENSERS. 100—10/-. New. Asworted electro- | HANDSETS
ivties and pla. P. & P. 2/6.
V/CONTBOLS 20—~10/~. A selection of types and
sizes. P. & P, b
SPEAKERS, 7/9. 6in., 8in., 7 x 4in. and 8 x 3in. lsls
Ex. mid. Salvage. P. & P. 2/3.
RESISTANCES 100 10/-. Mostly * ngh Stabs". R
Assorted. P. & P. 2/- (Overseas, P. & I’ 3/6i). I pair
G.P.O. attern
DUKE & CO.(LONDON) LTD. | 1ouseto Workshop,
621/3 Romford Road, Manor. Park, E.I2 G;!rrntste- Inter-Office,
i [— —_ H ete,
Liverpool St.—Manor Pk.—10 mins. ) Works off any small
Phone: ILFord 6001/2/3. Stamp for Free List | battery. P. & P. 4/6

SAME DAY SERVICE

NEW! TESTED! GUARANTEED!

1T4, 334, 3V4, DAF9L, DFO1, DK9L, DL92, DL94.
DAF96, DF94, DK96. DL96. 4 tor 24/8.

11/9)DAFY6  8/- EC'H35 8/ N1» 5/6/ TY36F 10/8
[y 8/8

VALVES

I SETS 1Rs, 185,

Set of 4 for 15/~,

1B6

7/91DCUY0  8/9ECH 42 )
7/9|DF33 7/9|ECHEL 8/9
5/9|DEF9L  1/9|ECLRo 8/8

4/9|DF96  8/-|ECLnu

]
5/-|DHT6  3{8{ECLs6 SIBIPt‘CSQ 96|54 8/9

9BDUTT  4/-[EF3Y 3[9 PCFBO 6/11/ U578 3/9
7/8/DHS8L  12/6[EF4L 13 PCES2 8/91U191  10/-
/9K 7/9 EFSy 719 Cugl 8/6
4/8| 'K 4{9[EFs5 $/3/U30L  11/9

f- PUESS
8/-1EFR6 8/9 Pl Fsul /9|Us01  15/9
8/6| EFRY 4/3{PCFRO2 9/8'UABCS0 5/9
2 Usbr42 719

4/9
2KRGT 8/ £
12Q7GT 4/3 5/9|EF92  2/8/PCLS2 8/11|UBCAL 68/8
19BGGG 6/9 7 7/6[PCLN3  9)-|UBCSL 743
20L1 12/3 DLY 5/6 EF183  8/9!PCLAY 83| UBFR0  6/-
2/-[20p4 13/ DL 6/-|EL33 6/8IPULSS 81| UBINO 5/
20P5 1148 a8 11/9|PENA4 6/6/UCC34  8/-
2 7I3|PEN3s3 9/8/UCC85  6/8
DYST  8/-|EL84 5/-|PEN36C15)-1UCF80 88
EABCN0 8/-|ELY5  5/6 PFL20017/6|UCH42  7/8
G6IEAF42  7/6lEMad4  8/8{PLI6  8/8/L
EB4l 6/3[PLSL  7/«|L
M 891 7/3!PL82 5/ L
GBWG  7/9(30P4  13/6| EB(a3 5/9|PL83  8/-|L'F
613 3/8|30pP12  7/6|EBC 6/6/P1L34  8/3|U
614 9/-|40P19 14/-
K7 1/6/30PL1  9/8 8/- PL30L  7/8{UF!
6K8G  4/3130PL13 10/9|E 8/9|PX25 79
6KSGT  7/8|30PL14 11/6) e/8|pys2 9/
6Pu8  9/8/33LEGT 8/3 4/-|PY33 9=
QTG 4/8|35W4  4/6 8|EZ8 4/6/PY30  5/3/U
wm 7/9|35Z4GT 5/8 4/8|F¥W4/5008/3|PY31  5/9/ U
4/8{53KU  8/8 7)-|GZ33  14/6|PYS2  §-
4/9|B36 4/6 8/8|¢:iZ37  8/9/PY33  5/9|V
3/6/CL33  9/6 5/6{KT61 6/6/PY88 /8
8/8|CY1 718|KT7  7/3|PY800 6/6
6X4 8/8| DAC32 7/3 2 6/-|ME1400 15/~ TH21C 9/6
6X30T /3 DAFSL 3/BIECFS6 10/9\MULs  4/-|THu33 7/8lz77 2/6

READERS RADIO

24 COLBERG PLACE, and at 85 TORQUAY GARDENS
STAMFORD HILL REDBRIDGE, ILFORD
LONDON N.16. STA 4587 ESSEX. CRE 7441
Postage on 1 valve 9d. extra. On 2 valves or more postage 6d. per valve extes
Any Parcel lnsured against Damage in Transit 6d. extra.
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“Tailor-made
Tagboards
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By
A. Cassera, B.Sc.

CIRCUIT BOARD CONSTRUCTION THE CHEAP WAY

[ JYHE circuits made up by the amateur using alloy

chassis construction so often look untidy in
-& layout because he does not have the “tailor
made ' tagboards that the professional uses. Odd
insulated tags have to be placed here, there and
everywhere to prop up the ends of components.
As the circuit becomes more complicated the
* components suspended in the wiring” system of
construction comes to look like a rat’s nest. One
solution to this problem is to mount all the
components on to an insulating board rather than
a metal one.

Circuit Boards

Printed circuit boards are difficult for the
amateur to make. They require planning of the
layout, followed by carefu] drawing, etching and
cleaning of the special copper laminated board.
However, one of the most important advantages of
the printed circuit, that of fitting the components
direct to an insulating board and thus getting rid
of the metal chassis as the main element for the
mechanical support of the components, can easily
be copied by the amateur.

Method of Construction

The ordinary resin-impregnated boards used by
the handyman such as Formica are ideal for the
construction of circuit boards. Offcuts of a size
suitable for electronic work are very cheap. since
they are too small for many other jobs. The
material is easy to work ‘with, sawing. planing and
drilling cleanly and having a hard surface available

\ Formica

68A fixing ol
oar

boits

Fig. 1: Method of fixing components to Formica with 6BA
tags.

in many attractive colours. [t appears to have
good electrical insulating properties, at least at low
and medium frequencies. The circuits are
assembled direct on to pieces of the board. All
the resistors, capacitors, transistors and any other
small wire-ended components are fixed to the
finished (coloured) side of the boards by soldering
to 6BA double-ended tags held to the boards by
Yein., 6BA nuts and bolts. Both ends of the tags
are bent up at right-angles to the hoard. The tags

FA;}:‘J Fil Out +ve N

Terminal
Q
(]

block
connector

Preset
potentiometer

250F

Q'

Fig. 2: Assembly round a B9A valvehoider using Formica
and 6BA tags.
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Spacing
collar

Circuit
board

. Fig. 3: Method of mounting circuit board in cabinet by
. means of long bolts with spacers.

> can be placed close up to the component so that
only a little free wire end is needed. This is
useful when salvaged components are used. All
the components are fitted to the board as neatly
as possible, often around a valve or transistor. It
is best to do the construction actually on the
 board. A bent tag is screwed to
the board and one end of the
component soldered to it.
Another bent tag is slipped on to
the wire end, which is trimmed
to length. The position of the
component is then decided and
the bolt hole drilled and the nut
and bolt fitted. Finally the joint
is soldered. Thus all the tags are
* tailor made ” and yet cost less
per tag than the standard
commercial tagboards. Valve
holders are fitted to the board
just as they are to a metal
chassis, the chassis punches
cutting Formica very cleanly.

PRACTICAL WIRELESS
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Mounting the Boards

Using this system of construction it is often
convenient to split a circuit into several stages and
make each up on a separate board. Many of the
circuits made by the author using this system are
experimental only and are mounted merely by
screwing the edges of the boards to blocks of
wood. If it is desired to fit the equipment into a
cabinet, then the boards are fixed parallel to the
front panel of the cabinet by long bolts, using
spacing collars to keep the components clear of the
panel. If switches and “ pots ” with long spindles
are used these can then come through holes in the
front panel to be fitted with knobs. If valves are
used they stick out behind the board. Further
boards can be mounted behind these if long bolts
with spacers are used. The boards are connected
one to another by chocolate block connectors fitted
to the edges of the board. If screening is needed,
then screen wires must be used.

Using this method of construction the author
has found that the neatness of his layouts has
increased a lot and yet the actual cost of
construction has gone down, since he is spared the
cost of alloy chassis and tagboards and is now able
to use up those boxes of components with short
wire ends that he has salvaged from surplus
equipment.

Transformers and chokes can be

bolted direct to the board and
the bosses of switches and “pots™
are passed through holes as
normal. The components are
wired up, using PVC single core
wire soldered to the free ends. of
the tags. Obviously a little plan-
‘ning of the layout before-hand
Jeads to the shortest runs of wire
between components. If fairly
long runs are needed they can be
held in place by cementing the
wire to the board with a few
spots of adhesive. Wires can pass 0,
from one side of the board to the

Q. © 0°Q3Q O 0 O ONWRQ O
(]
B
[}
O
N
[}
[}
[o]
o
RN

= = Ny
~000000\\\O\‘00\000
e Qs Y cmse \Q\é\\

other through small holes; no
grommets are needed.

i

Fig. 4: Two methods of mounting circuit boards: top, on wooden blocks;

bottom,.on Dexion strip.

s
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LAFAYETTE HA 63
COMMUNICATION

RECEIVER
valves + Rectitier. 4 Bands
550 Kc/s—31 Mers. ‘'S’ Meter-

BFO-ANI.-Bandspread Tuning.
200/250v. A.C. Brand New.
24 Gns, carr. paid.

STAR SR 40
COMMUNICATION
RECE!VER
' 4 Bands 550 Kcfs—30 Mc/s. 'S’
Meter-BFO - ANL - Bandspread
M Tuning-Built in speaker, 200/
d 250v, A.C. Brand New.
18% Gns. Carriage 10/-.

OS,SB, U OSCILLOSCOPES

ngh quallty Portable Amex ice.n Osculoscope fx”(? %7"’?".,
din T/B 3¢fs-50 kels X kels Py
Y ~\mp 0 2 Mc/s. Power requiremeut\ 105-125v.
A.C. Supplied in “as new’ condition, tulty
tested.

5. Carr. 10/-.
former. 15/6.

Suitable 230/1i16v. Trans-

CLEAR PLASTIC PANEL METERS
First grade qguality. Moviug Coil panel iueters
avuilabte ex-stork. N ALK, for 1lnstrated leatler

Liseounts  for  qnant Available as follows.

‘Cype ML 382 L 24/ . Aguare frronts.

JmA . 22(s 3V. bL 22/¢

dma L 2216 10V. bU 22/6

ihwA 22/8 20V, he 2216

20 A 2218 a0V, DU 22/8

A 22/8 10OV . e 22/6

100mA 22/6 150V, DC 2276

1504 22/8  300v. Lt 22/6
30LA 200 A 22/8 500V, hC 22/6
LA ROt A 2216 150V, LC 221G
200444 300mA 22/6 15V. AC 22/8
300{LA . P50 A 2206 S0V, AC 22/8
50-0-051LA 1.0-1mA 228 150V, AU 22/6
100-0-1001 A tA. DC 22/8 R00V. 2216
H00-0-50012 A A, DC 22/8 500V, AC 2276
[§T'KY 22/8 BA. DO 22/8 A" Metor ImA 29/6

POST EXTRA. Larger gizes availahle—send tor Jists.
ILLUMINATED "8 METER 1°!/3,in. syuare iront. Cal. In ~\ uml.s 6V. lamp.
28/8. P.P. 1/~ Ulttu 28 gin. square 39/6. P.}
| ARMY FIELD TELEPHONE TYPEF

AYOMETERS

supplicd
recondi-
tioned,

gunran- |
ll‘(‘ll per-

.\Iu(h-I n,

St
ode - 5
Batteries
£18.10.0. | Supplied Fully Tested, £4.19.8.
OPIE’SI &1ns | pair Carr. 7/6.
SILICON RECTIFIER
— . 2/8
ERSKINE TYPE I3 _amp 2/8
‘ DOUBLE BEAM s e
OSCILLOSCOPES 3 amp 3/6
Timebase 2 cfs.- | S e
750 ke/s. Separate iﬁgrrgi)\ 31/6
‘11 and &2 ampll amp  5/6

7 3
Post extra.

o
Mc/s ca]ib at 100 A —
" AMERICAN TAPE

kefs. and 1 Me/s.
110/230 <

] First grade quality Amertcan
Guaranteed pér” | tapes. Brand new and guaranteed
fect. £27.10.0. | Discoupte for quantities.
Carr. 20/-. 225ft. L.P. acetate d4)-
| giin léggift S 2 n’lvlax Lé)l/é
n.  600ft. std. plastic
MINE DETECTOR No. 4A | 5" a1t 1, P. acelate 10/
Will detect all types ol metals. | 5in. 1200 ft.D.P. mvlar 15/~
Fully portable. Complete with | 5in. 1800ft. 1I.P. mylar 35/-
instructions. 39/8 each. Carr. | 53in. 1200ft. L.P. acetate 12/6
10/-.  Battery 8/ extra. 5tin. 1800ft. D.P. mylar 22/6
e R
in. std. mylar
BEST BUY! #in. 1800ft. L.P. acetate 15/-
Send i/- P.O. for full cataiogue | 7in. 1800ft. . myiar 20/-
and lists. Trade supplied. 1 . 2400ft. mv!ar
Open 9 a.m. to 6 p.m. Every 360011, /

8/6
‘Postuge 2/ 0\'er 5:3 post paid

TR ,‘J

day. Monday to saty

I
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NEW MODEL!
LAFAYETTE HA-230 AMA-
TEUR COMMUNICA.
TIONS RECEIVER
upersedes model HE-30. ¢ valves
-+ rectifier. Continuous coverage
un 4 bands. 550 ke/s—30 Mefs. In-
-orporates 1 RF and 2 IF stages, Q

Multsplier, BFO. ANL, 'S’ mete

electrical bandspread. Aerial Lrlm-

mer, ete. Supplied brand new and

guaranteed. 33 Gns. SAE for full
detartis.

NEW MODEL!
LAFAYETTE HA-55 Aircraft
Keceiver
108— 136 Me/s. High selectivity and
sensitivity. Incorporates 2 RF
stages including 6CW4 Nuvistor, 8
tubes for 11 tube performance,
solid state power sui)ply. adjust-
able squelch control, slide rule
dial, built in 4in. speaker and front
panei phonc jack. 220/240v. A.C.
Suprlied brand new and guaran-

teed. 19 Gns. Carr.

AR

PESTLRRS

Qe
AN

TE-22 SINE SQUARE WAVE
AUDIO GENERATORS
Sine: 20 ¢.p.s. to 200 hc/s ou 4 band=

Square: 20 ¢.p.s. to 25 Ke/s. r.;\
lmp
ohms. 20(1/
240 v. A.C.
Brand new .
Guaran
teed. £173.

arr. /6.

LAFAYETTE-46 RESISTANCE
CAPACITY ANALYZER
2pF. 2.000 mFd. 2 ohms, 200 megohms.
Also. checks 1mpedance Turns ratio.
Insulation 200/250v. A.C. Brand New.

£15, casr. 116,

LAFAYETTE TE-20A R.F.
SIGNAL GENERATOR

120 Kefs--390 Mc/s on 6 ranges. Vari-
able R.F. and A.F. outputs. Large
clear scale. Size 74 x 10% x 4jin. 200/
250v. A.C. operation Brand New.
£12. 19.5 Calr

&
»“J}
o

|
J

TWO WAY RADIOS
3 Transistor Trans-

9 Transistor Trans-
celver. Range up to
5 miles £25 _per
pair complete. Post
extra S.A.E. for
full detaiis.
VOLTAGE STABILIZER
TRANSFORMERS

Will stabilize ( »

MODIL 500

vour mains 30.000 0.7V 0/.5/
voltage. Idealy 5 |
for TV Recefv- [S==al_ .000v . i
ers and indus- Wy i | DC 0/2 5/10/251
trial - equip- Mmoo | 166 /250500 /1.000 (i
ment. Input [ iy AC 0/50uA/5/
80-120 v. and f 5C/500mA /12 amp
160-240 v. Con- 3 (/60K /6
stant output Neg/GO Meg Q

110 v. or 240 v

250 watt

Brand new guamnr.eed £10.10.0
Carr. 7/6.

Paid. S.A.E. for
full details.

VARIABLE VOLTAGE TE-51 NEW
TRANSFORMERS 20.00(!({! 1\;’01 T

Brand New Guaranteed. F‘ulllv

1+ 230v. 50160
T i 9f8. lgo /(150 &1, 200
D Sy S00600/3000 5"
Amp
5 Amp £9.0.0. orel I&Ouélﬂ;

300 mA, D!
8 Amp £13 10.0. 60K/6 Meg. ohm.
.0. 4.5, ,Zlepost &

Stockists of Nombrex, Codar.

and all  Electronie
and Components,

j(RADIO) LIMITED
Phone: GERRARD 8204/9155
€ables: SMITHEX LESQUAPE

20 Amp ssz'm 0. pEel%

2.5 Amp Portable

Metal Case with
Meter Fuses etc.

18 n
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 in radio television
-and electronics

Whether you are a newcomer to radio and electronics,
or are engaged in the industry and wish to prepare
for a recognised examination, ICS can further your
technical knowledge and provide the specialized
training so essential to success. ICS have helped
thousands of ambitious men to move up into higher
paid jobs—they can help you too! Why not fill in
the coupon below and find out how!?

Many diploma and examination courses available,
including expert coaching for:

® Institution of Electronics & Radio Engineers
(Brit.l.R.E.)

® C. & G. Telecommunication Techns’ Certs.

® C. & G. Supplementary Studies :

® R.T.E.B. Radio/T.V. Servicing Certificate

® Radio Amateurs’ Examination

® P.M.G. Certs in Radiotelegraphy

® General Certificate of Education, etc.

Examination Students Coached until Successful

NEW SELF-BUILD RADIO COURSES

Learn as you build. You tan learn both the theory’
and practice of valve and transistor circuits, and
servicing work while building your own S-valve
receiver, transistor portable, signal generator and
multi-test meter—all under expert tuition. Transistor
portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and
Electronics.

r----_—----—----—--1
| |NTERNATIONAL CORRESPONDENCE SCHOOLS :
l Dept. 171, Intertext House, Parkgate Road, London,

i SW.I1 |
l Please send me the ICS prospectus—iree and without l
| obligation. ]
I (State Subject or Exam.) l
I I
: NAME :
| ADDRESS I
| 9.65 ]

INTERNATIONAL CORRESPONDENCE SCHOOLS

PRACTICAL WIRELESS
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SHELVING

C.W.0. or C.O.D.
within 14 days.

£O.M. 10% extra.
71in. high x 34in.
/ wide 12in. deep
™  with 6 shelves
as illustrated.
Fach shell will hold over 3 cwt.

Stove
White epamel

NEW

FREE DELIVERY
N. Scotland, lreland,

1} Sheives adjustable every 2 in.
enamelled dark green.
unmts 50% extra.

No. of Price cach  Extra

Height Width Depth shelves Price 3 or more  sheives
71 in. 34 in. 9in. ] 83/~ 81/~ -
71 in. 34 in. 12 in. 6 65/~ 83)- 8/-
7lin, 34 in. 15 in. ] 744~ 2 816
71 in. 334 m. 13 in. [ 86/~ 84/- 11/8
83 in. 34 in. 12 in. 6 31 ni- 8/-
85 in. 42 in. 12 in. [ 81/~ 89/- 114-

Contractors to H.M. Govt. and United Kingdom Atomic Energy
Authority. Exporters of Steel Shelving.

Buy direct from the manwfacturers
OCHDALE;METAL:
Dept. P.W. W.IHJH‘ R E
Pligne:Ro:

Any holes In
your knowledae of
TRANSISTORS ?

Whatever your interest in transistor
circuitry, you will find the Mullard ' Reference
Manual of Transistor Circuits™ and ** Transistor
Radios — Circuitry and Servicing ', valuabte
sources of reference.

The tormer describes more than sixty
circuits for both domestic and industriat
applications. |

The latter is an introduction to the sub-
ject and describes the basic properties of
semiconductors, their function, elementary
circuitry and servicing.

REFERENCE TRANSISTOR

MANUAL OF RADIOS

TRANSISTOR Circuitry and

CIRCUITS Servicing
U.K. PRICE
5/-

Post extra 1/« Post extra 6d.

G
Get _your cop{es from your radio dealer, or send
remittance with order to:

MULLARD LTD- MULLARD HOUSE-TORRINGTON PLACE' LONDON WC1
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i1. PROPAGATION OF RADIO WAVES AERIALS

11.1 Wavelength, Frequency and Velocity of Radio

Waves
ADIO waves. in common with light. travel
at a speed of 186.000 miles per second
' (approximately). If this speed is converted
into metric units it is equal to 300.000.000 metres
per second.

Imagine an aerial transmitting radio waves on a
frequency of 200.000c/s. Each cycle will take
1/200.000 of 1 second to be radiated by the
aerial. and at the end of this time a new cycle
will start to be radiated. As radio waves travel at
300.000.000 metres per second, in 1/200.000 of a
second the first wave will have travelled a distance
of 300.000.000 x 1/200.000 or 300.000.000/
200.000 or 1500 metres. This distance travelled by
one wave before the second sets out is called the
WAVELENGTH of the radio wave. Obviously
the lower the frequency the greater the wavelength
and vice versa.

The wavelength of a radio wave could easily
be determined from the following expression:

A=2300.000,000/f, where A is the wave-
length in metres. and f is the frequency in
cycles per second. If the frequency were in
kilocycles per second the expression would be:

A=300.000/f. or if the frcquency were in
megacycles per second it would be:

A=300/f.

For example. to find the wavelength of a radio
wave of frequency 30 megacycles per second:

A=300/30=10 metres.

