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CONDENSER CO LTD
ACTON - LONDON - W.3 .

December, 1959

miniature TU BU LAR
ELECTROLYTIC condensers

These ranges of miniature condensers are addi-
tional to the many types of T.C.C. electroly:ics
already available,and will appeal to all concerned
with the design and servicing of equipment in
which space is limited.

They are constructed similarly to the well-
proved T.C.C. Micropack electrolytic, with
aluminium tube and neoprene-faced disc end
seals. Terminations are 22 s.w.g. wires, 1}” long,
hot solder coated, making them surtable for
printed circuit assembly.

The short length of these condensers permits
horizontal mounting on printed circuit panels
with hole centres as close as 1”. Insulating
Sleeving to cover the metal case (as illustrated
in the top photo) is desirable for horizontal
mounting and should be specified in such
applications.

Temperature Rating: ability to work satisfac-
torily at 70 'C without voltage derating.

Asub-miniature range for hearing
aid and transistor circuitry is also
available.

Tel: ACORN 006!

RADIO & TV TABLES

“WELBECK"™ (as ilustrated)
measures 20” x 20" x 20” and is fitted
with self adjusung gliders.

Price £3. 15 . 0 (inc. P.T.)
“SHERWOOD" will accommodate
the largest television receivers:
measures 237 high x 25" wide x 22"
deep. Price £5.5 .0 (inc. P.T.)
“SENIOR”, of ample dimensions
(18" x 24~ x 25" high

Price £4 . IB 9 (inc. P.T))
“JUNIOR"” measures 21” high and
20" square. Price £4 . 10.0 (inc. P.T))
“FOREST”, 2 new table in con-
temporary style measures 20" x 20
x 207, Price £3. 10, 0 (inc. P.T.)
All are supplied packed flat ready for
instant assembly and with the exception
of the Welbeck have easy running 2"
castors.

of extra

High Quality

J /Z)ﬂ/bﬂdli

TENSION

These well designed speakers demonstrate the
traditional Whiteley quality at really competitive
This range of extension speakers has
finger-tip volume control, is superbly finished in
polished walnut veneer and provides excellent

prices.

reproduction.

The symbol

WITH THE
EXCLUSIVE
FINGER-TIP
VOLUME
CONTROLS

‘BUDE’ 60/ -
‘BEDFORD’ 72/-
‘BRISTOL’ 86/6

SPEAKERS

WHITELEY ELECTRICAL RADIO CO.LTD.

MANSFIELD

- NOTTS

Prices include P.T.

www.americanradiohistorv.com


www.americanradiohistory.com

December, 1959 PRACTICAL WIRELESS 617

 ETCH YOUR OWN PRINTED CIRCUITS

You can now make vour own printed circuits in the comfort of your own home. Etch-vour-own kits do i,

not require any skill or additional equipment. errors can be corrected at any stage, and can be completed ¥

within 1 hour. Each kit contains more than 60 square inches of laminated board and sufficient chemicals .

to make dozens of printed circuits. Highest quality materials and completely safe to handle. Absolutely %

any schematic can be made to printed circuit. This kit opens a whole new field for the radio constructor.

hobbyist, etc., no matter how limited his skill. Complete kit, with'com- RS 1 P. & P
s 1916 *

o

prehensive manual containing advice and illustrated examples on translating
schematics into printed layouts, etc. Fully guaranteed.

SPECIALLY DESIG) ) MIENL \I['RI, I\II IFOR OoU R IMENIR \0( R- 0\\'\ PRI.
1 Transistor'diode pocket radio .

2 valve 3 watt mains amplifier
3 Transistor Super Pocket Radio
All kits supplied entirely :omplete with fail \vmnrr and aﬂ;cmbly ‘details. Fully guaranteed.

D ('HR('l'I'I‘ KIT

POCKET MULTI - M B RUILDD AN F.M. TUNER with
2.500 oné)v “Z“él ra.nvi: 0308200/ Fl :‘:TAE:¥ YTII;;'\I'IEER hisré\iniatures.uMct’s].F. Slcrip.
300 1.2 V. .C., ditto as 6 modern miniature valves,
0-1 K., 0-1 megohm : 400 MicroA., ! M I.F.T.s. etc., supplied with full
12 mA., 300 mA.—00 to +64 DB. MODEL VT-4} F.M. Tuner conversion details.
5 ranges ; 3in. x 4%in. x 1iin. Hailed by all our previous pur-

Large clear dial. Leads supplied. Pocket-size— chasers as a wonderful F.M.
List Price £6.19.6. OUR PRICE Tuner. Brand new, only 40 -.
£4.7.6.  Saving You £2120. battery operated P.&P.36

P.&P.26

CONVERT TO V.. l.L xg’ngj}n GIVES INSTANT ! e
minutes you can exten € . g

frequency of your Ft’CE‘IVlE[‘ tg CHECK OF: .’IS‘_CSlgr}gﬁ"}fghcs?dleotﬁl:a“
T A ?p i T G [T All Receiver Valves.* HE-FL CO-AX  SPEAKERS
R.F.26  covers  50-65  Mcfs, All T.V. Valves.* BRAND NEW_US.A MADE

i 12in. Coaxial Speaker. The wooter
Al T.V. Radio Set Fuses. uses 6.8 oz. Alinco 5 magnet. Has
All Pilot Lamps. 3in. tweeter and an electronic
Has built-in _minjature 7 | crossover network to separate
X and 9- pmd \{)altve st;a‘%ht— the spcakerqfax?’?vbi‘;ms. F‘lrequ(gw.v
100156 Me s, witl eliver 15 watts, Supplied complete. Fully eners and battery tes e o (UGN R, (O
consists of seven valves (2-832). 8 guaranteed. * International Octal, B8. 1())\]1\;;11\2_ ‘i’g“hv impedance 8 ohms.
for modulation, 4 for R.F. Com- ONLY 30/_ P.&T. B9, B7 Battery and Mains | ONL 0 -.
plete with operating details and 26 types. 8in. 2iin. tweeter, 10 watts, etc.,
circuits. ONLY 25/-. P. & P. 5/-.

littls
Diaad, Americas finest M2l PORTABLE TRANS/RECEIVER SET
Complete Code Set.

%i%s‘im%uatngtsr%%g?f:nv%%&ni?x?g Consisting of transTeceiver (‘orftamsll('ey e s hones:
hase. Size 4} x2”x2’1n Original covering 7.4-9 Mc/s, range UP [ pitch control. operating internal
packing. ONLY 35'-. P. & P. 3/6. to 10 miles, complete with 5 battery, housed in __portable
valves, headphones, micro- wooden case. Brand New. only
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ier calibrated tuning, 20/-.
.25  covers 40-50  Me/s.

Swlmheﬂ tuning, 8/6. Circuits
supplied. P. & P. 36 on each. Beautifully styled—pre-
TRANSMITTULR B(625. Covers cision made

n each.
MORSE TRAIN-

hase, z/iés u;’ed&bl\; lice,

etc., 7 - ! ; ACCUMULATORS. 2 volts 16
LIGHTWEIGHT lll‘.\D SETS. telescopic aerial. Only requires A}H( ((nnsplll'al)le). Tieal s
120 v. & 3'v. dry battery. These | 12 volts supply. etc. Brand new.

The?e H.S. Iglo bph%rkxles I?ga Z};e
pmallestpuse A e i magni trans/receiver | Original cartons. Size 4in. x Tin.
P TICERY rans X 2in, 56 each. I, & P. 16, 3

Force. 2500 imp.. using soft

rubber miniature ear moulds for sets (as used by H.M. Forces) for 15/ P. & P, 8i6. 6 for 27 6.

éna\clmum !r_méiic afxi]d VglCE re]p{g'- are ideal for any application | P, & P, 5 -.

uction o e finest quall A X . .

supplied free Is a small trans- and can be operated with ease. | § oo NS s“é‘( . t|a\l A
cor! ug p— N - -

wgﬁlﬁr :t:ir;t<wllg‘x)oc?ancgnupp S TWO FOR £ POST FREE. | potied. contains 14 valves. fila-

4.0000. ONLY 1 P& ment plate, alignment and volt-

VERDIK HI-FI _AMP ellzge nl\eter \«lolume cor&cldol |g\ntd

1n-watt  push-pull ultra- ]medx‘ volt supply unit an ry hat-

teedback. Beautifully styled in WIRELESS SET NO. 19 MK. Il tery case. —Complete station.

wreen stove enamel.  Provision Incorporates ‘“ A ™' Set £8.10.0. carr. 20,-. U.5.A. Hand

(or tuner. bass and treble. 5- —TX/RX covering 2-8 | Set. 20 - extra.

position selic%’or l%r r%dio. taze. M;:; (Snto 1‘?% metr&f)){

mike, tape, L.P. and std. records, " Set—

List_price 20 gns.  OUR PRICE covering 230-240 Mc/s VISIT OUR

£13.19.6. P. & P. 7/b. (1.2-1.3  metres) and '
VIEROPHONES —  RILAND intercom,  amplifier. STAND No. 6
N§#W. Throat magnetic 4/6 ; Complete with 15

'Ihroat carbon 3/6; No. 8 carbon valves, 500 microamp at the Radio

wn:lh s/gumh 6:6; No. 7 mov}i{ng it ot Foataom li:leCl{{A and  tuning
coil 6/6. Tannoy power mikes | meter, circnit and instruction boo merican manu- . R
only 5.-. facture.) In used condition, 85/-. Carr. 10;- Hobbies Exhibition