11.2 The Nature of Radio Wave.

Radio waves are but part of a much larger
system called the ELECTROMAGNETIC
SPECTRUM. Other forms of radiation such as
light. infra red and ultra violet waves. X-rays.
gamma rays etc.. are all thought 1o be forms of
radiation by means of waves. These various types
of radiation differ greatly in their frequencies (and
wavelengths) and if they are arranged in say order

PRACTICAL WIRELESS
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of increasing frequency a representative picture of
the electromagnetic spectrum can be obtained.
Shown in Fig. 99 is a diagram to represent the
clectromagnetic spectrum. lt must be remembered
that the divisions between the various types of
radiation are not rigid and that some overlap may
occur.

Radio waves are often also called L.ong Waves
(l.w.). Medium Waves (m.w.), Short Waves (s.w.)—
and high frequency radio wages may be called
Very High Frequency (v.h.f) or Ultra High Fre-
quency (u.h.f) waves.

11.3 The Propagation of Radio Waves

Radio waves travel in straight lines. It would
seem impossible therefore for radio signals to
travel distances further than the visible horizon.
(In fact radio signals can be transmitted directly
to about 11 times the distance to the visible
horizon). In 1901, Marconi was able to send a
radio signal almost half way round the world. The
English  scientist Heaviside put forward the
explanation that a layer of particles existed far
above the earth and that Marconi’s radio signals
had in tact been bounced off these and reflected
back to the earth. In about 1925 it was established
that a layer of ions and electrons existed at a
height of about 65 miles above the earth’s surface.
This layer became known as the Heaviside Layer
or the Heaviside-Kennelly Layer.

The density of the electrons and ions in the
Heaviside Layer is sufficient to reflect radio waves
back to the earth. .

Radio waves are not in fact simply reflected by
the layer of ions and electrons but are actually

“bent” before being returned to earth. This
bending is called REFRACTION. The greater the
concentration of ions and electrons in the Heavi-
side Layer. the greater the degree of refraction,

In Fig. 100 the transmitter is represented by the
letter T. Waves 1, 2. and 3 are waves radiated by
the transmitter at different angles to the tangent

to the earth at that point.

Fig. 100: Reflection of radio signals from the jonosphere.

Fig. 99: The electromagnetic
spectrum.

v
]
Infra | s|Uitra
Radio waves red Li: V;O,';t X - Rays |Gamma-~ Rays etc.
|
e
b‘ 406 10Q 10!0 1012 1014 10‘8 10\0 1020 1022 1024

frequency (c/s)

]
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The angle of radiation of signal 1 is such that
“ insufficient bending occurs to bring the signal back
to earth. A certain CRITICAL ANGLE OF
RADIATION must be reached before radio waves
can be refracted sufficiently to bring them back
to earth.

Signal 2 is a signal which is radiated at an angle
just LESS than the critical angle and is conse-
quently bounced back to the earth. The distance
from the transmitter to a receiver at a point Y is
the minimum distance in this case which can be
covered by ionospheric propagation. This distance
is often called the SKIP DISTANCE for the
signal.

Signal 3 is a signal which is transmitted with a
lower angle of radiation and the distance covered
by the signal is consequently much larger.”

The maximum distance travelled by a signal
which is not reflected from the ionised layer is
from T to X. The radiation which reaches a point
such as X is called GROUND WAVE radiation.

11.4 The Maximum Usable Frequency

If a very low frequency signal is transmitted
with a radiation angle of 90°, i.e. vertically, the
signal will be reflected back to the earth. If the
frequency of transmission is then gradually
increased at a certain frequenoy the reflection will
fail to occur. This is called the CRITICAL
FREQUENCY for the particular ionised layer.

The critical frequency enables a transmitting
station to use the highest frequency possible when
transmitting signals over a certain specified
distance. This highest frequency possible is called
the MAXIMUM USABLE FREQUENCY or the
m.uf. If for example in Fig. 100 a signal of fre-
quency 10Mc/s is radiated at an angle R, and is
to be received at Z. If increasing the frequency of
transmission makes the signal “skip ™ over Z then
the m.u.f. would be 10 Mc/s. -

11.5 Angle of Radiation for Covering the Maximum
Distance '

To cover the maximum distance the signal must

be radiated along the tangent of the earth at the
point where the transmitter is situated. The angle
of radiation for maximum distance coverage would
therefore be 0°.

11.6 Multi-hop Transmission

Ip order to transmit signals over” considerable
distances the radio.wave may, after being bounced
back to earth, be reflected back to the ionosphere
by the earth and then returned to the earth once
more. Where reflection occurs from the iono-
sphere more than once the type of transmission is
often -called MULTI-HOP TRANSMISSION.

Each reflection will naturally result in a loss of
power by the radio signal.

Fig. 101 shows in diagram form the principle of
maulti-hop: transmission.

11.7 Sunspot Effect on the lonosphere

The ionisation in the Heaviside and other-layers
is promoted by the action of ultra violet light from
the sun and therefore if variations occur in the
amount of radiation from the sun the condition of
the ionosphere will vary.

i
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Disturbances on the sun's surface occur in an
11 vear cycle and this is called the 11 YEAR SUN-
SPOT CYCLE. When sunspot activity is at a
maximum, m.u.f.’s are also at a maximum and vice
versa. At periods of minimum sunspot activity
only low frequencies, say between 2 and 10Mc/s,
are useful for transmission at night-time.

Seasonal changes also occur which result in
variations of the m.u.f.

11.8 The Appleton Layer

A second ionised layer about 170 miles above
the earth was discovered by Sir Edward Appleton
and radio waves can be reflected by this in much
the same way as from the Heaviside Layer. (The
Heaviside layer is often called the *“ E” layer and
the Appleton layer the “ F” layer.)

11.9 Magnetic Storms

At times of exceptional activity on the sun’s
surface charged particles may leave the surface of
the sun and travel to the ionosphere and cause
intense magnetic storms to occur. The degree of
jonisation in the ionosphere is thereby consider-
ably increased and radio signals are completely
absorbed by it. The period of fade out due to
magnetic storms-may be fairly long—several days.

11.10 Aerials—the Polarisation of Radio Signals

The obvious function of the aerial is to make
sure that the power from the transmitter is
radiated efficiently into the atmosphere. Generally
the term * aerial ” includes any feed lines to the
aerial.

If the aerial is vertical the radio waves trans-
mitted will be polarised vertically (and therefore
also received best by a vertical aerial) and if the
aerial is horizontal the radio waves will be
polarised horizontally. If the aerial is slanting or
1n any other position than vertical or horizontal,
the radiated wave will contain both horizontal and
vertical components,

11.11 The Impedance of an Aerial

If at any point on an aerial the current and
voltage can be measured then the impedance of
the aertal at that point is given by Z = E/1 and
will be expressed in Ohms.

11.12 The Half Wave Aerial

This is one of the simplest forms of aerial, and
as its name suggests it js a wire whose length is
equal to half the wavelength of the transmitted
signal. The correct name for this type of aerial is
the DIPOLE.

Fig. 101: Multi-hop
transmission.
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Clean, rigid, plastic moulding

Q\ /// Withstands excessive vibration

0 Impervious to moisture

Capacitance available up to 0.33,F

Voltage range up to 1000 at 85°C, 1500 at 70°C 0

Cap. Tolerance at .0luF +259

Power Factor less than .01 at 1000c at 20°C

' For full technical delails
send for T.C.C.
Bulletin No. 89R.

| AN OUTSTANDING NEW PAPER DIELE
Temperature rating: —40°C to +85°C
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— e

CTRIGC CAPACITQR
DESIGNED FOR THE
HIGHER TEMPERATURE RANGES *

0

l‘l‘l!lll“‘llllll

THE TELEGRAPH CONDENSER CO. LTD. (Head Office & Works) North Acton, W.3. Tel: ACOrn 0061

also at Chessington, Surrey and Bathgate, Scotland

Telex: 261383

e ELEGTRONICS s v
BU".D 25 CIRCUITS

EXPERIMENTS
tncluding :

TEST GEAR
@ MINIATURE CATHODE RAY OSCILLOSCOPE
@ YALYE EXPERIMENTS @ TRANSISTOR EXPER!MENTS
@ BASIC AMPLIFIER @ BASIC OSCILLATOR
@ BASIC RECTIFIER @ ELECTRONIC SWITCH

@ SIGNAL TRACER
: :m’gg:ﬁ:ﬂ’::&ﬁg“”” BASIC COMPUTER CIRCUIT

BASIC RADIO RECEIVER
@ SQUARE WAVE GENERATOR @ MORSE CODE OSCILLATOR

@ SIMPLE TRANSMITTER ETC. ETC

This complete practical course will teach you all the basic 1act®
of electronics hy making experiments and building apparatus
You learn how to recognise and handle all types of components
-—their symbols and how to read a circuit diagram. You see how
circuits are built and how they work BY USING THE OS-
CILLOSCOPE PROVIDED. Applications of «il the main
electronic circuits are demonstrated—radio reception and
transmission; photo-electrics; computer basics; timers; con-
troi circuits, etc; lncludlng servicing techniques. NO MATIHS
USED OR NEEDED. NO THEORY NELEDED. NO PPRE-
VIOUS KNOWLEDGE OR EXPERIENCE NEEDED. Tutor
service available. No extras needed—tools provided. Send now.
for FREE DETAILS without obligation. to address below

TO: LERNAKIT, Dept. K 10, RADIO HOUSE, 40 RUSSELL
STREET, READING

Please send free detaiis—

POST Rk ~avte oo
NUW ADDRESS ..vveenenns 0000000000000 e

The Sensational
ALL-TRANSISTOR!
Communications Receiver

EDDYSTONE
AECJO .
for use in the home, caravan, ca'nr or Boat,
H.P. facilities. Only £48 Part exchanges.

Write for brochure

170-172 CORPORATION STREET .

BIRMINGHAM 4 .
Telephone CEN 1635

3
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SPECIAL RADIO
CHASSIS OFFERS

-
T HIFLEONT MENTAL

TEREOPHONIC RACHOGRAM CHASSIS

Magnificent ‘Continental’ Stereophonic
Radiogram Chassis with piano key switches,
built-in ferrite rod aerial. Comes comple:e
with two 107 elliptical loudspeakers, plus a

mono/stereo 4-speed automatic record
changer.
Special terms available of £4.10.0

deposit followed by 18 monthly pay-
menu of £1.13.0 (total H.P. of £34.4.0) -+
15/- P; & P. Send £5.5.0 now.

IMPERIAL
TEREQPHONIC RA

The Imperial stereophonic 4 waveband
chassis has the most advanced specifications
yet offered in this country. There is a built-
in ferrite rod aerial, seven piano key buttons,
controlling mono/stereo  selection-Gram
ong-Medium-Short-FM-ON/OFF. The unit
comes complete with two 107 elliptical
loudspeakers plus a mono/stereo 4 speed
automatic record changer.

Special terms available of £6.4.6 deposit
followed by 24 monthly payments of
£1.15.10 (total H.P. £44.9.6)+17/6 P. & P.
Send £7.2.0 now.

Hi-FI EMPRESS RAINOGRAM CHASSIS
i

This fabulous ‘Empress’ Hi-Fi radiogram
chassis is offered complete with 10" ioud-
speaker plus 4 speed autochanger. At
only 23 gns this is the bargain of the year.
Special terms available of £3.12.6 deposit
followed by 18 monthly payments of
£1.6.7 (total H.P. £27.11.0)4-15/- P. & P.
Send £4.7.6 now.

All Lewis Radio equipment inoluding valves are fully
guaranteed for one year. Send your chegne or P.O.
today while stocks last to Dept. P.

radio

LEW1S RADID, W0, CHASE SIDE, SOUTHGATE
LOMDOMN, .14, Telephoney PAL 37331 RebE
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¢ LISTEN

& AND ENJOY THE

~ WORLD’S RADIO AMATEUR
: AND BROADCAST STATIONS WITH
= THE GREATEST OF EASE !!!
[~] .
WE HAVE SOLVED your aerial probiem for
WORLD-WIDE RECEPTION—NO MATTER
WHERE YOU LIVE ! ! !
World Expert Radio Amateur WIBB
(U.S.A.) claims the ‘‘JOYSTICK”
aerial ier to read s than with
his massive 520° VEE aerial 70’ _high ! ! !
ZL4GA, who is probably NEW ZEA-
LAND’S best known Radio Amateur,
has scrapped his outstanding 300" 45°
high aerial and has WORKED ALL
CONTINENTS on the *“ JOYSTICK* in
lunder 12 hours ! !!
“CQ* the Radio Amateur’s journal
claims ‘“JOYSTICK’® better for recep-
tion than the world popuiar DIPOLE
(four different receivers used to confirm
this decision!)
YOU CAN BE THE PROUD OWNER OF THE
WORLD’S MOST VERSATILE & COMPACT
““JOYSTICK”” COMPLETE RECEIVING SYSTEM
FOR AS LITTLE AS
£5.5.0. (“DX-MAGNET” system), £6.6.0
(Standard system), £7.7.6 (De-luxe system)
including carriage and packing.

Money Back if not Delighted
Not convinced? Then send for
brochure and showers of testimonials
to:—

PARTRIDGE ElECTRUNICS LTD

(D w.)
“CAISTER HOUSE" PROSPECI‘ ROAD
BROADSTAIRS, KENT

FAMOUS FOR THIRTY YEARS for
SHORT-WAVE EQUIPMENT ot QUALITY

H A C SHORT- WAVE
[ » [ KITS

H.A.C. were the origina! suppiiers of Short-
‘Wave Receiver Kits for the amateur con-

atructor. Over 10,000 satistied customers—
it

TEST METERS

20,000 O.P.V. MODEL TP 58. Reads voltage up to
1,060 D.C. at 20,000 ohms per volt and A.C. at
10,000 O.P.V.; D.C. Current to 500mA; Resistance
to 10 Megs.; Capacitance to 0.1uF; Decibels from
—20 to +36. Size 3iin. x 6}in. x 1%in., £5.18.0.

2,000 0.P.V. MODEL TP 10. Reads A.C. and D.C.
Volts up to 1,000; D.C. Current to 3500mA;
Resistance to 1 Meg.; Capacitance to 1pF;
Decibels from —20 to +36; Output jack for,
Auwlio Measurements. Size 3} x 6 x liinz.
£3.19.8

30,000 OHMS PER VOLT MODEL 500. Reads
voltages up to 1,000 D.C. at 30,000 ohms per voit
and A.C. at 15000 O.P.V.: D.C. current to 12
ainps. Resistance to 60 Megn.; Decibels from —20
to +56; incorporates internal buzzer for audible
warning of direct shorts and blocking condenser
for Al' output measurements. Size 8%,4X 6%,
x djin,, £8.19.8.

TRANSISTORIBED TEST EQUIPMENT. Fully

guaranteed, brand new. By NOMBREX : 150

Kejs.—350 Me/s. Signal Generator, £8.10.0,

Resistance-Capacitance Bridge, £8.5.0. 1-15 volts

1.C. Power Bupply, £6.10.8. Audio Generator

éO/IOA)OOO cfs. 216.15.0. Inductance Bridge.
0.0.

e
SPECIAL OFFER OF AMERICAN VALVE VOLT-

METERS. Il Megs., Inpui. § D.C. Voltage
ranges to 1,000. 5 A.C. voitage ranges to 1,000
8  Resistance range to 1,000 Megohms. din.
200 microamp. teter. For 110/250 voits A.C.
vperation. With teet prods ard operating instruc.
tions. Manufactured by RCA and Electronic
Designs. ONLY £7,18.6 (Post #tc. 3/6).

LINEAR AMPLIFIERS. LG34, 4 watts, size 84 %

% 2{in. high, £5.5.0. L45A 5 watts. size
7 x 7 x 3in. high, £5.18.8. Protective cover 12/9
Ln/Jo 5 watts stereophonic, size 104 X 8 x 6in.,
£1212.0, cover with carrying handles, 25/-.
“Diatonic™ 10 watts Hi-Fi Ultra Linear Push-pull
size 9 X 7 x 6}in. high, £12.£2.0. Cover with
carrying handles, 19/8. L1/10 10 watts Hi-Fi
Ultra Linear size 8 x 7 x 3in. high, £13.18.0,
Cover with carrying handles, 19/6. '‘Conchord™
30 watts Hi-Fi Ultra Linear size 12} x 9 x 74in.
high. £18.16.0. Cover with carrylng handles, £5/-.
L50 50 watta Hi-Fi Ultra Linear, size 14 X 10 %
&in. high, £23.2.0. Cover with carrying handles,
32/8. All amplifiers for normal A.C. mains, and
ex stock. Details on request.

¢
‘“Tripletone’ Convertible Amphfier. Size 10 X
3 x 4kin. high. 4 watts output matched for 2-3
ohms, OR 2 amp]mers can be coupled together for
STEREOQ, £6.19.6 e

“Tripletone™ F.M. Tuner. size 11 x 6 X 3in. high.
Coverage 86-104 Mc/s. £13.198.8 (unpowered), or
£15.14.8 (self-powered). Detalls on reueat.

MICROPHONES. Crystal Types. Guitar, 12/8.
Desk, with built«in stand, 15/-. Acos 38/1. Stick
and Table Stand 32/6. Super 8tick, with heavy
Desk Stand 49/6. Moving Coil Types. Stick with
heavy Desk Btand, 58/8. 'Shm]me" Stick. 50K
impedance, with smtch, 75{-. Omni-directional
chrnme plated die-cast frame, 60K with switch,

including Technkxl Colleges, H
Public Schools, R.A.F., Army, Hams, ete.
IMPROVED 1985 RANGE
1-Valve model “CX”, complete kit, Price 34/6
Customers say: ‘Definitely the best one-
valve B.W. kit available at any price’. This
kit contains ali genuine Short-Wave com-
ponents, a drilied chassis, accessories and full
instructions. Ready to assemble and of
course, a8 all our products, fully guaranteed.
FULL RANGE of other kits stiil available
including the famous model 'K' price 77/~
Before ordering cail and inspect a demon-
stration receiver or send for a descriptive

catalogue and order form to—

“H,A.C.” SHORT-WAVE PRODUCTS
(Dept. T.H,), 44 01d Bond 8t.. London W.1

HARRIS ELECTRONICS
(London) LTD.

138 GRAY'S INN ROAD,
LONDON, W.C.1

Telephone: TERminus 7937
Please include carriage cost on ALL items.
Trading hours 9 a.m.—8 p.m., Monday—Friday.
Closed 8aturday. We are 2 muns. from High Hol-
born (Chaneery Lane Station) and 5 mins. by bus
from King’s Cross.
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75=x

100=y

(a)

(b)

Fig. 102:
from a dipole.

Radiation

The length of the dipole would be approxi-
mately half a wavelength in space—but at ground
level where the aerial has to be supported (thereby
adding capacity to it), the length is correspondingly
decreased.

In the dipole the current distribution is such
that it is at a maximum at the centre and
(theoreticaily) zero at the ends. The voltage is
maximum at the ends and minimum at the centre.
In practice the r.f. voltage in the aerial will not be
zero at the centre due to the resistance of the
aerial. This resistance is composite of the resis-
tance of the aerial due to the material from which
it is constructed, and to the RADIATION
RESISTANCE of the aerial. (The radiation is a
representation of the radiation properties of the
aerial.)

Shown in Fig. 102 is the radiation pattern for a
dipole aerial. It must be remembered that the
diagram is a vertical cross section and that in fact
the three dimensional shape is rather like an apple
cut in half.

Question

Draw a diagram to show how a radio signal s
transmitted by a station T and is received by a
receiver R. The signal is reflected twice by the
tonosphere. Draw in a dotted line the path you
would expect the signal to take if the frequency
of transmission were increased, and mark the new
position of the receiver as RI.

//

Fig. 103: Solution to last
month’s question.

[

Last Month’s Question

Diazrams of the type required for last month’s
question are shown in Fig. 103.

PART 12 NEXT MONTH

PRACTICAL SUBSTITUTIONS
—continued from page 426

any old valve fitting the existing valveholder. The
base should be extracted from the old valve
envelope and its pins appropriately wired to the
required new valveholder, which is then fixed on
top of the old base.

Series or parallel cathode bias correcting
resistors, small bias electrolytics, grid or screen
stoppers can be inserted between the base and the
pins of the new valveholder within the adaptor.
The substitute valve is then inserted into the
adaptor and the assembly plugged into the old
valveholder on the chassis without any modifica-
tion of the main equipment. This is often the
quickest and cheapest way-to modernise vintage
equipment. '

If all valves are changed in this manner the
heater winding on the mains transformer can also
be changed (e.g. converting from 4V a.c. heaters
to modern 6:3V heaters). Ignore the -original 4V
winding and use a separate 63V heater trans-
former or wire one half of a second centre-tapped
4V winding in series with the original 4V winding.
Observe current ratings of the windings in selation
to the requirements of the new valves.

PART THREE NEXT MONTH
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BOOKS REVIEWED

RADIO AND AUDIO SERVICING HANDBOOK
by Gordon ). King, Assoc.l.E.R.E., M.LLP.R.E,, M.T.S.
Published by Odhams Books Ltd., Long Acre, London,
W.C.2

25& ;:a.ges., 140 illustrations, %in. x 6in., hard covers.
Price 25s.

UPERFLUOUS to stress that Mr King’s

trump card is an almost deceptive readability.

Deceptive, for there is nothing facile about this
book, which attempts to cover a very wide
ground, and largely succeeds.

The reviewer’s only eriticism can be that loud-
speakers and. enclosures, tape recorders and f.m.
radio theory and servicing receive too little atten-
tion, but we can refer to the author’s other well-
known works, where these subjects receive special
treatment.

To compensate, this book has two meaty
chapters devoted to transistor radio servicing, with
an introductory few pages on the transistors
themselves. The reader is not frightened off—as
too often occurs—by mathematics and strange
diagrams, but led firmly into the practical matter
of tackling receiver faults.