%%ﬁm’”"?@“&e = :s

ALL BAND RECEIVER R107
AMATEUR — SHIPPING — BROADCAST

This magnificeni 9-valve! 3-wave band receiver gives world wide reception over 1.2-17 Mc/s
(18-250 metres). The sensitivity is 1 micro volt on C.W., and 2-6 micro-volts on R.I. Panel
controls include Band width switch (** Wide " or *' Nar row "). choice of A.V.C. and B.¥.O.,
Audio Filter, R.F. Gain, Aerial Trimmer. Hasbujlt- 1n Output stage with internal speaker.
Headphones sockets. Incorporates internal A. C ma ns power unit (100-250 v C.) and
12 volts D.C. Vibrator pack.  Size 24 x 13 x 17in. ese sets are extensively tested prlor to
despatch. SUPPLIED COMPLETE AND RDADY FOR IMMEDIATE USE.

MODEL 1, Stighily £8 1 MODEL 2, Very £1o 10 o

used anpem.mec good appearance ] -

Carr. 20/- (England and Wales), rest of U.K. extra.

Callers : 87, TOTTENHAM CT.RD.,,LONDON, W.I.
Mail orders : (DEPT P), 32a, COPTIC STREET,
ONDON, W.C.I.
Telephone : MUSeum 9607.
WOoT! You don't own a Relda catalogue! [¢’s
terrific and fully illus. Only 1/3.

d
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HOME RADIO 79/6

A.C.D.C. Universal mains 5
valve octal superhet 3 wave-
band receiver can be adapted
1o gram p.u. In attraciive
wooden cabinet. 9} x 18} x

OUR LATEST ADDITION TO THE
CHASSIS RANGE

A COMPLETE & WORKING
I7” T.V. CHASSIS 24 GNS.

Latest chassis including |7in. tube, permanent magnet speaker,
13 channel Turret Tuner (any two selected channels fitted).
Other channels supplied on request at 7/6 each.
Chassis and valves guaranteed for three months.

months’ full guarantee.

Sound LF. 19.5 Mc/s. Vision 16

Ready and working to fit into your own cabinet. Carr. & ins.

25/-.

$13in.  Ins. carr. 4/6.

As above with I4in. tube complete and working £19.19.0.

REPLACEMENT
RE-BUILT
T.V. TUBES
Cash price £8.10.0

OR YOURS for 8/6 initial
payment (plus carr. & ins.) and

13 valves.
CRT for 12

Mcjfs. A.C. only.

FAMILY RADIO 93/6 -
S valve {octal) superhet. A.C. 3 waveband and gram. position.
4 controls. Modern attractive cabinet size I5] x 18 x 10}in. in
cream znd brown. -Carr. & ins. 8/6.

5/9

BAKELITE CABINETS

Brand new. Colour brown. Attractive
design. Size |2 x 7 x 5iin. Ideal for small
converters, etc. P. & P. 3/9.

receivers,

SUPER SUPERIOR
RADIO 89/6

4 waveband. 5 valve superhet radio.
2 tone covered metai cabinet size
24} x 12 x MWin. 4 control knobs.
Positions for gram p.u. and ex-
tension speaker. A.C. only. Ins. carr., 8/6.

|
[ g

SUPER CHASSIS 796
5 valve superhet chassis inciuding 8in.
P.M. speaker and valves. Four control
knobs (tone, volume, tuning. w/change
switch). Four wavebands with position
for gram. p.u. and extension speaker.
A.C. Ins. carr. 5/6.

-]

"% T.V. CHASSIS AT CLEARANCE PRICES 4%
THE POPULAR 12 PLESSEY CHASSIS  9/g

A bargain for anyone wanting to make up their own T.V. at a
very low cost. A chassis in one unit. Less valves and tube.
Chassis size 12 x 14} x 1lin. LF’s 10.5—14 Mc/s. Can be adapted
for a 12 channel Turret Tuner and modified to take a larger
tube. Carr. & ins. 10/6.

SOUND/VISION AND L.F. STRIP 7/9
Plessey. L.F.’s 10.5 Mc/s sound. 14 Mc/s vision. 8 vaiveholders.
Less valves. Size 8] x 5 x 4lin. Circuit incl. The tuner unit
plugs directly into this chassis. P. & P. 2/6.

19 weekly payments of 8/6.

% 12 ‘months’ full guarantee.

All sizes except [0in. Completely re-built gun assembly,
new cathode, heaters, etc., giving the high standard required
for long picture life, quality and value. Carr. & ins. 15/6.

EXPRESS DESPATCH SERVICE
Please 'phone to confirm Tube in stock. Send Telegraph
Money Order. Tube despatched Passenger Train same day.
This service only available with remittance by a Telegraph
Money Order and cash sales, not terms.