This is, in fact, a practical guide. and should be
of equal use to the practising technician as to the
amateur enthusiast. We go through workshop
techniques, service procedure. methods of fault-
finding, equipment one is likely to meet, mains
radios, tuners and receivers for v.h.f. A number
of commercial circuits are given. Valve portables
and transistor sets have three chapters.

“ Record Reproducers ™ serves as the vehicle for
information on amplifiers generally, though hi-fi
amplifiers, as such, are not dealt with, and negative
feedback receives only a perfunctory mention. A
chapter' on Turntable units includes some direct
advice on converting an older unit to modern
style, and another deals fairly fully with tape
recordets, their principles and practice.

It must .be understood, however, that with
electro-mechanical devices such as autochanger
units and tape recorders, the methods of doing the
same operation seem almost limitless, and Mr
King has not attempted to explain in detail the
very many designs on the market. His work gives
sufficient guidance for the intelligent handyman
to follow the jog through from basic principles.

Of particular interest is the author's method,
also developed in earlier books, of laying out a
procedure chart. giving at-a-glance check points
for particular faults. These have been very
carefully and cleverly worked out, and the six of
them might well stand publication as a combined
wall-chart in the workshop or den.

Quite certainly, this is a book that should be
added to the enthusiast’s shelf.—H.W.H.

September, 1965

TAPE RECORDERS—HOW THEY WORK

By Charles G, Westcott and Richard F. Dubbe
Published by Foulsham-Sams Technical Books Ltd.,
Slough, Bu ks.

224 pages, 83 x 5{in., hard covers. Price 26s.

LTHOUGH there are a number of books on
tape recording at present on the market, very
few offer the amateur enthusiast precisely
what he wants—a description of the equipment,
some details of the theory behind it, typical lay-
out diagrams and circuits, with practical notes on
maintenance. o

Some. but not all, of this information, can be
found in various publications. In this book, an
admirably balanced mixture has been achieved,
and although American in origin nevertheless con-
trives to deal with the general subject of tape
recording in a way that the British reader can
readily assimilate and understand.

An introductory preface purports to give
guidance to the British reader, but it is surely
unncessary after all this time to tell us that VIVM
means * Valve-Voltmeter ” and * Vacuum-tubes ”

-

- are valves. The principal differences that matter
relate to mains supplies and certain trade terms
such as *puck wheels™ for *“idler wheels”,

gimmicks. shut-off, etc., easily understood from
the text, plus the need to re-orientate when read-
ing circuit diagrams that have h.t. lines anywhere
but at the top!

-In only one respect can this ‘ universal”
approach be faulted: this is the failure to mention
that there are other systems of equalisation
besides the American NAB and alternative spool
dimensions. However, readers of a book such as
this will be conversant with the facts of tape
recorder life and will know where to look up
the CCIR data if needed!

The book begins with the inevitable. chapter on
Magnetic Recording History followed by a very
simple chapter on the theory and two chapters on
the mechanics of tape recording, transport
mechanism and motors. These are well worth
careful study.

A short chapter on Recording Level Indicators
gives due weight to the VU meter, as might be
expected. and fails to mention the PPM, which is
one of the reviewer’s pet hobby-horses, and leads
the way to the basic electronics—the Bias Oscil-
lator. Equalisation. Record and Playback amplifier
(Transistor amplifiers and pre-amplifiers are given
full measure here. we are glad to note). Chapters
on Heads and Tape complete the treatment of the
machine proper. while the final two chapters deal
with Test Procedures and Special Applications.

The book can be safely recommended as an
interesting and informative read for amateur and
professional alike.~L.E.H.
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Another step forward

AN IMPROVED AVOMETER

Model & Mk. Il

@ Fused ohms circuit provides increased protection

against inadvertent overload.

@ Improved temperature coefficient over whole range.
With the aid of a range of d.c. shunts, measurements

can be made up to 400 amps d.c.

This new model incorporates increased sensitivity,
the lower AC ranges and wide frequency characteris-
tics, with the traditional Avometer feaiures inciuding

the AVO automatic cut-out mechanism and inter-
locking rotary switches for quick range selection.

Write for fully descriptive Folder or for complete Catalogue of AVO Instruments.

m@ . XP AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I - ViCtoria 3404

M.

Newnes Practical
Electrical Engineering

Electrical
The more experienced you are the better your 4 Volumes
prospects and the bigger your income . . . it’s Case of
as simple as that! In Newnes PRACTICAL 36 Charts
ELECTRICAL ENGINEERING 87 quali-
fied specialists help you. Containing ove

r
2.000 explanatory drawings and photos, 2.350
pages. it is your complete and authoritative

Nuclear Power
Stations Booklet

Electrical Pocket

library. Installation Works—Wiring regula- Book
tions, methads, equipment, testing. Lighting, THE
Heating. Refrigeration, Time switches, COMPLETE

Alarm Systems, Public Address equipment,
etc. Instruments. Machines, Equipment—
Motors and Control Gear. Transtormers.

SET IS YOURS
BY POST ON

Rectifiers, Instruments, Meters, Electronic A WEEK’S
Control, etc. Operation. Maintenance
Repair—Welding Plant, Furnaces, Electric F R E E
Traction Cranes, Lifts, Testing, etc. G;nera—
tion, Transmission, Distribution — Power
Stations. Sunply’ Cables, Faults, etc. TR'AL

P s e e s s e e e s e e e =
To: George Newnes Ltd.. 15-17 Long Acre. London, W.C.2 l
Please send Newnes Pr-ctical Electrical Engineéring without
obligation 1o buy. If you accept this application ! wiil post
16/~ deposit 8 days atter receipt of books, then 20/- monthly
for 16 months. paying £16.16s. in all—or return the books.
Cash in 8 days £16.16s.
If under 21 your tather must fill up coupon.

Full Name ...
(BLOCK LETTERS) (Mr.,

Address o @ errean

i

|

I

|

|
sy
Tick V where abbhcable l
|

|

i

|

|

o

Mrs.. Miss)

The address on eft is —
My Property
Rented unfurnished
Parents’ Home
Furnished Accom,
Temporary Address

OCCUPALION i s o st s crsssossns

Signature....

(PEE)72/1536

EXPRESS -ELECTRONICS

32 SOUTH END, CROYDON, SURREY
Teiephone: Croydon 9186
FOR THE FOLLOWING BRAND NEW UNITS

AMPLIFIERS
TRIPLETONE HI-FI MAJOR 12 wate .. £15.18.6
TRIPLETONE CONVERTIBLE 5 watt £6.19.6
TRIPLETONE GEMINI STEREO 5 watt .. £15.15.0
LINEAR B 3 wate £ 60
LINEAR DIATONIC e 12 watt 0
LINEAR CONCHORD 30 wate
ADASTRA 3-3 4 watt
LEAK TLI2. 4 watt
LEAK VARISLOPE PRE-AMP a
LEAK TL50 ... 50 watt
QUAD 15 watt
QUAD STEREO/MONO PRE-AMP

LOUDSPEAKERS

GOODMANS AXIETTE 8in. 6 watt ™ 000 £5. 5.0
GOODMANS AXIOM |0in, 10 watt oo £6. 6.0
GOODMANS AXIOM 201 15 watt .. £10.15.0

BAKERS ‘SELHURST' 3 or I5 ohm

JUNIOR 8in. 8 watt foam..
STALWART [2in. ... 15 watt o
BASS GUITAR [2in. 00 25 wate o
STANDARD Heavy Duty l2|n 20 wate

BASS Heavy Duty I2in. ... 25 watt oo
AUDITORIUM 15in. 35 wartt

RECORD PLAYERS
GARRARD SRP10 4-speed o
GARRARD AUTOSLIM 4-speed o
GARRARD ATé TRANSCRIPTION
GARRARD 4HF TRANSCRIPTION
GARRARD A LAB SERIES
GARRARD 301 LAB SERIES
DECCADEC WITH DERAM HEAD ... e
BSR TAPE-DECKS PD2 Twin Track
De-Luxe record players with excellent

reproduction
incorporating the latest BSR 4-speed autochanger, independent

sound
tone and volume controls, high quality speaker. Not in kit form
but factory made and tested. Finished in most attractive two-tone
cabinets in blue-grey, red/grey or charcoal/grey with gilt trim.
200-250v. AC. £12.12.0.

Delivered free UK. S.A.E. enquiries.
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MAKE 5 DIFFERENT TRANSISTOR
RADIOS FOR

35/-

NO EXPER-
IENCE NEC-
ESSARY.
No Solderlng.
Onlh1 8 f
nections or
2269 st tadio to work.
Just look, you get
.B. Plans, Cabinet,
Loudspeaker (alone 1 /8). Earphone.
4 Semi-conductors, Colls, Condensers,
Switch. Screws, etc.
'ES — EVERYTHING! Loud clear
English d Foreign reception. As sup-
plied to Educatlona.l Authoritles. H.M.
Forces. etc. TESTIMONIALS GALORE.
Mr. R. O'D. of Londonderry, writes:—

recetved your co mponents and I must
am very satis with them. I have
(]t‘aA{ready set upl. ‘OMPLETE HOMIS

COURSE, Originaily £6 SEND
ONLY 35/- plus 3/ post, ete.

NEW RADIO

ANYONE
CAN BUILD
IN 2-3 HOURS

19/6 {
EVEN THE OLDER CHILDREN
BUILD THEM! . .. no soldering—only
16 connections! then hear It reach out
brmgln%m station after station. loud and
clear. Palm-of-hand size 4i x 2 x 1iin.
Many Testlmonials M.H. of Bradford,
writes I have just completed one of
ur sets success!ullu, it is the first time I
%ave ever tackled anyihing like a radio, and
I'must state here and now, I am amazed how
easy it is to a layman like me. Your instruc-
tions and pian have obriously been very care-
Jully thoughi out s0 that even the most dim
can follow them Direct from
Manufacturers to You. Send 19/6
plus 2/6 post, etc.

PARTS AVAILABLE SEPARATELY

AMAZING
CIGARETTE
RADIO

s 18/6

Yes, a perfectly ordinary packet of
cigarettes! — but watch your friends
astonishmen! on hearing it fetch in
station after station, loud and clear!
Still holds 10 Cigarettes—yet cleverly
conceals highly sensitive, fully transistor-
ised circuit (including timy battery),
Even a young boy can assemble it in under
2 hours. No soldering. No experience
necessary. Only 16 conneetions to make.
1dea] for taking to work with you From
our bulging testimonial file. . D.B. of
Jiuddersfield, writes: ** ., I have fitted
the parts in and it is working wonder-

fully ALL PARTS including Semi-
COnductors ABC Pluns. etc. ONLY
18/6 plus 2/6 post e

PARTS AVAILA BLE SEPARATELY

IT HAD TO COME EVENTUALLY! THE
“HEYSCEAPER" PERSONAL COMMU-
NICATIONS HECEIVER. Highly eensitive,
‘World-wide short-waves reception including
pews in English and countless other broad-
casts from RUBBIA, AMERICA, etc., ete.
Take it apywhere—
it’s featherweight! 8in.
x 3ftn. x 13in. Band-
spread Tuning. Ver-
nier Dial, Miniature
Valve Circuits, Plug-in

READ WHAT JUST A FEW OF OUR
SATISFIED CUSTOMERS SAY
R.C. of Harringay writes Reccived with
thanks Skyroma . . . Very pleased. Working

well,

B.M. of Harrogate write...
like to thank you ...
L.S. of London W.8 writes ...
a good try out and | am very pleased with

TRANSISTOR RADIO KITS

SOLD IN DEPARTMENT STORES AT 45.8.0.
OUR

Colls, Own Rod Aerial, | the results.
ete. 509 of production
to be exported. Any-
one can Assemble it
within 2 houn—only

with this radio ...
one more.

hone, my-to-follow
phn—49/0 plus 2[0 Pout m Rel G'tee.

radio.

GUHGURD ELE‘GTHUHIGS LTD. (Dept, P.W.24) 9 Western Road, Hove, Sussex

PRICE
| would
it is a real bargain. 37,6
given it P. &P,
378
Extra

S.B. of Somerset writes..
glad if you could send

T.F. of Stevenage writes . ..
like to say how pleased my son is with this

. delighted
Well-kpowp brand Transistor Radio Kita—YOU
SAVE £3.15.8. Covering ium/long wave with
parts including uullud Bemi Conductors. 48 page
instruction manual. Eptertaining and educational.
No soldering, just plug in, making many different
Radios in a few mins. Money back if mot delighted.

| would just

Fits 13 Amp fused, I5 Amp
or 5§ Amp, 2 and 3-pin
sockets.
Costs . .

ONLY 12/6

Get one now from any
good electrical or radio
dealers, hardware store,
etc., or if in difficulty
write to:

IFITTALL PLUGS
Coastrguard Rd.. Larne, N. Ire.

adjustod [ seconds
o fit any of

BARGAINS FROM

BROADWAY ELECTRONICS

TRA\SIS’] ORS: AF115, AF116, AF117, 00170 all at 4/6 ea. OC26
7/6 lard RF Packs OC44 two OC45 12/8; AF Packs OC81D two
0C81 8/ 8; OC44 3/6; OC45 3/-; OCT1 2/6, 00’72 3/-: OA81 Diode 2/3:
ORP12 Light Cell 7/8.

TRANSISTOR ELECTROLYTICS: 1, 2, 4, 5, 8, 10, 18, 32, 50, 1060
mfd. all at 15 volts, 1/3 each.

EARP with cord and 3.5 ohm magnetic 3/-;
250 ohm 4/- 180 ohm magnetic wit.h cnp 8/6. Xt,al 4-.

GUITAR PICK-UP complete with clip and screened lead. 12/8.
B.M.3. XTAL MIKE 30/-; table stand for same §/8.

GARRARD A.T.6. Mono £8.19.8. Stereo £9.5.0. A.T.5. Stel
£8.10.0. Autoslim £5.10.0; Autoslim pick-up arm fitted with Ronet.te
Stereo only 25/~ A.T.8 shells 6/20 GC8, GC2 cart. with brackets
5é }%a }lzdotor Bo/ard 15 x 14in. 12 mm ply cut out for Garrard or

changer

Cabinets suitable fgr tape deck, A.T.6 etc., 18 x 14} x 8}in. covered in
red and black Rexine with carrying handle, 67/6, Speaker cabinets
match with sloping front to take 12in. speaker, 42/8; to take
10in. speaker. 37/6.

The "*“BLAKE” 12in. Heavy Duty Cabinet. Size 24¢ x 18 x Sin. The
Baffle is }in. thick. Plain white wood £3; coyered in Rexine and
Vynair 85/-: De Luxe model veneered with wood grain Formioca
and standing on smart 6in. 1egs £5. Please add 10/- for carriage.

“HAYDON" Cabinet. 16} x 16 x 7¢in. Fabric covered. suitable 12in.
speaker 45/-. Postage 7/8.

Vynair speaker cloth 50in. wide 14/- v

Rexine leather cloth 50in. wide 10/6 vard (S.A.E. for samples).

NEON PANEL LIGHTS. 240v A.C. Atcolectric, 2/6 ea.
TERMS: C.W.0. or C.0.D,

BROADWAY ELECTRONICS
92 MITCHAM ROAD, TOOTING, S.W.17

Phone: BALham 3984
(four minutes from Tooting Broadway Underground Station)
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PRACTICAL TRANSISTOR SERVICING

By William C. Caldwell

Published by Foulsham-Sams Technical Books Ltd..
Slough, Bucks.

191 pages, 8iin. x 5jin., hard covers Price 24s.
RACTISING radio engineers may be forgiven
for imagining that 909% of the transistor radios
in use (or, more accurately, out of use!) have
been imported. Certainly, this underlines the fact
that transistor radio servicing must be carried out
by reverting to first principles and fathoming out
unfamiliar layouts with patience. Diagnosis is
the crux.

» This book is a purely practical work directed
entirely to that end. The emphasis 1s on diagnosis
of a fault in a transistorised receiver using only
tests and symptoms as a guide. As the author
begins by saying: . . . anybody can change
paris .. ."

The secret in dealing with an unfamiliar set is
to relate its circuit to known fundamentals. And
as these factors are international, there is little
neced for the mental gymnastics of interpreting
American writing to our own use, once we grasp
what is meant by ** A" line, etc.

One criticism is that the author does not pro-
vide enough actual circuits, even though the pages
abound in typical transistor configurations. He
has not given enough weight to modern output
stages, nor to mixer (convertor) and oscillator
circuits, where the most perplexing faults will be
encountered.

Despite this, there is plenty of useful matter.
Chapters on voltage tests and the interpretation of
incorrect voltages make the book worthy of
attention. as does a chapter giving easy tests for
typical transistors, in and out of circuit.

It is good to see, also, a whole chapter devoted
to car radio servicing, including dealing with
“hybrid ” receivers. The numbers of car radios
in use are rapidly growing: undoubtedly some
bargains will be available on the surplus market,
needing perhaps only simple tests and remedies.

A seven-page index makes up for the rather
untidy progression of the subject, which is the one
complaint that irked this reader. There are many
better. more comprehensive books on the subject,
and a few more directly instructional. but for the
average reader this book represents the best
marriage between theory and practice we have
seen.—B.R.G.

ELECTRONIC HAWAIIAN GUITAR

We have been advised that Mullard rod
magnets type No. FD196, as specified for this
instrument in our June issue, may be obtained
from Radio Crosland, 24/25 Foley Street,
London. W.1. They are priced at 36s. for a set
of six (6s. each), plus 2s. 6d. extra for all post
orders.

F-d 1HHIHTN

DESIGNING A MULTIMETER

The circuit on page 135 of the June issue
contains two errors. There should not be a
connection between position 8 on SIB (ImA
range) and the +ve input terminal. Also, it will
be necessary to join S1A switch positions, 8-9-
10 and 11 together, and a lead taken to the —ve
input terminal to complete the circuit.

NEXT MONTH /N
PRACTICAL

TWO-STAGE VFO

Comprises a Clapp oscillator, followed
by buffer/multiplier. Output on 3, S,
7, 14, 21 and 28 Mc’s amateur bands.
Provision for -8 Mc/s operation.

SOLID-STATE PHOTOFLASH

Simple and reliable .electronic photoflash
unit using semiconductors and a Xenon
flash tube.

ECONOMY FM RADIO

5-valve FM radio unit, using a prebuilt front
end and Foster-Seeley discriminator. Cost
£3 or less.

ADD-ON BFO

Diode-plus-transistor add-on unit to pro-
vide facilities for c.w. reception on short-
wave sets. Designed to fit into many
transistor portables.

OCTOBER ISSUE
ON SALE SEPTEMBER 9th

ORDER YOUR COPY NOW!.
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB

Hon. Sec.: W. G. Dyer, G3IGEH, 188 Gunnersbury Avenue,
Acton, London, W.3.

The next meeting of the Club will be on Tuesday, 17th Auguse,
at 7.30 p.m. at which G3IGM will be talking about his “‘Transis-
torised Double Superhet”.

Meetings are held at 66 High Road, Chiswick. Visitors are
always welcome.

BASILDON AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: Roberson, Secretary's Office, Milestone
Cottage, London Road, Wickford, Essex.

The Society has approached the Local Education Authority with
a view to arranging classes, to commence in the autumn of this year,
for the R.A.E. The success of this venture depends on the number
of people wishing to take the course so that the Secretary will be
pleased to hear from anyone wishing to take the course.
BROMSGROVE AND DISTRICT AMATEUR RADIO
SOCIETY
Hon. Sec.: J. K. Harvey, 22 Elm Grove, Bromsgrove, Wor-
cestershire.

Monthly meetings continue to be held in Co-operative Rooms,
High Street, Bromsgrpve at 2000 BST on the second Friday of each
month. Morse code classes precede the meetings at 1915 BST.
CLIFTON AMATEUR RADIO SOCIETY
:lon. Sec.: J. Rose, G3OGE, 63 Broomfield Road, Beckenham,

ent.

SWL Frank Bettis was the winner of the nocturnal d.f, contest,
while G3IKY was successful in the first daytime event.

During the summer, informal meetings are held on Fridays and
Wednesdays at 8 p.m. at 225 New Cross Road, London, S.E.l14.
COPPULL AND DISTRICT RADIO CLUS
Hon. Sec.: R. Calderbank, 165 Preston Road, Coppull, Near
Chorley, Lancashire.

This is a Club which has only recently been formed. Meetings are
held at Scout HQ, Cherter Lane, Charnock Richard, Near Chorley,
Lancashire.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, G2CVYV, 5 Uplands Avenue, Littleover,

Derby.

The 1296Mc/s Tests were held on [7th/i8th July. The Eighth
Annual Mobile Rally wifl be held on I5th August.

EAST WORCESTERSHIRE AMATEUR RADIO GROUP
Hon. Sac.: M, Nicholas, G3TOl, 12 Crabtree Close, Redditch,
Worcestershire.

On 12th August there will be a discussion and construction night
on the Club project ‘Two Metre Converter’.

Meetings are held on the second Thursday of each month at the
Redditch Old Peoples’ Centre, Park Road, Redditch.
HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: J. Ingham, GIRMQ, Lambert House, Greetland,
Halifax, Yorkshire.

There will be a Junk Sale on 28th September and the Annual
General Meeting will be held on 26th October.

Meetings are held at the Beehive & Cross Keys Hotel, King Cross
Street, Halifax, at 7,30 p.m.

HARLOW AND DISTRICT RADIO SOCIETY
Hon. Sec.: G, O’Donald, G3TL}, “Great East'’, Roydon Road,
I\o’don. Harlow, Essex.

“Harlow Day"”, sponsored by the local Council will be held on
Saturday, 28th August and Sunday 29th, and the Society will be
exhibiting various aspects of Amateur Radio and members’ equip-
ment.. /A ‘Stations wlll be operating on most bands. On the
Sunday we are including, in addition, a Mobile Rally.
MID-WARWICKSHIRE AMATEUR RADIO SOCIETY
Hon. Sec.: H. C. Loxley, 5 Guy Street, Warwick.

On 28th June there was an exhibition of bers’
There will be-an Open Meeting on 12th July.