13 CHANNEL TURRET TUNER
Brand new. Well known manufacturer.
with valves PCFBO and PCCB4.

85/-
38 Mc/s. Complete
.3 series line-up and channel

coils covering channels |, 2, 3,4,5 8&9. Carr. & ins. 3/6.

12/6

SOLO SOLDERING TOOL

110 v.. 6 v. or 12 v. (special adaptor
for 200/250 v. 10/- extra). Automatic
solder feed including a 20fc. reel of
Ersin 60,40 solder and spare parts.
It is a tool for electronic soidering or
car wiring. Revolutionary in design.
Instantly ready for use and cannot
burn. In light metal case with fyll
instructions for use. Post 3/6.

TRANSFORMERS

TIME BASE 2/9

Containing scanning coils, line
transformer, etc.. less valves.

Drawings free with order.
P. & P. 2/6.

IDEAL RADIO
CHASSIS 39/6

5 volt superhet A.C. Radio or

* l7/l

FEATURES :
Y Beautiful latest finish cabinet in

MAINS TRANSFORMER 5/9
Primary 200-250. Secondary 0-100-250. (S0 mA. Suitable for
small amplifier with .| series valves. 2% x Ilin. P. & P. 149,
CUTPUT TRANSFORMER & SMOOTHING
CHOKE COMBINED 49
%i‘ &xpl,iii;;_ Suitable for EL84s in single or push-pull output.
T.V. AERIALS 23/6
For all L. T.A. channels. Out-

T.v.
19 GNS.

CASH PRICE

door or loft. 3 elements.
P. 2/6.

AERIALS 15/6
B.B.C. indoor type. Folded

dipole with |2ft. co-ax. cable
fitted. Post [/9.

Radiogram chassis. 3 wave- contemporary style covered and T.V. AERIALS 7/9
band and gram. switched 8in. washable. For all channels. Complete
P.M. speaker included. Valve YePolished legs I8in. optional extra with co-ax. cable. For use
line-up : 6K8 ; 6K7: 6Q7 : for 25/-. indoors or in the loft. Post 1/3.
6V6 ; 5Z4 (not included). ¥ |7in. Rectangular Tube. Guaran-

Chassis size 19} x 7} x 9in.
Knobs 2/- extra. Ser of valves
45/9 extra. Complete £4.5.0.
Ins. carr. 5/6.

CHASSIS 1/-
6 or 8 valve latest type midget
valve design for A.M. or F.M.
Brand new. Cadmium plated.

Chassis. 14 B.V.A. Valves.
guaranteed 3 months.
Carr. & ins. 30/-.

Due

teed fully for 12 months.

%2 channels ** Turret Tuned ''—

ITV/BBC. (Extra coils at only
7/6 a pair with order.)
Salvaged but re-conditioned and

to overwhelming demands, some delay may occur.
Please enquire when ordering.

Size 12} x 7} x 23in. P. & P.
1/9.

CO-AX CABLE 6d. yd

Cut to any length. Good
quality. Post 1/6 on 20 yds.

CATALOGUES FREE
DUKE
& CO.
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% EASY NO DEPOSIT INTEREST FREE DEFERRED TERMS ON ALL OUR
GOODS—arranged purely for your convenience—SEND FOR DETAILS.

PLAYER CABINETS
Here’s Unrepeatable

The New Continental Type

RECORD PLAYER CABINETS

In gay two-tone colours, as follows :—

P.L.10 CABINET. ' 3
Size 143 x 12} x 6in. Takes B.S.R. T.U.9. 4-speed record player
unit. 8 x 3in. elliptical speaker, single control amplifier.

C.H.l. CABINET. 69/6
Size 4] x 16% x 84in. Takes B.S.R. UAB8. 4-speed auto-
changer, 7 x 4in. elliptical speaker. Most of the modern portable
amplifiers. Actractive speaker grille and recessed control panel.

T.W.l." CABINET. 79/6
Size 158 x 199 x [0§in. Takes B.S.R. U.A.8. 4-speed autochanger.
8in. round speaker. 3 control amplifier. Carr. & ins. on all above 4/6.

Value 29,6

Elegant cabinet, cloth covered in grey orlred with sunken control
panel and speaker fret. Size 13 x (7 x 8in. deep. Takes a B.S.R.
Monarch 4 Speed Autochanger : 7 x 4in. elliptical speaker and
most of the modern portable amplifiers. Carr. & ins. 4/6.

A beautifully styled cabinet. g p2
Made by a famous manufac-

turer. In poltka dot cloth with 69,6
clipped lid and carrying handle.
Size 16 x 14} x B8lin. deep.
Will take B.S.R. Monarch 4
speed Autochanger and 7 x 4in.
elliptical speaker and mosc of
the modern portable amplifiers.
Carr. & ins, 4/6.

* AMPLIFIERS %
12 months’ guarantee.
PORTABLE AMPLIFIER MK. D.1.

596

Brand new. Latest design with printed circuit. Dimensions 7 x
2} x Sin, A.C. only. Mains isolated. 2-3 watts output. Incorpora-
ting EL84 as high gain output valve. Volume and tone controls.

Knobs 2/6 extra. P. & P. 3/6.
PORTABLE AMPLIFIER MK. D.2. 79/6
Printed circuit. Latest design. Dimensions 7 x 2} x 5in. A.C.

only. Mains isolated 3-4 watts output, Incorporating the latest
ECL82 triode pentode output valve giving higher undistorted
output. Volume and tone controls, Knobs 2/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER MK. D.3. 89/6
De luxe model. Printed circuit. Latest design. Dimensions
7 x 2} x Sin. A.C. only, Mains isolated 3-4 watts output. Incor-
porating the latest ECL82 triode pentode output valve giving
higher undistorted output. Volume, treble and bass control.
Knobs 3/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER MK. D.5. 39/6
Simple circuit employing ECL80 triode pentode output valve
giving 2-3 watts output. A.C. only, Mains isolated. Single
control for volume and on/off switch with knob. P. & P. 3/6.

STEREOPHONIC AMPLIFIER : £7.19.6

Beautifully made for portable stereophonic record players
Latest design with printed circuit. Dimensions 3 x 5} x 9%in.
A.C. only. Mains isolated. Twin amplifiers each side giving 3-4
watts output. [ncorporating ECL82 triode pentode valve. Full
tone, volume and balance controls. Complete and ready to fit.
Knobs 3/6 per set excra. P. & P. 3/6.

B.S.R. FUL-FI CRYSTAL TURNOVER CART-
RIDGES 19/6

Brand new. Includinz sapphire needles for L.P. and Standard,
giving fullest range and finest tone obtainable for any player.
Can be fitted to all standard pick-up arms. P. & P. 9d.

A delightfullooking cabinet 147 x 173 x 83in. in 2-tone leathere
- -in2- tte.
Will take a2 B.S.R. Monarch 4-speed autochanger and r6.'.i:

round speaker. Carr. & ins. 4/6.
R.P.4 79,6

Stylish cabinet by famous manufac.
turer. Cloth covered in contrasting
colours (red & grey). Grilled front
controls panel. Size IS x 19 x 8§in.

deep. Beautifully made—a cabinet
you can be really proud of. Takes
4-speed B.S.R. Autochanger. 6in

round or7 x 4in. elliptical speaker.
Room for any amplifier of your own
choice. Carr. & ins. 4/6.

World’s Finest
AUTOCHANGER

U.A.8. B.S.R.
MONARCH 4 - SPEED
AUTOCHANGER

£6.19.6

COLLARO CONQUEST 4-SPEED AUTOCHANGER  £6.19.6. | ]

U.A.12. Latest B.S.R. MONARCH 4-SPEED MIXER £8.9.6.

COLLARO CONQUEST STEREO AUTOCHANGER 11 gns.

T.U.9. B.S.R. 4-SPEED SINGLE PLAYER 89/6.
P. & P. on all the above 5/6.

% EXTENSION SPEAKERS, 19,9

Polished oak cabinet of attractive appear-
ance. Fitted with 8in. P.M. speaker W.B.
: or Goodmans of the highest quality.
i Standard matching to any receiver (2-5
.i.':__‘ 4= ohms). Switch and flex included. Ins. Carr.
e 3/9. I

IDEAL FOR STEREOPHONIC SOUND
8in. P.M. Speakers, 8/9. Post 2/6.

6%in. P.M. Speakers, 12/6. Post 2/6.

7 x 4in. Elliptical speaker, 19/6. Post 2/9.

91 x 4lin. Elliptical speaker, 22/6. Post 2/9.

DUKE & CO.

(Dept. D.12)

621-3, Romford Road, Manor Park,
E.I2.

Tel.: ILFord 6001-3
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NEW! EASY-TO-BUILD AND

The new, exciting De Luxe *“ Gold
Star "' Pocket Radio in beautiful
moulded plastic case—choice of
four lovely colours, Red. Green.
Biue and Pink, This model is a
highly sensitive, self-contained
set covering all medium waves.
Usss modern minlature “ button-
hase ' valve and specially designed
high efficiency coil. Exceptionally
easy to build from our step-by-
step plans—the case Is supplled
ready drilled ! Size of radio oniy

Our engineers have designed a novel

43in. x 2§in. x 1}in. !'—and batteries
fit inside. We can supply all parts
including case, detachable aerial.
instruction book, screws, wire,
etc., for only 48/- plus 2- Post and
Packing. C.0.D. 2/- extra. (Parts
sold separately, priced parts list

Wrist-Watch Radio using latest Tran-
sistor Techniques. Size only 1lin. x lin.
X }in. 1 ! 1—* Feather-weight "' —yet gives
clear, crisp. persoral-phone reception
over all medium waves. Tiny battery
inside lasts months—costs 5:1. No Snags.