Unless otherwise stated, all meetings will be held in the Civil
Defence Training School, Harrington House, Newbold Terrace,
L ing Spa, and co e at 7.45 p.m.

E‘gRTHERN HEIGHTS AMATEUR RADIO SOCIETY,
28U

Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

On 7th July there was a display of members” gear, and on the
21st a Ragchew. There was a lecture on D.F. Equipment on the
4th Awgust, given by M. Niman, G3LGN.

s’ equip

PETERBOROUGH AND DISTRICT AMATEUR RADI®
SOCIETY

Hon. Sec.: D. Byrne, GIKPO, Jersey House, Eye, Peter-
borough, Northamptonshire.

Meetings are held every Friday evening at the Clubroom in the
Old Windmill on the London Road, Peterborough.

Shortwave listeners will receive a warm welcome at the Mobile
Rally and Radio Treasure Hunt to be heid on the river bank near
the swimming pool at Peterborough on August Bank Holiday.
No charge for admission and plenty of parking space. .
PURLEY AND DISTRICT RADIO
Hon. Sec.: A, Frost, G3IFTQ, 62 Gonville Road, Thornton
Heath, Surrey.

The A.G.M. was held on |8th June and the following officers were
elected: Chairman, E. R. Honeywood, G3GKF: Secretary. A. Frost,
G3FTQ and J. M. Nisbet, G30GO, Treasurer. The Club holds
meetings regularly on the first and third Fridays of each month.

The meeting on 6th August will be “CW Practice and Ragchew”
and on 20th August there will be an evening portable expedition
to_Headley Heath.

RODING BOYS’ SOCIETY
Hon. Sec.: G, Cooke, 20 Eastwood Road, South Woodford,
London, E.|8. ‘

The Society has recently been preparing for its 1965 Summer
Camp. Generator power packs and transmitters have been rebuilt,
and the Society has acquired a small printing press.

SALOP AMATEUR RADIO SOCIETY
Hon. Sec.: Dr, Ken Jones, G3RRN, Grey , Shr bury
Road, Church Stretton, Salop. -

The Club still has no fixed abode but formal meetings on the
second Thursday in the month continue to be held at the Morris
Hall, Bellstone, Shrewsbury.

Recent events have included a talk on “Construction Tech-
niques’ by G3RRN and G3KYU, and a most enjoyable visit to the
Observer Corps H.Q. in Shrewsbury.

On 30th August, the Club station (G3SRT/A) will be operating
at the Church Stretton Traction Engine Rally. -

SALTASH AND DISTRICT AMATEUR RADIO CLUB
Hon. Sec.: D. Bowers, B.R.S. 26760, 95 Grenfell Avenue,
Saitash, Cornwall.

On 30th July, there was an Evening River Trip which was enjoyed
immensely by all who attended.

Meetings are held alternate Fridays at 7.30 p.m. in the Toc-H
Hall, Burraton, Saltash, Cornwall.

SOUTH BIRMINGHAM RADIO SOCIETY, G3OHM
Hon. Sec.: |. Rowley, GITQO, 195 Castle Lane, Solihull.

On 15th luly, Bob Jennings, G3NXYV, gave a demonstration and
talk on his KW2000 Transceiver.

On 19th August, George Brown, GSBJ, will give one of his very
special lectures.

EESTH SHIELDS AND DISTRICT AMATEUR RADIO
B

Hon. Sec.: D, Forster, GIKZZ, 4!

South Shields.

Over the weekend 6th, 7th and 8th August the Club joins other
exhibitors at the South Shields Annual Flower Show. This is held
in Bents Park, South Shields. The Club will be setting up a station
;9 olperate on bands 160m up to 2m, and will also put up a static

isplay.
VERULAM AMATEUR RADIO CLUB, G3STA

Hon. Sec.: G. Slaughter, GIPAO, § Leggats Wood Avenue,
Watford, Hertfordshire. - o

At the meeting on 16th June at the QTH in the Service Depart-
ment, Hedley Road, St. Albans, the Club held an inquest on N.F.D.
After this there was a junk sale, Mr. Turner of the G.P.O. gave a
lecture on BC! and TVI, on 2ist July.

On Wednasday, 18th August, the meeting wlil be devoted to
;:5: SWL- members, our ‘G8 plus three’ licensed members and

ms. -

WEST KENT AMATEUR RADIO SOCIETY
Hon. Sec,: H. F. Richards, |7 Reynolds Lane, Tunbridge
Wells, Kent.

Atdthe meeting on 23rd July N.F.D. arrangements were com-
pieted.

Meetings are held on the second and fourth Fridays of each
month at Culverden Park Road, Tunbridge Wells, commencing
about 7.30 p.m.

Mariborough Street,
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FIDELITY PERFORMANGE
from the

LUSTRAND

The Lustrand micro- '
phone is a moving
coil, omnidirectional
microphone with
fidelity performance

characteristics. Com-
pact, elegant and
weighing only 8 ozs, it is fitted with
a stirrup for table standing which is

recessed for easy hand use. Can also
be supplied for direct use with tape
recorders.  Full details on request.

LUSTRAPHONE

the foremost name in microphones

Lustraphone Ltd., St. George’s Works,
Regents Park Road, London, N.W.I.
PRImrose 8844

pars RADIO DATA

» ~RADIO ~\LE

‘ z;ﬁ; REFERENCE
: BOOK

‘ @ Compiled by

G. R. JESSOP, AM.LE.R.E.

Formulae, charts and tables
that cannot usually be readily
found have been coliated into 116
pages of this book for the radio designer,
engineer, and especially for the radio
amateur. The subjects encompassed range from
Ohm’s Law to transmission lines, filters, wideband
couplers, aerials. transmitter p.a.’s. rectifiers
and noise generators. Listed at the rear of the
book are numerous tables, amongst which infor-
mation on FT241 crystal frequencies, insulating
materials, units, wire and even the self-resonant
frequencies of capacitors may be found.

Price 12s. 6d. from leading bookselilers,
or 14s. including postage direct from:
R.S.G.B. PUBLICATIONS

Dept. PW, 28 Little Russell Street,
London, W.C.1. HOLborn 7373, 2444,
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM
CHASSIS AT £13.13.0 (Carriage Paid)

Chassis size 15 ¥ A] < 5%in. high. New mannfacture. Dial 14} x 4in. in 2
colours, prmlummantl\ ecream, 200-250v, A only. -
Pirk-up. . Speaker. Ae., K. and Dipole sockets. Five puﬂhbuﬂnm—
OFF. L.W.. M.W., F.M.. and Gram. Aligned and tested O.P. Trans-
former. Tone control. 1000-1900 M.; 200-550 M.: 88-93 Mc/y. Valves
EZ&0 rect: Eo'Hsl, EFR9. EABCS0, ELS4, ECC85. 3-ohm speaker
required.
10 ¥ hin. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis,
TERMS: (Uhassis) £3,10.0 down and 5 monthly payments of £2.4.0.
Cheap Room Iipole for VLHLF., 12/8. Feeder 8d. per yard.
ALTERNATIVE DESIGN LW, 1000-1900 M.: B.W. (9-15 Mc/s): M.W.
JFL8T-100 M) sram position. Otherwise itar to
l’ru e £15.15.0 ( pani). TERMS: £8.10.0 down and 6
ents of £2.4.0. Total H.P. price £16.14.0. Circuit

<hagramn 2

2-VALVE GRAMOPHONE AMPLIFIER
Price 37/6d. (P. & . 2/6d.)

Overall size 47 wide x 37 high x 24", Vol. and tone controls. Mains (ead.
Screened lead inpiut. With oniput transtormmer for 3-ohm. For series
econnertion to Garrard and B.3.R. Autochangers and Players. having
o0 v, tapping.

C'an atso be supplied on fal»ru' covered board with mains Lmnsformer and
8% x 4" speaker at 55/-. (P. & P'. 5/-)

BATTERY ELIMINATOR
For 4 low eonsumptinn valves (96 range) 90 v. 15 mA and 1.4 v. 125 mA.,
42/8d. (4/- post), 200-250 v, A.(. Also for 250 mA, 1.4 v. and 90 v. 15
mA. at same price. Twno units to replace existing batteries.

SELF-POWERED V.H.F. TUNER CHASSIS.
Covering S8-93 Me/s. Mullard  pertne-
ability tuner. Dims. 8 ¥ 6 x 6in. high.
Valves E('C85 and 2-EF89%'s pius
diodes with EZR0 rectifier. Mains trans-
former. Fully wired and tested ONLY
£8.17.8 (carr. paid). Room dipole 12/86.
Feeder 8d. per yard.

HIGH GAIN PUSH-PULL OUTPUT
AMPLIFIER £5.4.6 (6/- post)

Valves EZ&80. E('C83 and 2-ECL
8 giving 8 watts. Chawsis 12 x
; in. With O.P. Trans. for
ohm speaker. lsolated
hawls Bass and treble cut.
Mike. guitar, radin and crystal
pick-up inpul. Facilities for
tuixing mike and radio ete.
Front panel fixed.

Also availalile as straight 10-
watt amplitier with basg, trebie
and volume controls at £6.5.0. {6/- post). Front pane! may be removed
on this amp.

4 TRANSISTOR MINI-
o5 ATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANCE

PRINTED CIRCUIT. 4in. x 2{in. x 1}it. over transinrmers. Ontput for
3-ohm «peaker. Ruitzble for microphone, record player and intercom,
9 volt battery required. Frequency range 100 cpe. to 25 Keps. Push-pull
output class B. Instruction sheet provided. Fully wired ready for use
Three types. 200mW, 35/-; 300mW 41/-; 1.2W 57/6. (P. & P. 2/6 each).

CM21 CRYSTAL MICROPHONE

With 3.5 mm. Jack ping. 12/8 (Post 1/6).

4 TRANSISTOR BABY ALARM. Attractive walnnt veneer speaker
cabinet 13} x Sin. front. Ear piece as mike sensitive at 20f¢. x 60ft. Ext.
Lead, (P.P.6 battery required)—will last for bundreds of hours. Volume
Controf and On/Of. Price £3.19.8. (P. & P. 5/-).

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.

Aldershot 22240

{2 muue. from Station and Buses.)
CLORED WEDNERDAY AFTERNUON
CATALOGUE Ad.
Regret overseas orders cannot be executed.
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20 warts R M.S.

Size—81" x 3%11 x 1"
A SINCLAIR BRITISH DESIGN

< E

THE NEW APPROACGH
TO BETTER SOUND

By the use of Pulse Width Modulation in circuitry
developed exclusively by Sinclair Radionics, the unique
X-20 achieves standards never. before reached by any
audio amplifier in the world. From the input of the
integrated pre-amp through to the power output stage,
this amazing amplifier gives quality and power far
ahead of anything in its class to make jt the most original
and interesting design in years. You use your X-20 like
any conventional quality amplifier, but it occupies far
less space, costs less, behaves perfectly and brings a
refreshingly new approach te audio that is setting th
standard for the whole industry. X
An X-20 user writes

“Ploass semd me another X-30 amplifier, I received .oty last week axod &t
works very well.”—(Signad) J. B., Ellesmere. :

% 12 transistors % Output into 7.5 hms—
% Output stage — silicon 20 waets R.M.S. music
epitaxial planars power .
¥ Constant square wave 15 wates RM.S. con-
amplitude tinuous o
% 95% conversion efficiency % Output into 15 chms—
at output IS watts R.M.S. music
% Superb quality’ and re- valye
liabilicy 10 wates R.M.S. con-
% 20 to 20,000 c/si IdB tinuous
Y Total harmonic distortion % Makes ideai guitar or P.A.
—0.19% at 10 watts R.M.S. amplifier
A Y Input sensitivity — {mV % Built-in low-pass filter
1 into Sk} ensuras wide tolerance
d % Signal to noise ratio— load at output
. better than 70dB % Add tone and volume
Y Power requirements — * control, mono or stereo,

36V d.c. at 700mA system to choice

% Easily built in.an evening

SINCLAIR X-20

only ;
4, ozs. INTEGRATED 20 WATT PULSE WIDTH
MODULATED AMPLIFIER AND PRE-AMP

: Fings Lo e Complete kit of parts Built and’ ,{9 ]9 ‘6
inc. 12 tronsistors, tested i e
%20 MANUAL LF e i 7.] 9_6 x:20 Mains £4 19
ol J

Details various tone and volume control Power Unit
systems, stereo operation, input switching

S Surelsd TREE s ey servioe facilities available to all Sinclair Customers

SINGLAIR RADIONICS LTD.
COMBERTON, GAMBRIDGE <>+

weighs

www americanradiohistorv com


www.americanradiohistory.com

September, 1965

B THE WORLD’S SMALLEST RADIO
B FANTASTIC RANGE AND POWER
B IDEAL FOR PERSONAL LISTENING

SINGLAIR MICRO-6

B4 x 13, x'/,” B weighsunder | oz.

No transistor set has ever yet compared with the
Micro-6 for size, power, performance and design. No
set has ever given such pleasure and satisfaction both
in building and using it. Thousands upon thousands are
now in use throughout the world. Everything except the
lightweight earpiece is contained within the smart
minute white, gold and black case. Unique features
include bandspread over the higher frequency end of
the medium waveband for easy reception of Luxembourg,
powerful A.G.C. to counteract fading of distant stations,
and vernier type tuning. Quality of reproduction is
outstandingly good. Order your Micro-6 now and prove
for yourself why it cannot be too highly recommended
as an intriguing design to build and a most practical
radio to use. When you have built it, you will want to
have it with you always—and it plays everywhere!
Build it in an evening.

earpiece and easy to follow instructions 5 9

come to

MALLORY MERCURY CELL ZM3I12 (2 required) each M1
(Pack of 6—10/6)
“Transrista” black nylon wrist strap for Micro-6—77/6.

FULL SERVICE FACILITIES AVAILABLE TO ALL
SINCLAIR CUSTOMERS

It’s easy to build your Micro-6 and have
it working in an evening. All parts
including the special Metal Alloy
Transistors, case, dial, lightweight

PRACTICAL WIRELESS
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SINGLAIR

P.W.M. AMPLIFIERS
MICRO-RECEIVERS
MICRO-DESIGNS

T e Bl e U

ALL IN A SET SMALLER THAN A MATCH BOX

The technical specification of the Micro-6 is fantastic for its size:
The 6-stage circuit using 3 M.A.T's provides 2 stages of R.F.
amplification, double diode detector and high gain 3-stage A.F.
amplifier plus A.G.C. Tunes over medium waveband. .

B A POWERFUL AMPLIFIER
FOR YOUR .
MICRO-6

TR
em 150

SINGLAIR X-10

Integrated P.W.M. Amplifier

Recommended for use where a less
powerful amplifier than the X-20 is re-
quired. The X-10 aiso offers wonderful
advantages of quality, compactness and
price, and it can be battery operated if
desired. Tone control system added to
choice. For [2-15 volit operation.

Complete kit £5 1 9 '6

and instructions

All parts Turns your Micro-6
for build- into a powerful car,
ing with portable or domestic loud-
instructions. speaker set. I0mVY input
39/6 gives 750 milliwatt output into a standard
25-30€2 speaker. Frequency response

Ready 30-20,000 ¢/s4 1dB. Also makes a good
Built record player, intercom, baby alarm,
45 etc. Complete with built-in  volume
/' control and switch. 9v, operation.

OTHER SINCLAIR CONSTRUCTOR DESIGNS
MICRO AMPLIFIER—smaller than a 3d. piece.

52§dtyesbtzgt £6196 Suitable for A.F., R.F., F.M., etc., etc. 28,8
X-10 power . , MICRO-INJECTOR — easy to build and use
supbly unit £2-14-0 Manual free with all X-10’s fault tracer. Ready-built 32/- 27/6

AT M e - S TS s Ghn G S GRS SIS GRS GES GBS GED SN GBS SE Gne SRS GEm W

Please send me

ADDRESS...

for which | enclose Cash Cheque/Money Order

value £.....iii Ebaoaoonoooosacs d.

GUARANTEE ORDER FORM

.

Suaranfee
Should you not be completely

satisfied with your purchase l

when you receive it from us, I

i

]

]

your money will & refunded
in full and at once without
question. Please quote PW.9
should you prefer to write
your order instead of cutting
out this coupon.
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TAPE RECORDERS,
TAPES ETC.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 713 per line or part
thereof a\erage five words to line,
2 lines. Box No. /- extra,

TAPE TO DISC — New High-level
Cutters. 45 rpm, 21/.. S.A.E. leaflet,
DEROY, 52 Hest Bank Lane, Lan-
caster.

Adv ertiscments mua.t be prepaid and

addressed Advertisement

Manager, "l'ractlcal Wireless”,

Tower House, sauthampton $t.,
London W.(C.2.

SOUND RECORDINGS

A UNIQUE BUY, Recording tape. top
brand, 7in., 2,400{t., D.P., 2§/-; 5iin.,
1,200¢£., 19/6. P. and p. 1/6 per spool.
Bangadns in all sizes. S.A.E. for list.
We repair, buy and sell Recorders.
E. C. KINGSLEY & ¢O. LTD, 132
Tottenham Court Road, London.

RECEIVERS & COMPONENTS

TRANSISTORS, UNMARKED, UN-
TESTED, 40 for t0/-, p. & p. 1/
4 pa.ckets post free. Relays, thousands
of types, special catalogue free,
General catalogue of Mechanical and
Electrical Gear, Tools, etc., 5,000
jtems free. K. R. WHISTON (Dept.
PRW), New Mills, Stockport.

¢ HEATHKITS "’ can now be seen in
London and fPpurchased on easy
terms, Free brochure. DI TV
ARFLACEMENTS LTD., Dept. PW1/9.
126 Hamilton Road. West Norwood,
8.E27. GIPsy Hill 6166,

MIN. JACK SOCKETS, 5/- doz. Co-
axial Plugs 10- doz. Transistors
2/8 eadh P./p. 1/-, over 10/-

B. ELECTRONICS
L’I'D. 12 E‘f.sex Rd., Stevenage, Herts.

SPEAKER REPAIRS, cones ﬁtbed
Batisfaction guaranteed. L. 8.
REPAIRS, Pluckley, ‘Ashford, Kent.

GUARANTEED NEW & TESTED TRANSISTORS

Money returned if not satisfled XA10l, 102, 103,

]11, 112, XB103, 1/9 ea.ch XAl116, XB102, XCl"l.
1, 8/9 each. XA191, 19‘2,X_Blla 5/8 each. X

0C169,

0Cs), 8 219 eu:h 0026, l- each. Genml pur-
pose ‘diode, 6d. esch. Germsnium rectifier GJ3M
3/- each. All prevlouu lists withdrawn. Add 6d.

P. & P, on orders under £1.
printed cirouit 1/9

2}in. speaker, 6/6 Ferrit.e block ll- Edge volume
contro! D.P.5K. 1/8, T.F. and Osc. colls (set of 4)
6/8 set. Blide switch D.P.D.T, 1/« Ganged condenser

J . P.P. output 716. Driver
lG,(Clrcult 1/8.

11 the ahove made speclally and ready for assembly
37!6 post free. Any item supplied separately

Add 1/6 P, & P, when order less than 10/-
CLEVELEYS ELECTRICAL ENGINEERING 00.
Bank Chambers, Poulton le Fylde, Lancs.

RESISTORS' You can't resist these!

000 assoried tage and value.

be repeated at £2/10/- per

1000 G. F. MILWARD, 17 Peel Close,
Drayton Bassett, Staffs.

SMLRADIO;

CAN,

DIAN MARCONI 52 RECEIVE

AD
Superhet Receiver covering 1.75 to 16 Mc/s
in 3 bands.

13 valves, crystal calibrator,

erami
ariables, x 68 x

Toggle Swlt.ch 5 6 amp 230 volts single or
double pole on-off, 2/, Post 1/-.

(Carriage charges apply to Ennla.nd and Wales

oniy)
Telephone: Worthing 9097

4ﬂ 42 PORTLAND
' ROAD. WORTHING

RECEIVERS & COMPONENTS

(continued)

DIRECT TV REPLACEMENTS LTD.,
largest stockists of TV Components
in the UK. Line Output Transfor-
mers, frame Output Transformers,
Deflector Coils for most makes.
Official sole suppliers for many set
makers. Same Day Dispateh Service.
Terms C.0.D. or C.W.0. Send S.A.E.
for quotes, Day and Night Telephone
GIPsy Hill 6168, 126 Hamilton Road.
West Norwood, S.E.27.

TUBES—-FAMOUS MAKES!

MW 43/69, AW43/80, CRMI71/2, AW43/88,
etc. ALL BRAND NEW & 1009 (Top
manufacture), ALL £6,2,6. Carriage paid.

LISTS. One Year's Guarantee Card.
Completely Rebuilt 36/44, 43/69 953 atc.
NEW VALVES. 12 months’ guarantee!
P. BEARMAN, 43 Leicester Road,
New Barnet, Herts. Tel. BAR 1934,

At POST FREE BARGAINS: Guaran-
teed set tested Valves, EF80, EB9I, ed.
each; ECL80, PY3l1, 2/- each;
PZ30, PY82, 2/9 each; PYS80, 2/6;
PL83 PL82, PCF80, 3/- each: 20P1,
EBF PL33 4/- each: N37, 4/3;
10P13 5/ SAE for list or enq'uines
COIl NENTS, 14 The
Borough, Oamterbury, Kent,

POTEHTIOHETEBS 25080 1W, 50002 1W, 500 } W+
5K 3}W, 50K }W, 50K }1W, 100K }W, 100K {W
150K IW 400K 1W, 500K } W, 1 Meg }W, 1 Meg § W
1.5 Meg 1W. 15/~ per dozen. your selection,
ELECTROLYTIC CAPAOITORS 100 mfd 6V, 10 mfd
26V, 50 mfd 50V, mfd 50V. All at 9d, each.
500 mfd 50V 2/8, 1000 m!d 50V 3/6, 100/200 m!d
275V 6/4.

SILVER MICA CAPACITORS. A packet of 100
assorted values up to 10,000 PF 18/-,

RESISTORS., A pkt containing 100 assorted values
1W to 3W 1% to 10% 6/-,

METAL RECTIFIERS 400V Max RMS8 150 mA 2/«

VALVE HOLDERS B7G 3/- per doz. State chassis
or P.C. Mounting,

TUBULAR CAPACITORS. .5 mfd 250V, .01 mfd
1000V, .1 mfd 150V, .01 mfd 200V, .02 mid 250V,
005 mfd 200V, 1 mid 350V, 8/8 per doz, you select.

12-PIN PAINTON PLUGS AND SOCKETS Type
500686, 9/- per pair.

PLESSEY WAFER SWITCEES 4 pole 6 way Type
GA2 4/8 each.

DIODES ED400, 8D92, 8D94, 2/6 each. 0A81 and
GEX34 2/ cach.

ZENNER DIODES VR475¥F 8/6, ZL18 12/6, IN2048/1
14/8, KR60 20/-.

NEON INDICATORS Red or Amber Type S8L78 5/-.
Postage and Packing for orders under £1, 1/+, under
£6. 2/~ above £5 free.

TRANSUNITS

79 HIGH STREET
WALTON ON THAMES
SURREY.

Tel: Walton on Thames 21361
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RECEIVERS & COMPONENTS

(continued)

AMATEUR DISPOSING OF RADIO
PARTS: S.A.E. list.

KELLY, 84 Ixban Avenue, Elm Park
Hornchurch, Essex.

ZENER DIODES. All type K.S. No. 314,
3.6V.. 32A, 3.9V,; 86A, 5.6V.: 36B, 5.6V.
30A, 8.8V.: 41A, D.AV.: 44, 13V, All at 5/-

ea,c PP, Loudupeakers, 10 x 2Mn, 16Q
mp.. 13/8 ea.. P.P. Pick-Up Heads ‘Iype
59/1 Plug ln complete with HI-G t/o Cart-

ridge with styll, 8/6. Rocker Switches
suitable for vacuum cleaners, etc., S.P.
250V, 5A, brown bakelite. plate size § x 1lin
24in. flush

2/~ ea. Moving Iron Meters,

mounting, 25A D.C.. 8/8 ea. P.P. Holidays

Aug, 22-Sept. 12, Holl Electronies,
golly House, Ford End, Chelmsford,
“S8eX.

50 TRANSISTORS, all tested, marked
and guaranteed. AF, P, Silicon
and PNP. Unobtainable elsewhere
a,c bhxs low price of 35/-, pius p. and
1/-. LTD., 224 West Road,
Wesbclxﬁ-onéea Fssex.

MULLARD BYI00!

With 25 chm limiting resistor ONLY 8/«
(Guaranteed)

Also: EF80, ECC81, ECC82 5/-.
FULL LISTS VALVES/TUBES FREE!
M/S E. A. JOHNSON

1* Pank Avenue, New Barnet, Herts

TRANSISTORS AT GIVE - AWAY
PRICE! NKT 124/5 Switching Tran-
sistors. Also eaxpahle of being used in
all stages of a superhet, 6 for 10/-
OCT1 equivalent 1/- each, 25 for £1
or £3 per 100. Miniature Earphones
with plug and lead 5/-. Transistor
Electrolytics 1/8 each, Brand new 4in.
ﬂpaa.kers 10/+. Goods under 10/- add

e please. G, F. ARD,
17 Peel ose, Drayton Bassett, Staffs.

TRANSISTORISED SIGNAL INJEC-
TOR. OComplete kit of components
and circuit of injector for testing
amplifier or radllo, 10/- only, post
free. G. P. 17 Peel Olose,
Drayton Bassett sta S.

KEEN AMATEUR disposing his
equipment (ine. Trans/celvers,
Transformers, Valves, Resistors, Con-
densers). £10 only for quick sale. For
oomvpuebe list wnite R HARV
Percuil,” Twyford, Bambury Oxon.

R & R RADIO & TV SERVICE
Dept. P.W.
¥ARKET STREET BACUP, LANCS.
Telephone 465

Closed for local holidays July 23rd—August 5th, 10685
SALVAGE VALVES Tested before despatch

6F13 4/6 U320 b/- PL36 6/- 2004 6/
6L18 4/6 10P14 b/- PL82 3/6 30Pi6 5/-
EF80  1/6 20P5 6/6 USOL 7/6 PCCB4 4/-
ECCS2 8/- 30P4 7/- 10F1L 1/6 PY81 8/8
ECL80 /6 6F15 6/- 20¥2 &/8 ysol 6/-
30F5  b/- EB91 1/- 30FLl 5- j30pi3 56
PL38  8/- EF85 b/- PY32 6/

PCF80 4)- 6/30L2 4/- BU4GT §f- 20D1 2/
PLSL 5/- 20P3 6[- 6F1L  gf¢ 30P12 5/-
Pz30 b/~ 30PLL 4/- EY88 .4/- PY83 §/-

Speakers, Ex-‘l’v sin. round, 8 ¥ din. 3/8; Sin.
round, 6/=; post 2/«

Line Oneput Transformers available. Btate set
model No.

Turret Turaers, 8/-, post 2/».

Scan Coils, ete. Quote set model No. with all en-
quiries and B.A.E. for prompt reply All goods
subject to sati iop or money
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RECEIVERS & COMPONENTS

fcontinued)

GARRARD 'AUTOSLIM
Units, £5. BUTLIN, 25
Brigliton.

MARCONI CANADIAN RECEIVER NO.52

Shipping

Autochange
North Road,

cast, Mag-
niticent 10-
valve re-
ceiver  in
three swit-
ched wave-
bands cov-
ering 1.75-

valve cry-

- atal cali-
brator employing dual crystal to provide marker
check at 10-100-1000 ke/s. One RF and two IF
stages, Other reflnements: valve, HT, and 8ignal
check meter, Interna! Sin. speaker and two H/
Phone outputs with switched control. RF-AF
(iain, Noise Limiter, Filter, BFO Heterodyne pitch
control. Wide and Narrow Bandwidth, Man or
AVCon CW & RT. Fast and Slow tuning with lock.
Additional O8C Tuning (plus & minus). Power
requirements HT 160v. 60mA; LT 12v. 1} amps.
vize 15 x 14 x 12iu, Fully tested and working.
ONLY £9.18.8, Carr. 15/8 or complete with Power
supply unit suitable for 115/230v. AC mains
412,19.8, Carr. 20/,

No, 52 GROUND-STATION comprising Racelver,
Tramsmifter and 12y, D.C. Power Uaif.
Cart, £2.10.0. (Mainland only.)

4 YALVE 4 WATT AMPLIFIER
“(¥* Core transformers
A.C. Mains 110/230 volts
600 ohms of high imped-
apce input. Qufput 3 or
600 chins (atate choiee) !
Coutrols: On/OfF switch.
Gain control. Indicator
light, Valve inspection panel. 18 x 7 x 7ln. Brand
New in maker's carton, 78/6, Carr, 10/-.
TELESCOPIC AERIAL M Tubular steel
copperised. spray finish, ring cam locking on each
section provides for full or any height reguired.
Buitable all tixings and Lase locations. Battom
section 1%in. diameter, 20ft. (4 section) Closed 5it.
9in. Weight 161b. 55/-, Carr. 5/« Q4ft. (8 section)
Closed 8it. 6in. Weight 20lbs. 78/., Carr, 5/-.
Further height by adding 3-a4ft. Whip sections 13/6.
Catr. 4f-, 8pecial price for quantifies.

WAVEMETER CLASS D

T

band 1,900

to 8,000 Kr/s,
75 metres)
1,900
Kejs.
Koo,
Nupply
input.
twin
new.

Freg.
Kefs.
(158-3
io two
Ke s
alsa
X000
[ D,
Complete  with
arystal. A
~l PRICE s2/6,
P.& PS5/

ranyes.
4.000

4,000

K fa.

CREED TELEPRINTERS., 7B LUsed
Price from £15. Carr. 30/-. .
MOVING €OIL HEADPHONES. (BRANXD NEW).
Chamois padded, complete with jack plug, 15/6.
Post 2/-, also available with matching moving coil
Microphone, 1848, post 2.

All No, 1Y 8et parts available.

S.AE. all enguiries.

condition.

Slany other bargaine’

A.). THOMPSON (Dept P.W.)
“EILING LODGE"
CODICOTE, HITCHIN, HERTS.
Phone: CODICOTE 242

£27.10.0.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE

HAMMER  FINISH PAINT. The
modern finish for electronics. Can be
brushed or spraved. Blue or Silver.
2i0z. tins 3/6, post 8d.: l-pint. 7,6,
post 1°9; 1 pint 15/-; post 2/9. Orders
over 30/- post fres. Retailers supplied.
Write for details. Amazing results!
Return of post service. FINNIGAN
SPECIALITY PAINTS (PW), Mickley
Square. Stocksfield, Northumberland.
MADE (]

MORSE MAD:

The famous RHYTHM RECORDED
CO E cuts the practice time down
o an absolute minimum.

One student, aged 20. took only 13
DAYS, and another, aged 71, took
only 6 WEEKS to obtain a G.P.O.
pass certificate, If you wish to read
Morse easily and naturally, please
enclose 8d. in stamps or two inter-
national reply coupons for full
explanatory booklet.

To G3CHS,
45 GREEN LANE, PURLEY, SURREY

TELEYISION SETS from 30/-. 20 for
£1 each, nol working, callers only.
20 Palmerstone Road, Early, Reading.
Phone: 62905.

NOW
READY!, ..... ..

instrument
case assembly using our ‘“‘Die Strip”.
The strip has been specially made for us at
Birmingham on qty production, for low
price to the public. It is made of high
strength alloy and will enable anyone to
assembie an instrument case or cabinet
in minutes. Full details of these products
will be sent free. Please send large
envelope self addressed.

88 set transmitter/receiver. Chassis less

valves, 20/- each. Post paid.

Copper Laminate Board, single or double
sided, §/. per square foot panels either
type 3ft. by 4ft., 33/,

High Stab Resistors, 5%, 6d.; 2%. 9d.;
1%, 1=, Every six packed in 7-compartment
linen finish component box.

Speakers 3 ohm P.M, Sin., 5/, 6in., /-,
7 x 4in., 7)., Bin., 8/-, [0in., 1216,

447

FOR SALE

feontinued)

RUSH R1 Wire Stripper. excellent
order, GEC 3kW Magnetiser, Quad 22
FM Tuner, Control Unit and Ampli-
fler. must be sold for best offers as we
are closing down. SOUND SERVICE
RADIO, 2 Gibbon Road, Kingston-on-
Thames. 8008.

TRANSISTORS

I17- each. Red or White Spots.

21-each. XAI01, XA102, XBI03,
OA90, XAlll, XAll2, OC430,
v10/IS.

3/. each. OC44, OC45, OC70,
OC71, OCs8i, OC8ID, XAlSI,
XB104, XcClot, XCI0lA,
OC169, OC200.

4l- each. AFI14, AFII5, AFll6,
AFl17, OCI70, OCi71, XA103,
XAli6, XBI02, XB10S, XCI2I,
XUeéli.

5!- each. OCI39, OCI40,
0OC204, ORP60, XA701, XA703,
GET7, GET8, GET9, XCi4l,.
BY 100, OA2I1I.

10/~ each. OC19, OC22, OC25,
OC26, OC28, OC35, 25013,

ZENNER DIODES
4.7v. to 30v., tw. 316, |.5w. 5/s,
7w. 6l- each.

Plus many more. Send 6d. in
stamps for full list and eq. chart

B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

Miniature
iin. Ideal

CONDENSER BARGAIN!
Paper Condensers jin. x
for transistor sets. .0001. .001, .002.
005, 02, 4.F. also small 500..F and
2.2:«F Condensers. All 7/6 per 100.
£3 per 1.000. G. F. MILWARD, 17
Peel Close, Drayton Bassett, Stafls.

Please send S.A.E. for full Lists of other goods
on offer.

(LK. ONLY

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESHIRE

| {240~ ELECTRIC POWER Qi

[T from |2 CAR BATTERY
"' AMERICAN DYNAMOTOR UNIT

=i Rk | Imput12v. entput 200/250v.t 150 o 220w
Parlect for TELEVISION. POWER TOOLS and alt
G EAlversd! AC/DC ELECTAICAL TQUIPIENT, givas
< woadusful resuits. Price ONIY £ 8 + et anap.
S Send stamped eavelope for full IUastraled aballs
‘W SCIENTIFIC PRODUCTS, CLEVELEYS, Lncs

BUSINESS OPPORTUNITIES

BUILD a fully automatic low cost
telephone system. Ideal for renting
or selling to factories, offices, etc, Up
to ten lines simple construction, full
technical details, diagrams and
ingtructions 15/8 inc. postage. PART-
RIDGE TECHNICAL PUBLICATIONS,
Dept. P.W.J. 21-25 Hart Road. Thun-
dersley, Benfleet, Essex.

YUKAN
| SELF - SPRN

YUKAN Aerosol spray kit contains 16 ozs. fine
quality durable easy instaut epray. No stove
baking required. Available in Grey Hammer at
14/11 at our counter or 15/11, Carr. paid per
push-button seltapray can.

BPECIAL OFFER: 1 can pin« optional transierable
smap-on trigger haundle (value B5-) for 18/11,

Get this Air Drying Grey HAMMER FINISH now—
I7°8 BUPERB...THE PUSH-BUTTON WAY

Please enclose cheque or
P.0. for total amount to:

YUKAN

Dept. P.W.9

307a EDGWARE RD.
LONDON Ww.2
('losed Thurs. afternoons, open all day Sais.)

Choice of 13 sell-spray piain colours and primer
(Motor car quality) also available,
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P.C.R. COMMUNICATIONS
RX

Covers long and medium wave and S.W. 6
to I8 Mc¢/s. Made by PYE and PHILIPS.
6 valves RF and 2 IF stages, built in 5in.
speaker. There is ample room to build an
internal Power Pack. Supplies required
250v. 50mA and [2v. |.53 or 6év. 3a. R.E.M.E.
reconditioned and tested.

Price £6.10.0 plus 1276 carriage. See lune
'.;Practial Wireless” for mods. to these
X's. :

MARCONI CANADIAN
RECEIVER No. 52

Shipping, Amateur and Broadcase. 10
valves receiver, three switched wave-bands
covering 1.75 to 16 Mc/s (19-170 metres)
plus 3 valve crystal calibrator to provide
marker checks at 10.100:1000 kec/s. One
RF and two IF stages. Other refinements:
vaive,-H.T. and Signal check meter. Internal
3in. . speaker and two H/Phone outputs
with switched control. RF-AF Gain, Noise
Limiter, Filter, BFO Heterodyne pitch
control. Wide and Narrow band width,
Main or AVC on CW and RT. Fast and
Slow tuning with lock. Additional osC
Tuning (plus and minus). Power require-
ments HT 160v, 60mA; LT 12v. i1 amps.
Brand new with circuit and outer case
£9.17.6. Plus 12/6 carriage.

TOGGLE SWITCHES

Senall instrument type 250v, 3 amps. Price
4 for §/6, post paid.

Class D WAVE METER

Frequency 1.9 to 8 Mc/s.in two bands, 1.9
to 4 and 4 to 8 also | Mc/s Harmonics up
to 25 Mc/s, These are supplied complete
in "transit case with headphones, spare
valve vibrator, instruction book and circuit
diagram. These units are intended to work
off 6v DC, but are easily converted to mains
operation. Simple conversion details sup-
plied. They are supplied in new condition
and are ideal for use with types 19,38 and
similer Trans, receivers,

Price £3.7.6, plus 7/6 carriage.

230 vo 6v transformers for fains con-
version, 976,

METERS 5Q/171

SO0UA scaledf0 to 5. Marconi type single
hole fixing 2iin. OSD 90 ohms. New
ex-equipment. , Price 15/-, plus 2/- post.

R.F. 26 UNITS

This unit covers the band 50 to 65 Mc/s.
Manual tuned (no XTALS required) giving
a IFO/P of -7 Mc/s. Valves EF54 RF Amp,
EF 54 Mix, EC52 L.O. A Muirhead slow
motion drive is fitted, also Aerial Trimmer.
These units are easily converted to the
band 80 to 100 Mc/s. Power requirements
250v, 25mA and 6.3v la, The IFO/P from
these can be fed into a RX or IF amp tuned
to 7 Mc/s, Circuit diagram and connections
supplied. These units are supplied new
and boxed.

Price 3776, plus 5/6 carriage.

'B. SLATER

34 Lifford Street,
Sheffield 9.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE

(continued)

ELECTRIC SOLDERING-IRON

FANTASTIC
BARGAIN OFFER

Lightweight Pistol Grip handle
40 watt, 240/250v. A.C. _ Solid
copper bit. Detachable handle
forms cover for iron when not in
use, With 4{ft. Safety 3-core
flex. Indispensable for

every  home handy- ONLY
man. A boon to model ,
makers and a necessity

for every wireless en-

thusiast. Offered to P& P

you at this new amaz- 1/

ing price.

C. H. SERVICE, (Dept. P.W.)

Lusted Hall Lane, Tatsfield, Kent.

SITUATIONS VACANT

RAD!O AND TV Exam., and Courses
by Britain's finest Home-study School.
Coaching for BritI.R.E.. City and
Guilds Amateur’s Licence, R.T.E.B.,
MG. . FREE broohure
from BRITISH NATIONAL RADIO
SCHOOL. Russell Street, Reading.

September, 1965

SITUATIONS VACANT

(continued)

TV & RADIO — AMIERE, City &

Guilds, R.T.E.B. Cert. etc, on
« Satisfaction or refund of fee”
terms. Thousands of passes. For

details of Exams and Home-training
Courses (including practical appara-

tus) in all branches of radio, TV
and electronics, write for 156-page
handbook — FREE. B.ILET. (Dept.

%‘}12(;;, 29 Wright's Lane, London,
.8.

LABORATORY TECHNICIANS —
required in_ the Department of
Physics, Chelsea College of Science

and Technology Manresa Road,
London, S.W.3.
Is electronics your hobby? Why not
let your hobby earn your llving? We
can use your ability and initiative in
the interesting and varied practical
work in our laboratories_ 5-day week.
Day release for approved studies en-
couraged. Salary £270—840 plus Lon-
don Weighting of up to £45 depend-
ing upon age and qualification supple-
ments of up to £30. Good Prospect of
promotion to higher grades.
Write or telephone for an application
form to Superintendent of Labora-
tores, Department of Physics, FLA
6421, Ext. 28.

class working conditions.

vacancies for:—

ELECTRONIC

would be an advanotage).

considered necessary.

EILIOTT

AVIATION SERVICE AND
REPAIR DIVISION

Aviation Service and Repair Division at Airport Works, Rochester,
provides unique servicing facilities for the airlines of the world.
It services aircraft instruments, autopilots and complete conirol
systems involving electronic assembly to the very highest standards.
Because of the need for reliability the work is carried out in first

Owing o our €xpansion programme we ROW have immediate

INSTRUMENT
MECHANICS

Capable of complex fauit diagnosis on electronic airborne equip-

ment (radio and television servicing or H.M. Forces experience

INSTRUMENT MECHANICS
(GYROSCOPIC)

Previous experience in the overhaul of gyroscopic equipment is
Applications should be made in writing, quoting reference number
ASR/2, and giving brief details of previous experience toi—

M. J. MoRrAN, Personnel Officer, Elliott Brothers (London) Limited,
Airport Works, Maidstone Road, Rochester, Kent.

All applications will be answered within seven days.

www americanradiohistorv com
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SITUATIONS VACANT

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

(contrnued)

School

Leavers

Have you started work yet?

If Not there is a place available in the two-year full-

time course in

INDUSTRIAL ELECTRONIC SERVICING
AT WOLVERHAMPTON

Candidates should have followed full-time education up to
the age of 16 years. Further information from the Head of
the Department of Electrical Engineering.

Course commences Mid-September 1965

WOLVERHAMPTON AND
_ STAFFORDSHIRE COLLEGE
. OF TECHNOLOGY

Waulfruna Street, Wolverhampton.

A.M.l Mech, E, AMIERE. City &
Guilds, G.C.E, etc Become a Tech-
nician or Technoelogist for high pay
dnd  security Thousands ot passes.
For details of Exams and Courses in
all branches of Engineer:ng, Build-
ing. Electronics. etc write for 156-
Dage handbook—FREE. BIET.
(Dept. 242B), London, W.8.

EDUCATIONAL

CITY & GUILDS (electiical ete.), on
‘* Satisfaction or refund of fee'
terms, Thousands of passes. For
detalls of modern courses i1n all
branches of e.ectrical engineering.
e.ectronics. radlo, TV, automation.
ete. send for 156-page Handbook—
FREE, B.LET, (Dept. 242A) 29
Wright's Lane London, W.8.

EDUCATIONAL
(continued)

RADIO OFFICERS see the world.
Seagoing and shore appointments.
Our many recent slccesses provide
additional trainee vacancies during
1965/66 Qrants available. Day and
boarding students Stamp for pros-
pectus, LESS COLLEGE, Col-
wyn Bay.

THE INCORPORATED PRACTI.
JIONERS |N_ RADIO AND ELEC.
TRONICS (!.P.R.E.) LTD. Member-
ship Conditions booklet 1/.. Sample
copy of TPRE Officia! Journul 2/-
pos.  free. Secretarv  Dept .32
K:dmore Road. Caversham, Reuding,
Berks,

RADIO OFFICERS training courses.
Wwrite: Principal. Newport and Mon-
mouthshire Coilege of Technology

TRAIN FORISUCCESS

WITHICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for I.LE.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’) R.T.E.B.,
etc. Many unique diploma
courses incl. Colour TV, Eiec-
tronics, Telemetry & Com-
puters. Also self-build kit
courses—valve and transistor,

Write for FREE prospectus and find out
how ICS ¢an help you in your career

ICS DEPT 541, PARKGATE ROAD
LONDON, s.W. Il

METAL WORK

METAL WORK. All types cabinegts.
chassis racks. etc to your specifica-
tions PHILPOTTS METAL WORKS
LTD.. Chapman St. Loughborough

CABINETS o CASES
CHASSIS
Anything in metal. * One-offs’ a pleasure

Send your drawing for qyote
Stove lled » any prot | finish

MOSS, WATSON

40 Mount Pleasant Street, Oldham
Lancs. MAIN 9400 W,

BOOKS & PUBLICATIONS

AUDIO. America’s foremost journal.
Year's subscription 43/., specimen
copy 4/- AU American radio journals

supplied - Ust free. WILLEN (Dept.