1/9.)

Choice of beautiful walnut veneered
cabinet or ivory bakelite. This
ig the lowest possible price con-
sistent with high quality. No
radio knowledge whatever needed

can be built by anyone in 2-3 hours, using our very simple,
easy-to-follow diagrams. The terrific new circuit of the ‘* Ocean-
Hopper " covers all medium and long waves. has razor-edge
selectivity and exceptionally good tone. Price also includes ready
drilled and punched chassis, set of simple-to-follow plans—in fact
everything ! Parts tested before despatch ! Uses standard octal-
base valves. (Low running costs—approximately 18 watts.) Size
12in, x 6in. x 5in. Build this long-range powerful midget NOW.
TOTAL BUILDING COST INCLUDING PLANS, ETC., €57/8.
(Post and Packing 3/6.) Parts sold separately. Priced parts list
and plans, 1/9. C.0.D. 2'- extra.

THIS TRANSISTOR SET Can
Be Built For Only 28/6. The
“ Sky-Scout " Pocket two-stage
transistor set, size only {in. x
3iin. x 4iin. Covers all medium
waves and works entirely off tiny

penlicht ™ battery which costs
6d. and fits inside case. All parts
tested before despatch. Can be
built for 29/6, plus 2/- Post and
Packing. INCLUDING CASE,
TRANSISTOR, STEP-BY-STEP
PLANS FOR ABSOLUTE BEGINNERS, nuts, bolts, etc. (C.0.D.
2 - extra.) Parts sold separately, priced parts list and plans, 1/6.
VERY SIMPLE TO BUILD.

OIS AAAANAANALNALAALALL NS PSPPI PP

Learn Electricity by butlding a low cost Concord Model!
and are constantly being modernised by Concord's own research departthent. Concord designs are years ahead.
Every latest advance finds its way into the educational and highly practical Concord Models. Special instruction
Build, Learn from AND USE Concord Designs. TRADE
2 ENQUIRIES INVITED. WE BULK PURCHASE ELECTRONIC COMPONENTS AND EQUIPMENT.

books describe minutely every step in the assembly.

}JV\/‘ WSS

ADDRESS ON OPPOSITE PAGE ==—p

Concord mode!s include the latest electronic advances

anyone €an build it in an hour or two
using our pictorial step-by-step simple
plans. All parts supplied (including case
and strap) for only 29'6 (add 2/6 Post, etc.).
C.0.D. 2/-extra. (All partssold separately,
priced parts list 1 6.) Send Now !

This amazing * Tiny-Tim"
model —no  larger than
& matchbox — costs nothing to run— ever !
No batteries ! No Valves ' No electricity ! Will
never run down or burn out. Uses the latest
TRANSISTOR TYPE GERMANIUM DIODE,
receives local stations anywhere—without extra
aerial. Clear, Crisp Tone. No snags, anyone can
build it within an hour using our step-hy-step
instruction book, etc.. for only 17/6. plus 1:6
Post and Packing (C.0.D. 2'- extra). (Parts sold
separately, priced parts list 1/9.)
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UN-TO-MAKE CONCORD RADIOS

LIMNITED QUANTITY
ONLY !—Never before such
amazing value! A high grade
universal testmeter. Large
scale (3{in.), highly sensitive
movement (500 MicroAmps!)
Measures A.C Volts. D.C.
Volts, D.C. Current, Ohms,
Decibels. Inductance and
Capacitance ! Ranges : D.C.
Volts—0-10 v., 50 v.. 250 v.,
500 ., 1.000 v. A.C. Volts—
0-10 v.. 50 v., 250 v., 500 v..

TWO-TRANSISTOR POCKET
S§T. Can Be Built for 45'-.
BUILD THE ‘ SKYGNOME"
VEST-POCKET TWO TRANSIS-
TOR RADIO which gives a
superb performance and is highlyv
sensitive. Weight under 7 ozs.—
vet it is a THREE-STAGE re-
ceiver covering all medium
waves. working entirely off a
“ penlight " battery. Every part
teotod hefore despatch! SPECTAL
STEP-BY-STEP PLANS TFOR

(Pc0 ou}fe 2'9':05“3{; ABSOLUTE BEGINNERS. Total 11\4000 ‘A' D.C. Eurrf?_nt_;ﬂ-soo
(Parts’ sold sepat- building cost including case. 2_6('“" mps, 25 1\1.1.111 mps,
ately. Priced part- transistors.  etc. — evervthing 50 MilliAmps. Resistance—
list and plans 16, jun to the last nut and bolt— 0-10 K ohms and 1 Megohm.