46). 6la Roadway, London, E.15.
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SERVICE SHEETS

SERVICE SHEETS, Radio and Tele-
vision, 3/68 post paid. VEST AND
EMERY, 17 Holigarth St., Durham.

SERVICE SHEETS, Radio. 'TV, 5,000
mode's. List 1/-. S.A.E. inquiries.
TELRAY. 11 Maudland Bank, Preston.

SERVICE SHEETS for all makes of
Radio and TV, 1925-1965. Prices from
1/- with free fault-finding guide.
S.A.E. inquiries, Catalogue of 6,000
models 1/8. Valves, modern and
obsolete. Radio/TV  Books, . S.A.E.
lists. HAMILTON RADIO, Western
Road, St. Leonards, Sussex.

SERVICE SHEETS (75,000) 4/-.each.
Caliers welcome. Always open. 5
South Street, Oakenshaw, Bradford.

RADIO ANO TV SERVICE SHEETS.
Al makes anc models from 1924, 4/-
eacn. pius s.a.e If we haven't got it

GRIMSDYKE

you _won't get it
RADIO. 77 Merrion Ave, Stanmore,
Middlesex.

SERVICE SHEETS
4/~ ea., plus postage

We have the largest display of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Record-
ers, etc., in the country. Speedy
service. 2

To obtain the Service Sheet you
require please complete the at-
tached coupon.

From:

Name:

Address:

veseeruerssoceressirincecsssnrene

sescssecssssssnse

seoonrs

$00000000000000000000000ruc00000n000et00a000n

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.I
Please supply Service Sheets for the
following :

Make: L oiiiiiiiineenennnnsennseenennes
Model No. . Radio/TV
Make: Liiiiiriierreerenmenneerseseernanees
Model No............... Radio/TV
Make: ..

Model No............... Radio/TV

| also require list of Service Sheets
at /6.

(please delete 1tems not applicable)
! enclose remittance of......eceeneenenes
MAIL ORDERS ONLY SE. PW

(Continued on nert page)
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WANTED

WE BUY New Valves for cash, large
or small guantities, old types or the

latest. Send details, Quotations
by return. WALTONS WIRELESS
STORES, 15 Church Street, Wolver-
hampton.

WE BUY New Valves and Transistors,
Amplifiers, Short-wave Receivers and
Components, etc. A.D.A, MANUFAC-
TURING CO. 116 Alfreton Road,
Nottingham.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

URGENTLY WANTED. new modern
Valves, Transistors, Radlos, Cameras,
Tape Recorders and Tapes, Watches,

Tools, any quantity. S N. Willetts,
16 New Street, West Bromwich,
Stafts. Tel: 2392,

A PROMPT cé\SH OFFER for your

surplus | new Valves and
Tranei . R.H.S., Beverley House,
Terrace, Bradford 7.

DAMAGED AVO METERS wanted,
Models 7 and 8. Any condition. Any
quantity. HUGGETT'S LTD. 24
Pawsons Road, W. Croydon.

MISCELLANEOUS

CONVERY ANY TV SET into an

i Instructions &nd dia-
grams 12/86. REDMOND, 41 Dean
Close, Portslade, Sussex.

—ELECTRONIC MUSIC?

Then how about msaking yoursell an
electric organ? ‘-Constructional data
available—full circuits. drawings and
notes! It 5 octaves. 2 manuals and
als with 24 stops—uses 41 valves.
ith its variable' attack you can play
Classics and Swing.
Write NOW for free leaflet and further
detalls - to. .C._& S.,. 20 Maude Street,
Darlington, Durham. Send 3d. stamp.

A.R.R.L. RADIO AMATEURS
- HANDBOOK 1965

New Edition 40/-, Postage 3/3

101 Ways to Use your Signal Generator by
Middleton. .21/~ B. & P. 1/-,
Handbook of Transistor Circuits by

. 143,

with the Oscilloscope
by.Middleton. 20/~ P.&P.1/-
Computer_ Circuit Projects You Can
Build by Boschen. 21/~ P. & P. 1/-,
'Electronic Organ for the Constructor by
Douglas. 20/-. P. & P. 1/-.

Single Sideband for the Radio Amateur
‘new ed. by A.R.R.L. 24/~ P. & P. 1/3.
Solar Cell and Photocell Experimenter’s
Guide by Hoberman. 24/-. P. & P. l/-
;lle:uoﬂlaemotor Control by Lytel. 30/~

UNIVERSAL BOOK CO.
12 Listle Newport Street, London, W.C.2
(adioining Lisle Street)

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

PADGETTS RADIO STORES

OLD» TOWN HALL
LIVERSEDGE, YORKS,
Telephone: Cleckheaton 2866

Bush 12in. TV24C 13 channel, Tested with
good tube. only wants cleaning. — 75/~
carriage 10/-.

14in. 13 Channel. Untested TV sets, 30/-
carriage 10/-. Well packed but sent out at
owner’s risk.

special Offer. Brand new Tubes (not
seconds) MW43/69, 65/~ AW43/88. 75/-,
MW36]24, 37/6, MW36/44, 37/8. Carriage 10/-.
Fully guaranteed.

Single Phase 240 volt 1400 r.p.m. 1-h.D.
motor with pulley, 28/-, less pulley, 24/,
fully guaranteed, ex. Washing machine.
Carriage 8/6.

One Sixth H.P. Motor.
post 6/9,

240 volts, 15/~

VALVE LIST
Ex equipment. 3 months’ guarantee

EL91 1/8120P4 8/6

1,80 2/- | UBoL 8/6| PCL82  5i-
ECC82  3/-| U281 /-|PCL85  bl-
EY51 2/8 | U282 /- | PL36 5/-
EY86 5/- | U329 .| 12AaT7 3.
EBFg0  4/6|KT36 7 | 6CHE 1/6
EBYL 9d. | 6V6GT /- | R18 3/8
EL38 5/- | 6B3 1/6| ARP12  1/8
EFS1 9d. | 6K25 5/- | 807 5/~
6F1 1/~ 6P25 3/8 | EF50 1/-
6F14 5/~ 6U4 /- oz. 8/-
ITCI T L S 1

5 0 - Do B

10F1 i/~ Pysi - | exr 0o 0%
10P13 5/- | PL38 8/6 Doz. 10/~
10P14 5/- | EL81 /- gve 17
20D1 2/~ | FL82 B Doz. 18/-
20L.1 bi- | pYs2 . | 6K8 1
20P3 4/- | PCF80 I Doz. 18/-
20P1 4/~ PZ30 -| U2 5/-

Brand new Boxed Battery amp, packedin a
wooden box, makes a fine tool box 7/6, Post
6/6; amp less box 2/6.

PM Speakers, ex TV sets. All perfect.
Rola, 6 z 4. 3/-, bost 2/-; six for 20/-, post
free.

Goodmans, 7 x 4, 5/-, post 2/-; six for 32/~
post paid.

Philips, G.E.C,,
round, 3/, post 2/-.

Plessey, 6ln. and 5in.

Reclaimed TV Tubes, Six_ Months’
Guarantee. Mullard MW 43/80, -3
Mullard MW 43/69, 30/-; Mazda CRM o

30/-; Mazda CRM 142, 17/-.

‘New 12in. Speakers with built-in tweeter,

28/6, post paid.

when

replying

to

advertisements
please
mention

Practical

Wireless
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96 pages of factual tabulated data

“PRACTICAL WIRELESS™
RADIO AND TELEVISION
REFERENCE DATA

Compiled Contains full details
by J. P. of colour codes;
Hawker everyday formulae,

for calculating the

values of biasing components, poten-
tial dividers, resonance, gain, etc.;
aerial dimensions; a quick frequency-
wavelength conversion table: sta-
tions and frequencies: common
symbols and abbreviations; notes
on amateur radio and a list of call-
sign prefixes; communication re-
ceiver LFs; mathematical data
including logarithm tables; wire
and cable data: battery equivalents:
valve, transistor and picture tube
pin connections, bases, ratings and
equivalents, inciuding selected cv
types. 96 pages, illustrated, over 62
pages of tables.

10s. 6d.
FROM ALL BOOKSELLERS
...or, in case of difficulty Ils. 6d. by post

from GEORGE NEWNES LTD., Tower House,
Southampton Street, London, W.C.2.

NEWNES

NEW VALVES!

Guaranteed Set Tested
24-HOUR SERVICE
1RS, 185. 1T4. 384, 3V4, DAF91, DF91. DK91,
DI.g2, DL94. SET OF 4, 14/
DAFY6, DFY6, DK96, DL96. SET OF 4, 23/6.
P

1R5 4/~ B9l I L.36 8/6
185 3/3 EBC41 1 PL81 8/9
1T4 1/9 EBF80 f PL82 bi-
354 4/3 EBF89 / PL83 5/11
3V 5/- ECC81 ! PL84 8/-
6AME 2/ ECC82 1 PY32 816
6K7G pe; ECC83 ! Py 8/8
6K8G 3/ ECC85 I} PY80 4/9
6QTG 4/ ECF82 / PYsL 5/3
B8V6G 3/~ ECH3S /! Prys2 4/11
12K8GT 8/ ECH42 / Y83 5/8
20P4 13/ ECHS81 / PY800 5/11
20P5 11/ EC 51 25 8/~
30FL1 9/ ECL82 8/ U2 8/6
L15  10f ECLS86 g/- U191 9/6
J0PL13 10/ EF3% / U301 11/~
LEG 5/ EF41 / usol 15/-
A2 5/ EF80 i UABC 5/«
33 EF85 { UAF42 6/11
DAC32 8/ EF86 1 UBC4l B/~
DAF91 3/ EF89 4/ BF: 5/8
DAF96 5/1 EF9l 2/ UBF89 5/9
DF33 kil ELA41 7{- UCC84 7/11
DF91 1/ ELg4 4} ucc 8/~
DF9%  5/1 EY51 5/1 UCF80 8/3
DK32 718 EYS86 I UCH42 8/9
DK91 4/- EZ40 8/ UCHSL 6/~
DK92 i} EZ80 1 ucCLs2  7i3
DK96 6/ Z81 / UCLS83 8/6
DL33 8/ PCC84 ! UF41 6/8
DL35 4/ PCC89 ] UF89 5/9
DL92 4/ CF80 / UL41 7~
DL94 5/- PCF82 f- ULS8 513
DL96 5/l PCF805 9/- UY4l 3/11
DY . B PCL82 6/3 UY8s 4/11
DY87 716 PCL83 j3 Wit 2/-
EABC80 5/ PCL384 1 z17 216

8
Postage on 1 valve 9d. extra. On 2 valves or
more. postage 6d. per valve extra. ANy
parcel insured agalnst damage in transit
6d. extra.
Office address. no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON,
LONDON, N.lé.
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INTERCOM/BAEY ALARM
e =

RADIO CLEARANCE LTD. o
27 TOTTENHAM COURT ROAD, LONDON W.!. Telephone: MUSeum 9188 »

/=
@ &
il
Trade enquiries invited. The oldest component specialist in the trade. Est. 35 yrs | ', | @ |I 59,6
A==

LOUDSPEAKER BARGAINS STILL AVAILABLE =

M it s purchases of Brand New and Guaranteed Plessey loudspeakers Modernize your Oftice, Shop, Warehouse, Workshop,
55:5;2‘:: u?oﬂer these units at THE LOWEST PRICES EVER! Don’t miss this Surgery, Nursery and Home with this latest two-way
zolden oppeortunity to obtain a first-grade permancnt-magnet LOUDSPEAKER TRANSISTOR INTERCOM. Consists of twa units
off the production line at LESS THAN THE MANUFACTURER'S (0 Read MASTER and 8UB. ip strong plazic cabinete with
carefully the prepared list below and choose just the right speaker for the joh— chrom. stands. Speciaily desigred for |nstant
COMPARE THE PRICES ANYWHERE! SELLING I'A -——STOCKS CHANGING communications (Call/talk), betwcen two pervons
RAPIDLY, anywhere indoors or outdoors. Operates on ome

g 9v battery. Complete with acceaxories. Ready to

—

Size Guuss  Imped. Size  Gauss  Imped. Size  Gowss Imped. operate. P. & P. 2/6. Outstandimg value.
in. fr. . in. in. an. m;z ’iu. 'l'u. o g

inches  lines ohma  Price | inches  lines ohme  Price o8 ines ohms ric AT ]
B Go0 % ga| o e wodmel 4T om0 g e MICROPHONE MIXER
23 7000 35 8/8 2 9500 6 It - A
24 7000 50 8/8 38 7000 35 8/6 5 7000 3 8/ K l/mll,%ﬁ ‘If
g 7000 80 8/- 34 9500 50 10/8 5 7500 i 9/- (% @@ O s ﬁ
4 8300 3 10/~ 4 7000 25 116 5 8300 3 /8 iy =2 ONLY
4 8000 5 8/0 “ 4000 35 10/6 3 9500 X 10/8 s -
3 7000 5 9/~ 1 7000 35 11/ 5 4500 15 }g;g e g ¢
s 7000 35 9/- 4 7500 5 9/6 5 2500 25 . .
sooG0  m el| % sew g0 ibe| 5 ey G M ity Taperlu MIC, MIXER permits pomix
SO SRR 73 B S 11/ 1 & B 8D single output. 'Delightful to amateur and. pros
34 7000 8 9/6 4 9300 15 i2/. 8 6 fessional recorders alike. Post free.

5x3 6000 3 78,7 x 81 7000 3 96, d x 28 9500 3 10/ K ]

5x3 %000 85 12/- 7 x 31 6300 3 1) o 0 - MIISIW B4 TTERY

5% 3 7000 3 8/- |7 x 8§ 9300 8 ul//s xb 8 E 1= CH

3 x Hoou 3 8/6 |7 x 4 2300 3 11/- X

5% 3 9300 3 B/« |7 x4 9500 a6 1gg| ¥ x8 1llwwe 188

644 8500 3 0/6,7 x 4+ 10000 3 128 [ 16 x 6 11000 2 22/8

6 x 4 9500 4 10/~ { 8 x 21 6100 8 876

6 % 4 BO0 85 12/ [ B x 27 0oy Bl 9/- 10 x 6 1llovo i 22/8

ALLOW 2/6 each Speaker for postage and packing and handling charge and please
specily the exact requirements—the nearest available will be sent. i, i)
SELECTED BARGAINS = L 4 o o
Beautifully geared AM/FM 2 gang Condensers, 4/8: AM/FM IFT'S 465 ko/s and 10.7 Me/s Use your TRANSISTOR RADIG or INTERGOM.
4/8 pair; ngnavox Crystal Tape Recorder Mlikes, 12/6: 3 watt Stereo_Amplifiers, from dowestic A.C. mains, and charge 9v. dry
complete, ready to switch on, 79/6; Sentercell rectifiers R3/2D-D3-2-1-Y, 2/8 each. battery PP?, VD3, VTS or 216 thus goost bajtery's
DIODES—0AT79, QA9, CG46H, GDI0, 2/- each. life many times. Unbeatable value. ense saving
TRANSISTORS: 0C45 4/6, PXA101, 3/9, AF115, 4/8. Sub. min. Germanium diode 1/3, on batteries. Complete with Plug, Lead nm’x Bnap
M1 diode 8d. each. Silicon diodes, 200 gll.v. 200 mA, 1/- each, 400 p.1.v., 330mA, 26 each, cord. P, & P, 1/6.
pleased send STAMPED and ADDRESSED envelope with any enquiry. We regret no Full price refunded If not satisfied In seven days.
catalogue—our stocks move 100 quickly! Kindly make provision for a:ialtlj)onal pos(tlage WEST LONDON T©IRECT SUPPLIES (PW/1)
gr'z_g"psi»g;?ge charge to avold delay. Terms: Cash With Order or (.0.D. on Orders 6 CHIGNELL 1 LACE, WEST e,

= LONDON, W.18, .

10 AMBITIOUS ENGINEERS

= THE_LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts, It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.LLE.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

SATISFACTION OR
REFUND OF FEE

Whatever your sge or experience. you eannot afford
to miss reading this famons book, If you are oarning
less than 230 s week, send for your oopy o!
"ENGINEERING OPPORTUNITIES” todsy—F

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Elsctricat En
Clvil Engineering,
Radlo Engineering,
Automaobile Eng..
Asrchsutical £
Production En;
Buliding, Piastics,
Oraughtsmanship,
Tetevision, ste.

GET SOME
LETTERS AFTER
YOUR NAME ¢
AM.1LMech. B,
AMICE.
AM.LProd B,
AMIMI
AlOB.

8.8¢.
AM.LER.R
City & Goilds
Gen, Cert. of Education
Ete., sto.

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

(Dept. SE/21),29 Wright's Lane, London, W.8

THE B.I.E.T. IS. THE - LEADING

RACTICAL
EQU\PN\ENT

Basic Practical aud Theors-

tic Courses for boginners in

Radlo, -T.V,, Electronics,

Ets.. AMLERE, City &
Guilde

Radio Amateurs’ Exam,

NOW offers you o
real laboratory train.
ing ar home eith
practical equipment.

R.T.E.B. Cortificate Ask for deiails.
P.M.G. Ccl;r!tii.ﬂdn‘lm
Practica) io
Radio &T:‘l:vmon Servicing B .1 . E OTO
Practioal Electronics
Eleotronics Engineering SCHoOL OF
Avtomation ELECTRONICS

POST EOUPON NOW 7

& Please send me your FREE 156-page ]
[ ] “*ENGINEERING OPPORTUNITIES™ n
B (Write if you prefer not to cut pags) [ ]
B NAME :
| |
" ADDRESS .
[ ] B
a ]
[ ] — B
B TRTNTOREOTAME — oo e SE2 g
D

www americanradiohistorv com
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10/14 WATT HI-FI AMPLIFIER KIT
A stylish
finished
monaural
amplifier
with an
ocutput of
14  watts
from 2
EL84's In
push-pull
Buper rep-
roduction
of both
music and
speech
with negli-
gible hum.

- ﬁ

[

Separate inputs for mike and gram. allow records

and announcements to follow each other. Fuily
shrouded section wound output transformer to
match $-15Q speaker and independent volume
controls and separate bass and treble controls are
provided giving good lift and cut. Valve line-up
2 EL84's ECCs3 EF86 and EZ80 rectifier. Simple
instruction booklet 1/6. (Free with parts).

P. & P,
All parts sold separately. ONLY 6'1 9'6 8/6
‘Also available ready built and tested complete with
standard input sockets. £8.15.0. P. & P. 8/6.
Carrying Case for abave 28/6. P. & P. 7/6.

SPECIAL HARVERSON OFFER ! ! !
BRAND NEW HEAVY DUTY 12in. SPEAKERS
Response 45 c/s-13 Kefs. 1iin. voice coil. Available
in 3 or 15 ohms. Guaranteed full 15 watts British
rating. Heavy cast aluminium frame. These are
current production by world famous maker and as
they are offered well below list price we are not
permitted to disclose the name. LIMITED NUM-
BER ONLY. UNREPEATABLE AT 89/6. P.
& P. B/~ Also 25 watt Guitar Model available
at £5.5.0. And 35 watt Guitar Mudel £8.8.0.

HIGH GAIN 4TRANSISTOR
PRINTED CIRCUIT AMPLIFIER KIT
e

All standard
British components. @ Bullt on printed circuit
panel size 6 x 3in. @ Generous size Driver and Output
Transformers. @ Output transformer taerd for 3
ohm and 15 ohm speakers. ® Transistors (GET 114)
or B1 Mullard OCS1D and matched pair of OC81 ofp
@ 9 volt operation. @ Everyl lied, wire

@ Peak output in excess of 11 watts.

4-SPEED PLAYER UNIT BARGAINS
All Brand New in Maker’s Original Packing
SINGLE PLAYERS
GARRARD SRP10 .......... 25.9.11, Carr. 5/6
B.S.R, GU7 with unit mounted pick-up arm.
£4.18.8., Carr. 5/6
E.M.L with unit mounted pick-up arm.
: £4.9.8,, Carr. 5/6
AUTO CHANGERS
LATEST B.S.R. UA25 Super Slim_mono. £8.2.6
BS.R. UALS £6.19.6; BSR. UAle 28.19.6
LATERT GARRARD AT5..... 0800a000M 3
standard GARRARD Autoslim.......
GARRARD ATS....210,10.0. Carr. 6/6 on each.
All the above units are complete with t/o mono
head and sapphire stylli or can be supplied with
compatible stereo head for 12/6 extra.

TWO VALVE GRAM AMPLIFIER
ON PRINTED CIRCUIT BOARD
(UY85, UL84). Can be used with
80 v. tap oft motor. O.P. Trans
volume and tone control. 3ize 8§in
wide x 2in.
deepx
33in. high
overall.
ONLY

filaments
if required. 2/6 extra.

SPECIAL OFFER!
PORTABLE RECORD PLAYER CABINETS

Limited quantity. Overall size approx.
14%in. w. x 17ip. d. x 8}in. h. Motorboard
suitable for B.S.R., GARRARD Auto-
changers (some uncut.). Will take 7in. x 4in.
speaker. Amplifier space approx. 8in. h. X
14in. w. x 3in. d. Originally made for leading
record player maker. Expensively finished in
Royal Blue and Grey Rexine. OUR PRICE
58/8. Carr. §/-. Worth Double!

THE NEW HARVERSON KIT FOR THE HOME
CONSTRUCTOR

A realiy excellent
all purpose A.C.
maing 200/240v.
AMPLIFIER _ KIT
TYPE HSL ‘FOUR’
3 VALVE, 4 WATT
USING_ECC83,
ELB4, EZ80,
VALVES

Special features in-
clude:

® Heavy duty doubl
with electrostatic screen. @ Separate Bass, Treble
and Volume controls, giving fully variable boost
and cut with minimum insertlon loss. @ Heavy
negative feedback loop over 2 stages ensure high
output at excellent quality with very low dlstor-
tion factor. @ Suitable for use with guitar, micro-
phone or record player. @ Provision for remote
mounting of controls or direct on chassis. @ All
this builds onto a chassis size only 7}in. wide x 4in.
deep. Overall height 43in. @ All components and
valves are brand new. @ Very clear and concise
instructions enable even the inexperienced ama-
teur to construct with 100% sueccess. @ Supplied
complete with valvea, output transforwer (3 ohms
only), screened lead, wire, nuts, bolts, solder etc.

(No extras to buy). P.gP

PRICE 79/6 8/
C hensive circuit & i
and parts list 2/6. (Free with Kita),

hing
battery clips solder etc. @ Comprehensive easy
to follow instructions and circuit diagram 1/6.
(Free with Kit). All parts sold separately.
SPECIAL PRICE 45/- P. & P. 3/-.
Also ready built and tested 52/6. P. & P. 3/~
A pair of TAL's are deal for stereo.

HARVERSON'S F.M. TUNER Mk, |
|

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

quency coverage
88-100 Mec/s -4
@ Balanced diode cutput. @ Two L.F. stages and
discriminator. @ Attractive maroon and gold
dial (7 x 3in. glass). Helf-powered using a good
quality mains transformer and valve rectifier.
@ Valves used ECC85 two EF&0’s and EZ80
(rectifier). @ Fully drilled chassis. @ Bize of com-
pleted tuner 8 X 6 x 5§in. @ Al parts sold separately.
Set of parts if purchased at one time £5.19.8.
plus 8/6 P. & P. and ins. Circuit diagram and ln-
structions 1/6 post free. Mark II Version as above
but complete with magic eye front panel and
brackets £6.12.6. P. & P. 8/6.

Mark 1 Version as Mark [ but with output stage.
(ECL82) aud tone coutrol £7.7.0. P. & P. 8/6.
Handsome Metal Cabinets.
Green. To fit Mark 1, 25/«
Mark II, 17/8. P. & P. 3/~

SPECIAL PURCHASE TURRET TUNERS

By famous maker. Brand new and unused, Complete
with PCC81 and PCF80 valves 34-38 Mcfa LF.
Biscuits for Channels 1 to 5 and 8 and 9. Circuit
i supplied. ONLY 25/- each, P. & P. 3/9.
GORLER F.M. TUNER HEAD
88-100 Mcje 10.7 Mc/s. L.F. 15/=, plus 2/~ P. &P
(ECC85 valve, 8/6 extra).

Choice of Black or
P. & P. 3/~ To fit

QUALITY RECORD PLAYER AMPLIFIER
A top-guality record Player amplifier. Bize
7in. w. x 2%in. d. x 5}in. h, This amplifier (was
used in a 28 gn. Tecord player) employs beavy duty
double wound mains transformer, ECC83, EL84
EZ80 valves. Separate bass. treble and volume
controls. Uomplete with output transformer
matched for 3 ohm speaker. Ready built and teated
PRICE 69/6 P. & P. 4/9.
ALSO AVAILABLE. Mounted on board with
output transformer and 6in. speaker ready to
fit into cabinet beiow. PRICE 88/8. P. & P. 519

QUALITY PORTABLE R/PLAYER CABINET
Upecut motor board. Will take above amplitier and
B.8.R. or GARRARD Autochanger or single
Record Player Unit. Size 18 x 14 X s}in.

PRICE £3.9.6. Carr. 7/6

LATEST MODEL B.S.R. TU/I12
4-SPEED PLAYER
AND PICK-UP
ONLY Carr.
69/6 “3i;
7in. metal turntable
Low flutter perform-
ance. 200/250 v.
shaded pole motor
with 90 v. tap for
vaive heaters. High
gain crystal pick-
up with turnover
LP/78 head complete with sapphire stylil.

NEW CARTRIDGE BARGAINS
ACOS 71-5 single sided crystal cartridge for Btereo
and L.P. records. Complete with diamond stylus
and universal mounting bracket. List price £2.6.4.
Our price 18/8. P. & P. 1/-.

RONETTE STEREQ 105 CARTRIDGE. Stereo/LP/
78. Complete with two sapphires. Original list
price 67/9. OUR PRICE 24/-, P. & P. 1/~
GARRARD GC2 Mono complete. List price 24/11.
OUR PRICE 12/6. P. & P. 1/~

STEREQO AMPLIFIERS
Incorporating 2 ECL82's and 1 EZ80 heavy duty
double-wound mains transiormer. Output 4 watts
per channel. Full tone and volume controls. Abso-
lutely complete.

0], BARGAIN PRICE
© £4.19.67 "

SUPER DE LUXE version of above incorporating
ECLS6 valves separate bass and treble controls
and full negative feed back. 8 gns. P. & P. 6/6-

6 TRANSISTOR AND DIODE
SUPERHET
A firstclass 2 waveband transistor superhet.
@ Printed circuit panel (size 84 x 23in.).* @ 3 pre-
aligned LF. transformers. @ High-galn Ferrite Rod
Aerial All First-grade transistors. @ Car aerial
winding. @ Push-pull output. @ All parts supplied
with simople instructions. All parts sold separately
Set of parts if purchased at one time ONLY £4.5.0.
P. & P. 2/6, Circuit diagram 2/- (free with set of

parts).

35 OHM SPEAKERS
Suitable for wse with above. 2in. Goodmans, Ideal
replacement for most pocket portablies 8/8, 3iin
12/6; 5in. 17/6; 7 x 4in.. 21/=, P. & P. 2/- per speaker.

Portable CABINET
dize approx. 93 x 61 x 3jin. Buitable for above
using 3iin. speaker 25/-. P. & P. 2/6.

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LF. transformers one osciilator coil one driver

transformer snd wound Ferrite aerial (med. long

and car aerial coupling) 32/8 complete post 2f-.

6 transistor printed circuit board to match 8/8.

Post 1/-. Circuit diagram 1/6 extra.

SPECIAL BRAND NEW
TRANSISTOR BARGAINS
GET 15 (Matched Pair) 15/-; V15/10p. 10/-;
0C71 5/-; OC76 Bf-i AF117 7/8; ORP12 10/8.
Set of Mullard 6 transistors OCdd. 2—0C46
0CB1D matched pair OC81 25/-. ORP12 Cadmium
Bulphide Cell, 10/6.
EDISWAN MAZDA
PXALOL 6/8; X AL03 8/6,
R.F.I. Pack: 1—PXA102 Mixer:
|.F. Amp. (Equiv. 0044 and 0C45).
.F. 2 Pack: 2—PXAl01 LF. 1
1—PXAl02 Mixer . ..........
L.F.6 P Consisting of PXB
par PX171 mounted complete with heat sinks
(Equ'v. OCR1D and OC8L).......... JORPS
ALL TRANSISTORS POST FREE.

2—PXA101
..10/6

HARVERSON SURPLUS CO. LTD.

S.W.19

Early closing Wed. | p.m.
A few minutes from South Wimbledon Tube Station
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. OVERSEAS

170 HIGH ST., MERTON,
Open all day Saturday

ORDERS CHARGED EXTRA

SEE
RIGHT
HAND
PAGE -
FOR
MORE
ITEMS

CHErrywood 3985

(Please write clearly}

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES
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3-VALVE AUDIO AMPLIFIER
MODEL HA34
Dewigued ‘or  Hi-¥Fi
reproduction ot
records A.C, Mains
operation. Ready
built  on  plated
heavy gauge metal.
] 2% | chassis  size  7din.
ad - ﬂ__" W. X 4in. d. x 4%in. 4.
LY .E-. — %71 lucorparatesECC8S.
\*_ e 1184, EZ80 vaives,
heavy duty double-
wound maine transformer and output transformer
watched for 3 ohm speaker, separate Bass, Treble
und volume controls. Negative ferdback iine,
Output 4} watts. Front panel can be detached
aud leads extended for remote mounting of con.
trols. The HA34 has been spectally destgned for us
and our quantity order emables us to offer them
complete with knoha, valves, £4 5 o P. &P,
ete. wired and tested for only Ll 6/-

BRAND NEW 3 OHM SPEAKERS
Siu., 12/8; 6fin., 18/e: 8in., 21fa: 10in., 25/-;
12in., 27/8; (12in. 15 ohm, 30/~), 10in. X 6in., 26/-.
EM.L 13} x 8in. with high fux ceramic magnet,
42/-; 16 ohm, 45/, 4in, HIGH FLUX TWEETER,
3 vhm or 15 obin imp. Famous British make, 18/~
(P. & P. 4 and in. 2/~ 64 and 8in. 2/6; 10 and
12in. 3/6 her sriraker.

TAPE DECKS
COLLARO STUDIO DECK. 3 motors, 3 apeeds,
push button control. Up to 7in. spools, £10,10.0.
P& Poye,
B.8.R. MONARDECK, Ringle speed, 3%n. per
sec., vimple coutrol uses 53in. spools. 46.15.0 plus
7'6 carr. and ins. Tabves extra op both.

BARGAIN OFFER CORNER

MAINS TRANSFORMERS
Fully shrouded, can be mounted upright or drop
through. Tapped pri. 110, 200. 220, 240v, Bec.
250v. ¢ wave at 85 mA and 6.3v. 2 amps. cft.
Stacksize 3x 2§ x 1{in. PRICE 12 6 P. & P. 3/6.

ALSO semi-shrouded drop thro’ type. Pri. 200,
220, 240v. Sec. 250v. § wave at 70mA and 6.5v. at
2 amp. c/t. Stack size 3 x 24 @ 1jio.

PRICE 11/- P. & P. 8/e

PRECISION ¢ MINUTE DELAY ACTION SWITCH
Clockwork actuated. Made by Smiths, Beparate
switching actions at intervals up to 6 wine
Each switch action designed tor current loading
up to 15 amps at 250 volts. Suitable for photo-
graphic timer, sequence switching operations, ete.,
ete. Brand new and unused units offered at a
fraction of their true value. OUR PRICE ONLY
10/- each. P. & P. 1/8 (3 or more post free). Special
Quotations for quantity.
HEAVY DUTY NON INDUCTIVE D/P MICRO
SWITCH. Conservaiively rated 10 amps at 250v.
Standard one-hole fixing. Body size 1§ x § x lin,
deep. inc. terminals. 3/ each. P. & P. 1;- 16 or
wore post free).
NEON A.C. MAINS INDICATOR. For panel
tnounting. cut out size idin. x §in. x 3n. deep
ine. terminat. White case with lens givipg brighter
light. For mainy 200/250 v. 2/8 each. PP. ¢d
{6 or tuore bost free.)
ROLA CELESTION. Approx. 9 x #in. 8 ohm
Middle register wpeaker, 10/6. 2, & P. 3/-.
VYNAIR AND REXINE SPEAKER AND CABI.
NET FABRICS, Approx. b4in. wide. Uanally
85/ yard. OUR PRICE 13/6 per vard length
P. & P. 2/6 (min. one yd.) B.A.E. Yfor samples.
ACOS8 CRYSTAL MIKES, High lnp.  For desk
or hand use. High sensltivity, 18/6. P. & P. 1/6.
TSL CRYSTAL STICK MIKE. Listed at 45/-
Our price 18/8, P. & P. 1.
T.C.C. SUPPRESSOR CONDENSERS. 950v. A.C.
2005 4+ 003 x .1. In wbnlar can 1}in. long x
iin. dis, 2 for 8., Post free.
TRANSISTOR DRIVER and O/P TRANSFORM.
ERS. (Tupgad 3 ohms and 15 ohms output).
Plus 4 gyitable Transistors giving approx. ) watt
output, 25/-, P, & P. 2/6,
2-GANG .0005 TUNING CONDENSERS, 2{in. h. x
QPAin. d. x/li‘ln. W, with built-in trimwmer. 4/6,
. & P, 2fe
MATCHED PAIR OF 2} WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS,
Stack gize 14 x 14 « i Gutput frans. tapped for
4 and 15 ohm outpat, 10/« pawr. P, & P. <-.
BRAND NEW PLESSEY. 12v. 4 pin. noun-syne,
vibrators. Type 12 148D. ONLY 8/6. P & P.
1/4 each,
TWIN TELESCOPIC AERIAL. Comprising twa
8-section heavily chromed rods. Closed 12[:1. each

T

‘————————————‘
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B I
EQUIPMENT CABINETS
OF DISTINCTION

Imperial

Iustrated in this advertisement are
two fine oabinets from the Lewls
Radio Range.

® These Cabinets are just two of &
really extensive range.

@ Each one carefully made by British
Craftsmen and soundly constructed
from the best materials available.

@ Fill in coupon below to obtaln FREE

catalogue showing this wonderful

range of cabinets.

Lowﬂex

THE NEW LEWIS |
RADIO CATALOGUE |

assist your choilce of l

e

Designed to
Cabinet, l
The New Lewis Radio Cabinet Cata-
logue—the most comprehensive ever l
Prepared. Sent absolutely FREE!

Please send your FREE 24 page cabinet I
catalogue,

NAME__

{Dept. P95)

Capitals please

extending to 32in. each. C letely adjustabl
from vertical to horizonts). Bupplied complete
with universal mounting bracket coax lead and
plug. Suitable for F.M, or T.V. 12/6. P. & P, 2/,
4-WAY NON-TANGLE TELEPHONE CABLE,
Latest spring back coil type, extends 19(n. to Bft.
Cotaplete with rubber bushes, 4/8each.P. & P. I/8

‘ Harverson Surplus Co. Ltd.

LEWIS

-

100 Chase Side, Southgate, London |
N.14.  Tel: Palmers Green 3733/9666 |
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NOW ANYONE
CAN AFFORD TO
TRAIN TO BE
AN EXPERT IN
RADIO and
ELECTRONICS

It’s the most exciting news of the year! Just
imagine. You can get 35 large, fact-packed
lessons for little more than 1/. per lesson!
The lessons are crystal clear, practical,
easy to master and use. Early lessons make
fundamentals clear even to the beginner,
while other lessons will give you the
practical “know-how” of an expert.

Compares favourably with some courses costing ten
times as much. You save becsuse you receive all the
legsons at one time and Are not required to purchase
equipment you do not need.

This is & real home-study course that has been bound
into one giant 8x 1lin. 214 page manual. Each page
is divided into two columnns, A wide column jeatures
the text. while a narrow column at the side has the
instructor’s comments, helpful suggestions and
additional pictures to simplify the difficult parte.
Everyone can benefit trom this practios) oourse. No
old fashioned (or pseudo modern) methods used here.
just straight forward, €asy to understand explanation.
to help you make more money in el los. .

The price! Only 38/8 plus postage 1/6,
Terma! Why of conrse! See Cotspon,
OTHER COURSES AVAILABLE
RADIO COURSE (22 lessons, price 86/-)
TELEVISION COURSE (price 36/=)

UNCONDITIONALLY GUARANTEED TO
GIVE COMPLETE SATISFACTION

You must be convinced that this is the beat value you
have ever seen in Electronles, Radio or T.V. Training.
otherwise you can return the course (or have your
money refunded if sent with order) after you have
examined it in your own home for a full seven days.
IF YOU SEND CASH WITH ORDER WE WILL
INCLUDE A FREE BOOK VALUED 8/-. Tick on the
coupon one book for each course ordered with ful)
cash. Thege free books are authoritatlve, and loaded
with information. Would cost at least 5/- each if
bought separately—by aending cash you reduce
book-keeping and other costs which savings we pass
back to vou.

~ — FREE TRIAL OFFER — —

Pay only 5/- per week it you wish,
unow for this special ofter.
TQ: Sim-Tech Techmical Books, Dept. ETVS, Gater’s
Mill. West End, Southampton, Hants.
Please send the following conrses for & full seven dave
thal.
{7 No. 1, RADIO COURSE,
87/6. incl. postage.
[} No. 2. RADIO & ELECTRONICS COURSE
41/, incl, postage.
0 No. 3. TELEVISION COURSE.
37/6, incl. postage.
(Free trial customers tick one only please).
1f not delighted, 1 may return the course post-paid
without further obligation on my . Otherwise {
will pay cash price or 8/~ weekly until paid.
{7} Tick here if encloving full purchase price.
Please gend wme
() FREE TRANSISTOR CIRCUITS BOOK.
> FREE OSCILLOSCOPE BOOK.

Amount enclosed £,,.,.,......

! understand that you will refund this movey ia full
if [ am not 100% satisfled. Gversens custowmers please
send full amoust (including Ireland).

Ciip coupen right

Name

Address ,,

CltF i euniiiiiiiiiineees COUBLY L 0vsuvnninas
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silver grey hammer. Size 12

PRICES

50 watt with tremolo
50 watt less tremolo .
30 watt with tremolo .
30 watt less tremolo
15 watt with tremolo
15 watt less tremolo .

GUITAR AMPLIFIERS
WITH TREMOLO

Five jack soc k-
et inpurs, four
with separate
mixing volume
controls, and
one input

‘gtraight
through'. All
inputs are of
very high sensi-
tivity only 10
'y millivolts jnput

is required for

full output,
% making them
+ guitable for all
types of guitars
and micro-
phones. 8ep-
arate Bass and
Treble controls,
giving a wide
range of lift

and cut. Separate master gain control. Tremolo speed and depth controls.
Jack socket for remote tremolo switching. Outputs for 3 and 15 ohms
speakers. Valves used in the 30 watt and 50 watt amplifier ECCB3, ECC83,
EL34, EL34, GZ34, Inthe 16 watt swpliier ECC83. ECC83, EL84, EL84,
EZ81, An extra valve ECCS3 is used in the tremolo circuit. The chassis
is complete with base plate and is solidly made of 18 gauge steel, tinished

PRACTICAL WIRELESS

The world-famous copper
loaded alloy containing 5
cores of non-corrosive
flux, that saves the solder-
ingiron bit. Ersin Multicore
Solder is also available in
hightin qualityalloys.60/40
i 22 s.w.g. for printed
circuits, transistors, etc,

September, 1965

SAVBIT-ALLOY
saves wear on
soldering iron bits

THE HANDY DISPENSER

Easy to find in the
tool box—simple to
use, Virtually a third
hand for tricky sold-
ering jobs. 12 feet 5-

SAVBIT SIZE 1 CARTON

Contains approximately 30
feet of 18 s.w.g. SAVBIT.

it is also sup- e
phed in 14 s.w.g. =7 :f;
and 16 s.w.g. Ob- s
tainabie from ra- '"V:I?'.’V}n;
dio and electrical ol
stores N

5/- each

Add carriage 10/- sny
CREDIT TERMS ARRANGED

x 8 x 6} inches high,

er. Sond S.A E. tor Descriptive Leaflet.
Export inquires invited.

STROUD AUDIO

CASHES GREEN ROAD, STROUD, GLOS.

direct

core 18 s.w.g.

ERSIN MULTICORE
SAVBIT alloy in a
continuous coil used

from free=

standing dispenser.

2/6 each

BIB WIRE STRIPPER
AND CUTTER

Strips insulation
without nicking
wire, cuts wire
cleanly, adjust-
able to most
thicknesses,
Splits  extruded
plastic twin flex. s
3/6 each

MULTICORE SOLDERS LTD.

MULTICORE WORKS - HEMEL HEMPSTEAD * HERTS.

Hemel Hempstead 3636

CMMB 24a

4
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TRANSISTOR
ELECTRONIC ORGANS
FOR THE AMATEUR

This book presents not only a
detailed design for a full scale
organ, but a complete explana-
tion of everything to do with
transistorised organs. Profusely
illustrated with clear diagrams.
By A. Douglas & S. Astley

18/-. Postage /-.

AMATEUR RADIO  MOBILE
HANDBOOK, by C. Caringella.
24/-. Postage |/-.

SOLAR CELL & PHOTOCELL.
Experimenters Guide, by S. Hober-
man. 24/-. Postage 1/-.

THE AMATEUR RADIO HAND-
BOOK, an R.S.G.B. Pub.: 34/-
Postage 2/6.

BASIC THEORY & APPLICATION
OF TRANSISTORS. U.S. Dept.

Army 10/-. Postage 1/-.

TRANSISTOR IGNITION SY-
STEMS HANDBO OK, by B. Ward.
20/-. Postage I/-.

HANDBOOK OF LINE COM-
MUNICATION, Vol. I, R. Signals.
HMSO. 30/-. Postage 2/6.
COMPLETE CATALOGUE /-
BRITAIN’'S LARGEST STOCKISTS

of British and American Technical Books

THE MODERN BOOK CO.

19-21 PRAED STREET °
LONDON, W.2

Phone: PADdington 4185
Open 6 days 9-6 p.m-.

RECORDING TAPE: sl Brand New

and Boxed. Excellent guality.

Double Play 2400 ft. 34/6d.
7" Long Play 1800 t. 21/6d.
51 Double Play 1800 ft. 24/~
53" Long Play 1200 ft. 16/8

5" Standard Play
plus many others.

600 it. 11/8d,

334 x 36 ohms 19/3d. 57 x 35 ohms 22/9d.
8 x 3ohms 26/8d, 10° x 3ohms 32/6d
FANE 127 x 15 ohms (20 Watt) 5 GNS.

CHASSIS —made to your specification.
Standard stock sizes avallable.

EAR PIECES: vast range from 4/11d.

to 10/6d. to suit all transistors.

TEST METERS Pane! to multimeters at

very keen prices. An excellent *all-rounder”
is the Muitimeter—20 Kohm/volt £4.19.6d.