RUSH YOUR

ORDER TODAY ! ONLY 45 - with plans. Decibels— —20 dB. o 4 22

dB. and — 20 dB. to — 36 4B.
Capacitance—100 pfd. to 0.6
mfd. Inductance—I10 to 1,000
Henries (also with external
D.C. voltage will measure to
100.000.000 ohms!. A heauti-
ful, strongly-made instru-
ment. Brand New. not a kit.
at only 97/6. including test
prods, instruction book and
internal batteries (replace-

BUILD THIS POCKET RADIO
Can Be Built tor 39 6.
Anvone can build this beautitul precision
Pocket Radio iu an hour or two. No know-
ledge whatever needed. Oursimple pictorial
plans take you step-by-step! Remarkably
sensitive—covers al' medium waves, inc.
Liuxemhourg, Home, Light. Size only 2in. x
3tn. x 5{in.—Not a Toy ! But a Real.

Personal-phone, Valve Radio With Detach- ments cost only 6d. each).
able Aerial! IDEAL FOR BEDROOM, GAR- Plus 2/6 Post and Packing.
DEN. etc. We supply ALL parts necvssary, (C.0.D. 2'- extra.)

tozether with plans, etc.. tor the special
price of 39/6, plus 2’6 post and packing.
(C 0.D. 2/- extra.) BUILD YOURS NOW !
(4]1 parts sold separately. priced parts
Hst 19). Send Today! Money refunded if
parts returned intact within 7 days.

Can Be Built for 47'6. Build
this exceptionally sensitive
high efficiency personal
phone radio. Uses umnique
assembly system and can
be bujlt by anvone with-

f: out any radic knowledge
% w©  whatever in 45 minutes.
*  Handsome black-crackle steel

The ¢ COMPANION ~ PRINTED CIRCUIY
PFOUCKET SET,

BUILD THIS 3 TRANSISTOR POCKET RADIO . , .
PRINTED CIRCUIT VERSION ! The " Companion =
is comparable in sensitivity to a three-valve battery

,set. It is exceptionally small in size (4}in. x 3in. x case with specially made
1iin.) and is a self-contained rocket radio that does black and gold dial with stations printed. Size of
not need aerial or earth. It has built-in speaker and radio only 6lin. x 5in. x 3in. Covers all medium and
rovers medium and long waves. This unique little set long waves. H.T. consumption only 1 to 1.5 mA. Ideal
can be bpuilt FOR ONLY 976, EVERYTHING for Bedroom, Garden, Holiday, ete. BUILD THE * SKY-
INCLUDED ! (Plus post and packing 26.) All parts ROMA " NOW ! Tota! building cost—everything down
sold separately, price list, etc. 6d. C.Q.D. 2'- extra, to the last nut and holt. 476 (Postage, etc.. 2 -)—

with full set of clear, easy-to-follow plans. (Parts sold
separately. Priced parts list and plans 1'6,) C.0.D. 2.- extra,

THE SENSATIONAL

pmﬂ”‘wa! ing cost ! Covers all the medium waves with the very

X latest circuitry bringing in stations from all over

% Europe—without fuss. Easy as A.B.C. to assemble.

using our step-by-step instruction manual. Size only

41in. x 2}in. x l{in.—a fascinating little pocket radio.

The sensational * Silvertone " Wwe can supPly all the parts including beautiful two-

model! A highly compact sclf- tone case, detachable aerial. instruction took, screws.

contained minfature * button- wire. ete.. for only 29/6 (plus 2'- post and packing).

base " valve pocket radio at C.0.D. 2'- extra. (Parts sold separately. priced parts
absolute * rockbottom ' build list 19,

(ONCORD ELECTRONICG

210, Church Road, Hove, Sussex

o o,
‘hi Orders receive prompt att 1. Cheques £
H Suppliers to Schools. Universities, Government and Research Establishments. Complete range of components and
valves stocked. Regrel no C.0.D. abroad.

ted. Cash on delivery 2/- extra. Please print name and address in block: letters
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BENTLEY ACOUSTIC CORPORATION LTD.

THE VALYE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.l. Telephone : PRIMROSE 9090

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2 - EXTRA TELE-
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERVICE.