AND HERE’S A SNIP! 300 x 100 x
100 x 16 MFD. 350 VOLT WKG.
CAPACITORS AT ONLY 6/3d.

Give yourself the treat you deserve—
call at our shop, see our gualified stafl and
discuss your electronic Problems, no matter
how simple or complex—we'll do our best
to help.

Algo you cap use our postal service or
telephone SOU 2804

BOTHWELL ELECTRIC

SUPPLIES (Glasgow) LTD.
Q 54 EGLINTON, STREET

GLASGOW C.5.

Member of the Lander Group

LOUDSPEAKERS: New—Top quality wide space
o x 8ohms  $/0d. 24" x 8ohms  9/8d. element 62/6.
23" x 3 ohms 15/6d. 3° x 3 ohuas 15/9d.

75/-.

BBC2 (625 LINE) TV AERIALS

Mast Mounting Arrays, 9 element 45/-
d high gain, 11 element 55/-; 14

Cranked Arm'9 element 80/-; wide spaced.
high gain. 11 element 87/6;
Chimney Arrays Complete,
wide spaced high gain, 11 ele-
ment 80/-; 14 element 87/6. Loft Arrays,
7 element 32/6; wide 3paced h
element, with Tilting Arm, 62/6; 14 ele-
ment 70/~ Al high gain units have
speclal Multi-rod Reflector. Low loss
co-axial cable 1/6 per yard. VHF tran-
sistor pre-amps from 75/-.

ment 72/~

Wall Mounting with

14 eiement
g ele-

h gain, 11

—

BBC ° ITV - F.M. AERIALS

from 75/~
F.M. (Band 2). Loft S/D 12/¢. “H", 30/-
3 element, 52/, External units available
Co-ax cable 8d.
Outlet boxes 4/6. Diplexer Crossover
Boxes, 12/8. C.W.0. or
Send 6d. stamps for

K.V.A. ELECTRONIGCS (Dept P.W.)
3b Godstone Road, Kenley, Surrey

B.B.C. (Band 1). Tele~
scopic loft 21/- External

/D 30/~

I.T.V. (Band 3). 3 Ele-
ment loft array 25/ 5
element35/-.Wallmount-
ing. 3 element 35/~ 5

LC./LT. V.
Loft 1+3, 41/3:1+5 48/93
Wall mounting 1+3 56/3:
1+5, 83/9; Chimney 1+3.
83/9; 1+5, 7L/8.
VHF transistor pre-amps

. yd., Co-ax plugs, 1/3.

C.0.D, P. & P. 3/6,
illustrated lists.

CRO 2527
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Inexpensive books for all enthusiasts. . .

RCUI

YEUR CWK BAIO GIDE

Each 96 pages. Extensively
illustrated with easy-to-
follow diagrams,

HEF-AUDIO

: : |
NEETAN RGNS B B MR CTaETSE.

ATooums :}§§i L;

| — KEYBOOK-

——paperbacks —

SIMPLE
RADIO CIRCUITS

by A. T. Collins ‘

A Compiete ‘Build Your Own Radio’ Guide. ‘Simple Mains
Short Wave Receiver, Medium Wave Transistor Receiver,
Dual Wave One-valver, Broadcast Bands Receiver, Two-valve
Short Wave, Amateur Bands Hybrid, Transistor Superhet
Tuner, Battery-operated Short Wave Converter, Five-
transistor T.R.F. Receiver. Four-valve Superhet Portable.

With 55 diagrams 3s 6d

Hi-FI
AND AUDIO

by A. T. Collins

Modern Designs for the Amateur Constructor. High Sensi-
tivity Amplifier, Two-valve Pre-amp and Equaliser, Mains
Gramophone Amplifier, Qutput Transformers and Loud-
speakers, Crossover Networks for Loudspeakers, Seven-watt
Quality Amplifier, Five valve Stereo Amplifier, Design for a

Bass Reflex Cabinet, Radiogram Cabinet Design, etc.

With 51 diagrams 3s {d

Only 3s 6d each

FROM ALL BOOKSELLERS, including all branches of W. H.
Smith, Wymans, Menzies, and Boots or in case of difficulty use

this handy order form befow . . .

- o wm e m OFAEE hEre o cm v me cm w- - o

Simply send this form with your remittance of 4s each title to
George Newnes Ltd., Tower House, Southampton Street,
London, WC2. P.WY. 9.65

. |

Please send me the following KEY BOOKS:— ]

e SIMPLE RADIO CIRCUITS :
...Hl FI AND AUDIO

oroer |

3s 6d each (4s by post, Now |

|

Name I

Address |

|

|

|

|

|

|
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Rerail 8hop:

esd omeema warenwe: & [ AERO SERVICES L. T'D).  s:TormeENHAM COURT ROAD

44A WESTBOURNE GROVE LONDON Wi
LONDON W2 Please send all correspondence and Mail Orders to the Head Office Tel.: LANgham 8403
Tel.: PARK 5641/2/8 When sending cash with order, please include 2/6 in £ for postage and handling Please write jor Uatalogue of
MINIMUM CHARGE 2/-. No C.0.D. orders aocepted valves and semiconductors
TRANSISTORS

0A2 8/-|6ANY 10/~ K8 8/-20P3 12/-866A 14/~ BANE2  8/8EFSS Bj-|N78 15/~ TT22 32/~
0B2 6/-5AQ6 8/ 10/-120Ps  14/-931A  80/-[EBC3R  7/«|EFS0  5/-/0CPTL 24/- U2 128
0OB3 8/-|6AR5  6/-6L6GT 7/8{2015 ~ 12/-954 5/-lEBCHL  7/-|EF83  10/- ORPL2 12/. U 11/~ o4 92/6 OCTRD T~
0C3 6/-|6AS7G 20/-[6L18  8/-25A6G  5/- 955 3/-EBUSL 6/6L¥XG B/ ORP6O 10/-U26  11/-'ap115 8/8GC26  8/-008iM 7/-
OD3  5/-6AT6  4/-|6P25  12/625L6UT 8/- 954 2/ EniH0 8/g(EIRG  T-PCx6  12-IUI9L L1/[AKIlG  8/- Q28 17/8 OCSIDM 7/
1ASGT Bj-|6AU6  6/-6Q7G  8/-2DZ4G 7/ 5/-|EBFS3  7j6lEFxe  4/6 Pens 12/ U251 12/8(ar117 T8 0C2y  17/60C88 8-
1A7GT Bj-|6AVE  8/-|6Q7GT 8/-26Z5  7/6958 9 6/8|EFO1  4/-|PCO7  9/- U2Al  13/-lAplls 17/6 UUd  15/80C130 12/~
1G6GT T7/-|SAX5 12/6|68A7  8/-|2546GT 8/8959 1 3 4/9|PCCs4  B/6|U2s2  14/-lGETLI4 5/8 UU36 15/-0C140 19/8
1H5GT 7/-|6B7 5/-|68C7  9/-|30C15  11/-|5696 8/-|PCC83  7/-|UB0L  12/-|GET115 7/-0OU42  8/-OC170  8/-
5/6(PCCNB 12/-U403 7,

28004 10/- OC16 40/~ OC78 =
114 9= 0C

=

INSGT 8/-|6BSG  2/6168GT  6/-|30C17 13/-|6763 f-|GET11615/- OC44 8/~ OC17L 9/~
1Q5GT 8/-|6BAG  4/8[58J7  8/-130C18  10/6/0080 / & 10/~ PCCSY  11/\UB0L  18/-lGET57320/- OC45  8/-0C200 10/6
1R4 6/(6BE6  5/-6SL7GT 5/-(30F5  9/-6140  27/@BCC32 4/ 8/-|PCC1R9 10/-|U4620  2/BIGETS75 8/- OCT0 5/ OC201 20/~
1RS 5/-|6BH8  7/-|68N7GT 4/6{30FL1 11/6{9003 9j|ECC35 T/~ 8/-|PCF30  7/-|UABC8O 8/-|:ET88012/6 0C7L  5/- 0C202 15/
184 5/-|6BJ6  8/-l6U8 7/8{30L17 18/~]AC/TH110/-|ECC40 9/~ 10/-|PCF82  7/6|UAF42  8/-JTX4A 6/-0C72  8/-0C203 14/
185 4/6/6BK7A  8/-(8V6 9/-30712 10/-CBL1 15/-ECC84  6/6 17/6|PCF84 B/~ UBC4L  7/-[fpX4B  8/- 0CT3 11/ 0C204 20/~
1T4 3/-6BN6  T/-I6V6GT 7/830P19 14/-CL33 9/-ECC85  8/6) 8/~ PCIF86  9/-IUBCSL  7/-IMATI01 8/6 OC73 6/- 0C205 22/8
1U4 5/-/6BQ7A 8/-|6X4 3)-|30PL1 11/6jcYsl  e/6lECUSS 10/-|E 9/-|PCFB01 10/« UBFX0  8/8|MAT121 8/6 OCT7S 8/- OU206 22/6
1Us 6/-6BR7 11/8/6X5GT 5/0 E 8/8 }ZUI‘:’!O‘—’ 10/- 7-ITLl66  8f- OCT7  8/-2N697 17/8
1X2B  7/-|6BR8  b/-7B6 115: FIRST QUALITY g;: lt{‘:(llﬂ 18/- 1;;:
10/- 7/6|PCL82 71
o 22| PCLES 9/6|SEMICONDUCTOR RECTIFIERS
e i-|PcLsa 8/8/STI02A 7/~ 16004  7/- DD05S 12/8
18/ 10/-| PCLES §/-|BYZ13 10/ BY100 7/-BYZ10 7/6
71 5/-| PCLB6 7/-|DD000S 8/6 0A211  9/8
12/-{10LD11 10/~ /6| P L38 -
5/-|10P13 12/6 BRAND 8/8|PL38 CLX3 10/-
10P14  12/86) VALVES 7/6/PL3L 7/6/ZENNER DIODES
- g;- Lo gllé 0AZ200 15/- OAZ210 8/- VRE75 8/8
= = OAZ2 OAZ211
T/-[30PL13 11/-|DAC32  7/-[ECFS0  7/6 10/-|PL34 AL B8 O /6 viab o
5/-|30PL14 12/8{DAF9L 4/8/ECHE2 7/ 7/6/PL500 10/-0AZ203 7/- OAZ213 6/6 VRIOA 8/
4/-|30PL15 11/-|DAF92 8/~ ECF86 8/-|PY3L 8/-(0AZ204 6/ KS44B 8/- VRIOB /6
g;— g5an o el HE e e s &/50Az205 /- VRE2S 6/BVELIA 8/-
.[3851.6GT 7/ DF o ECH42 Py 5 2
&-lssWa  5/|Dr9s 7/~ ECHSL 5/6/PYA2 G2j0AzZ208 8/- Vi4T5  6/8
6/- gsmg 47- Bxg; g[/- gcwo 157- {’Ygs g/--
5/~[35Z5GT 8/~ DK 6 ECLS2 0/-|PY88 -
! 10/-|PY800  8/6{UY2L gf. WALKIE TALKIE No. 38 A.F.V.

8/-|42 5/-|DK96  7/6 ECL83

12/-/QQV03-1¢ (UY41 8/~ Lightweight  portable Transmitter

6/-|12E1 _ 20/-[50A5 12/-\DL63 10/ ECL8G

9/6|12J7GT 7/6/60B5 7/-|DLO2 5/~ EF36 4/6/HL133DD 35/-[UY85  5/6 Receiver operating in the frequency
12K7GT 7/-|6006 8/6|DLY6  7/-|[EF37A 8/~ 10/-ls130  12/6|WBIM  6/-range of 7.3 to 9.0 Mc/s. Requires 150
SRS 10/-I50CD6G 25/-{DM70  5/-|EF39  5/-[KT86 1b/-lyio1s0a |X65  B/8T H.T. snd 12v L.T. batteries. Trans-
7-112Q7GT 5/-|60L6GT 8/6(DY80  7/- EF40 B/ KT88 20/- 10/ X66 g/- wit-Receive Relay. Perfect conditlon.
9/.[19AQ5  b5/-8342  8/6|DYS6  8/-[EFil  7/OMEL0340/ppy;  10/.iX78 20 valved-up wuntested, 12/6 each, 20/-
15/-(807 0/-\EBBCC 14/-EF42  8/-|ML4 8/- g - per pair. A.F, Amplifier and 12v.
14/-|811 20/-|E180F 15/-EF54  6/-MSPENT TT15 35/-|X79 20/~ Power Supply Unit for the sbove, 25/~

5/-120P1  14/-1833 20/-|EABC80 7/-IEF54¢ 6/ 10/-TT21  82/-2759  22/- each.

AGES' This is a hand that can’t be beaten. Five
u models from our tremendous range of soldering

instruments. Superb performance. Amazingly
compact. Developed to simplify YOUR soldering.
Copper bits for greatest speed.

Permatip bits for long life. May we deal you in?

Brochure P.W.10 post free on request
LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey
Telephone: CROydon 8589
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PRACTICAL
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PRACTICAL WIRELESS il

blueprints

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to

PRACTICAL WIRELESS, Blueprint Dept.,
London W.C.2.

DOUBLE-FEATURE BLUEPRINTS

The Strand Amplifier ... 5.
The PW Signal Generator

The Savoy VHF Tuner ... 5.
The Mayfair Pre-amplifier

The Berkeley Loudspeaker Enclosure \ 5/
The Luxembourg Tuner S )
The PW Troubadour ... 716
The PW Everest Tuner

The PW Britannic Two 6!
The PW Mercury Six ... "
Beginner’s Short Wave Two ... 5/
S.W. Listener's Guide ... )
Beginner’s |0-watt Transmitter )
Transmitting and Aerial Data... )
P.W. ““Sixteen”’ Multirange Meter ... 51
Test Meter Applications Chart -
The Celeste 7-transistor Portable Radio Y
The Spinette Record Player . )
Transistor Radio Mains Unit ... 5!
7 Mc/s Transceiver . )

George Newnes, Ltd., Tower House, Southampton Street,

SINGLE-FEATURE BLUEPRINTS

The Tutor 3/
The Citizen 5/-
The PW Pocket Superhet ... 5l
The P.W. 35-watt Guitar Amplifier ... 5/-
The Mini-amp 5.
The PT Multimeter ... 5/-
The Autocrat Car Radio 5/-
The Beginner's Short Wave Superhet 5/-
The Empire 7 Three-band Receiver ... 5/-
Electronic Hawaiian Guitar ... 5/

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are
we able to supply service sheets for commercial radio, TV or audio equipment.

QUERY SERVICE

The P.W. Query Service is designed primarily to
answer queries on articles published in the magazine
and to deal with problems which cannot easily be
solved by reference to standard text books. In order
to prevent unnecessary disappointment, prospective
users of the service should note that:

(a) We cannot undertake to design equipment or
to supply wiring diagrams or circuits, to individual
requirements.

(b) We cannot undertake to supply detailed

information for converting war surplus equipment,
or to supply circuitry.

(¢) It is usually impossible to supply information on
imported domestic equipment owing to the lack of
details available.

(d) We regret we are unable to answer technical
queries over the telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query
not accompanied by the current query coupon
and a stamped addressed envelope.

| QUERY COUPON

This coupon is available until 9th September, 1965
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, SEPTEMBER,

1965

Published on the 7th of each month by GEORGE NEWNES LIMITED. Tower House, Southampton Street, London, W.C.2, and groi%%ag

in England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand GORDON
. Rhodesia, Malawi and TONS L/

(Ajsia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD

Zambia: KING ast Africa:

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate 1nclud1ng postage for one year: To any part of the World £1.9.0.
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® MW LW POCKET SUPERHET RADIO
TO BUILD

Y 6-transistor plus diode.

Y Push-pull speaker output.

Y Easy printed circuit.

Y Slow geared tuning.

Y Full MED and long waves.

Y% Moulded cabinet 5 x 3 x |]in.

P.P. 2/- (Battery 2/6, Phone 5'-)
Amazing sensitivity and
selectivity.

TOTAL COST
TO BUILD

85/-

® TWO WAVEBAND ALL TRANSISTOR
CAR RADIO TO ASSEMBLE

£8.19.6

TOTAL COST
TO BUILD

P.P. 376.

Supplied as factory built assemblies—ijust interconnect.
6-transistor push-pull design—double tuned IFT'S
Push-button wavechange—full tuning range.

Size 7 x 4 x 2 in.—fits any car—chromed front dial.
Units available separately.

Y% Guaranteed high performance and quality.

*
¥
¥*
¥
¥*

® TWO AND FOUR TRACK PORTABLE

TAPE RECORDERS TO ASSEMBLE

Prebuilt equipment—6 valves—
Collaro studio decks—portable
cabinets—8 x 5 in. speakers.
Complete recording and playback.

Y Two track deck 10 gns. P.P. 5/-.
Amplifier Il gns. P.P. 3/6.
Cabinet with speaker. 5 gns. P.P. 376,
or SPECIAL PRICE £26
P.P. 86 TWO TRACK 2

Y Four Track dec £13.19.6. P.P. 5/-. Amplifier 12 gns. P.P. 3/6.
Cabinet and speaker 5 gns. P.P. 3/5.

or speciaL PrRICE £30 r.P.8'6 FOUR TRACK

® VHF FM TUNER TO BUILD

Y S-transistors. 4-diodes.

Y Printed circuit superhet.

Y Tuning range 87 to 105 Mc's.

Y RF stage and double tuned
IFT'S—9 volt 9 mA oper-
ated.

Y All parts sold separately.

Y OQutput up to | volt.

Y Size 4 x 3% x 2§ in.

P.P. 276 {complete with front

panel)}

Y Cabinet Assembly 20/- extra.

TOTAL COST
TO BUILD

£6.19.6

@ 4 WATT AND I} WATT
PACKAGE AMPLIFIERS

printed

Y 6-transistor push-pull
circuit designs.

# Peak output 8 watt and 3 watt.

Y Size only 24 x 2 x 1§ in.

Y 4 watt, 12 18 vole; 1} wate. 912 volt.

“ Output for 3 to 5 ohm speakers.

Y% 7 mV into | Koirm. 40 ¢s to IS5 kes.
P 4 WATT P.P
WATT 65 /. 79/6 77,

—— -

® VHF FM TUNER TO ASSEMBLE

Y Supplied as prebuilt and
aligned units plus metal
work just interconnect.
88 to 108 Mcs. FM tuning.
100 mV to 100 Kohm
output.

&-transistor printed circuit.
Superhet design.

Y Size 94 x 3% x 4in.

(AII units avallable separately).
P.P. 216

PRICES 13
BUILT

TOTAL COST
TO BUILD

£12.17.6

| Portable to Build, still available. Total Cost £7.19.6. P.P. 2/5.

| AND TESTED UNITS

PROVED and TESTED DESIGNS

FULL AFTER SALES SERVICE AND GUARANTEE
UNBEATABLE FOR PERFORMANCE AND VALUE
Y% DETAILED LEAFLETS FREE ON REQUEST %

FREE! New 8 poge
book with details of
over 80 projects, avail-
able from stack. Uses
transistors, light cells,
scrs, etc., etc. Ask

CATALOGUE

Fully detailed and illustrated
catalogue. Now 96 pages. All
types of components and
equipment at competitive
prices. Price 2/6 post paid. for your FREE copy.

NEW ! “GLOBEMASTER”
% SHORT WAVES
% MEDIUM AND

LONG WAVES
The only FULLY tunable 3-
Waveband Radio available to
the Home Constructor.
Printed circuit. | watt output.
Geared tuner. Car aerial
socket with special circuits.
Push-button unit. 6é-transistor
high gain superhet design.
Size 1l x 74 x 3% in. Case
fabric covered with chromed
front and fittings. All parts
sold separately and TOTAL COST
fully guaranteed TO BUILD
¥ "“CONVAIR” as previously advertised.

3
H
%

£8.19.6 ©

Two Waveband
el

|_!0 WATT AND 20 WATT AMPLIFIERS |
@ ALL TRANSISTOR PRE-BUILT

’(‘—_'"ﬁ'.'\;_g\} Units  and 2

L

-

% POWER
AMPLIFIERS
10 watts RMS
music  power
output. 20
watts peak.
6-transistor
designs. Re- |
sponiz 40 ¢ s
to 20  kes.
100 mV sensi-
tivity.

Unit 1. Forl
12/ 15 ohm
speakers, 40 volt supply. PRICE £5 |9 6

2'6
Unit 2, For 3 to 5 ohms. 24vo|t PRICE

soir £5.10.0 5
{Mains units Mono 59/6 Stereo 69/6)
% PREAMPLIFIERS—MONO AND STEREQ VERSIONS.
8 inputs, 14 mV to
300 mV at IK to fE
500 Kohm. Response |
30 os to 20 kes. |

Complete range of i 3 X
SHICHOR ~ TREBLE-“—8ASS —* £yref

controls.
Unit 3

Unit 3. Mono full
function preamplifier.
PRICE P.P
PRICE £ 10.0 ©;
P. I16.

Size 9% x 24 x 2in.

(Brown/Goid front panel, 8/6).

Unit 4. Simplified version of Unit 3. Price built 65/-. P

Unit 5. Stereo preamplifier for use with two power amplifiers.

Size 9x 3} PRICE £|0 |9 6 P.P. (Brown/Gold

x 1% in. BUILT . O 376, panel 1276).
LOW NOISE—LOW DISTORTION QUALITY

DESIGNS—Enables comiplete Mono or Stereo equipment to be

assembled at a fraction of the cost of a commercial comparable

design. Simple to interconnect, outstanding gquality.

P

b i

pes

7 VOLUME

SINCLAIR. Micro-6, 59/6; XI10 Kit, £5.19.6; X10 built,
£6.19.6; X20 Kit, £7.19.6; X20 buile, £9.19.6.

HENRY’S RADIO LTD.
303 EDGWARE RD., LONDON W2
PADdington 1008’9 Open all day Saturday

Let us quote for Parts for your circuit. Send a list
for quick reply.

Open Mon. to Sat. 9-6
Thurs. | p.m.

=TTR
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