ANY ORDER INSURED AGAINST DAMAGE IN TIANSIT FOR ONLY 8d. EXTRA,
0B2 i7/6 16C8 12/6|6X4 6/6|19H1 10/-| AC/PEN DL94 7/6 EL33 1216 KTZ63 10/6 Q°25 15/~ UCH8I 9/6

0Z4 6/- 6C9 126 6X5GT 6/-20D1 15/3) S-pin 23/3|DL96  9/— EL34 15/~'Lé3 6/- QS150/15  |UCL82 11/6
1A3 3/-16C10  10/6 6/30L2 10/—(20F2  26/6| 7-pin 15/~/DLSIO 10/6 EL38  26/6 LN152 10/6 10/6 UCL83 19/3
1AS 6/-6CD6G |7A7  12/6/20L1  26/6 AC2PEN OM70  7/6 EL4! 9/~ MH4(C) 7/-'RI2 9/6 UF4 9/-
1A7GT 29/10 7B6 19/3120P1  26/6 23/3 EAS0  2/- EL42 13/il MHL4 7/6!RI8 14/ UF42  12/6

21/11 6CH6  12/6 7B7 8/6 20P3 23/3 AC2PEN/ |EABCS80 9/- EL8I  12/6 MHLD6 12/6 R19  19/11|UF80  10/6
1IC5  12/6/6D3  19/11/7Cs 8/-/20P5  23/3) DD 26/6/EAC9I 7/6 EL84  8/6 ML4  12/6 SD6 12/~ UF85 |0{a
1D6  10/6/6D6 6/6|7C6 8/-/25A6G 11/- AC4PEN EAF42  9/6 |EL85S 13/11 MUI4  9/-|SP4(7) 15/- UF86 }7/IT
IH5GT 11/~ 6E5 12/6 7D8  23/3 25L6GT 10/—{ 26/6 EB34  2/6 |EL9I 5/~MX40 15/=(SP4I 316{UF89  9/-
1L4 6/- | 6F1 26/6!7H7 8/-125U4 u/ ACSPEN EB41 8/6 |[EL95  10/6|N37  19/11 SP42  12/6 UL4I 9/~
ILDS  5/-16F6G_  7/-7R7 12/6 25Y5  10/6 23/3 EB9I 5/6 EM34 10/- N78 19/11/5P6) 36/UL44  26/6

ILNS 5/~ 6F6GTM 8/- 757 10/625Y5G I0/—‘AC6PEN 7/6 EBC3 23/3|EM7I 23;3|N108 19/11 SU25 26/6/UL46  14/6
INSGT 11/~ 6F8 12/6|7v7 8/6125Z4G AC/P4 8/- EBC33 7/-|EM8O 9/6/N308 20/7 SU6I 9/6|UL84 8/6
IRS 7/6 6FIY 47/3 774 8/-|25Z5 I0/6|AC/SG 23/3 EBC41 8/6 EMS8I 9/6/N339 29/10 T4} 23/3 UM4 17/3

154 9/- 6F12 5/6/7Z4 18/7/25Z6G 10/-|AC/TP 33/2 EBC8) 8/-|EM84 10/6 OA70 4/~ TDD4 24/7 URIC  9/-
155 7/6 6F13  11/6/8D2 3/6/25Z6GT AC/VPI EBFS0 10/— [EN3I  37/-OA71/8] 4/~ TH4B 15/- UU6&- 19/11
1T4 6/~ 6F14  26/6/8D3 5/6| 16/717 pin  15/— EBF83 13/11 |EYS5I 9/6/0C72 17/-|TH4l 26/6/UU7 167
1US  10/—(6FI5  15/3|9Bwé 15/3(27SU 19/11 AC/VP223/3 EBF89  9/6 [EY83  16/7 P6l 3/6/ TH233 33/2 UUS  26/6
2A7  10/6 6Fl6 9/6|9D2 4/-128D7  7/-|ATP4  5/— EBL2l 23/3 EY84 14/~ PABCS0 TH2321 20/~ UU9 76
2P 26/6 |6F17  12/6 10C1  12/-|30C1  8/-{AZI  18/7|EBL31 23/3 EY86 10/-| 1311 TP22  15/-|UYIN 18/7

X2 4/6 6F32 10/6 10C2  26/6|30F5 7/-/AZ31 10/— EC52 5/6 |EZ35 6/-'PCC84 8/— TP25  19/6 UY2l 16/6
3A4 7/~ 6F33 7/6/10D2  12/-(30FLI 10/—|AZ41 13/11 ECS4 6/~ |EZ40 7/6 PCCB5 916 TP2620 33/2/UY4| 7/6
3AS 10/6 6G6 6/6 | 10F! 17/6|30L1 8/-|B36 24/7 EC70 12/6 [EZ41 7/6 PCC8823/11 TY86F 13/3/UY85 7/~
3B7 12/6 6H6GTG 3/~ |0F9 10/6/30P12  8/—|BL63 7/6 EC92 133/ EZ80 7/-|PCC89 14/-'U12/14 12/-1VMS4B 23/3

3D6 5/- /6H6GTM 3/6(10LD3" 8/6 30PI6  8/-|Cl 12/6|/ECC32 10/6|EZ8I  7/-|PCF80 8/-'Ul6  12/- VPAT) 12/6
3Q4 7/6 6)5G 5/~|10LDI1 [30PLI 11/6|CIC  12/6 ECC33 8/6 [FC2A 24/7/PCF82 11/6 U18/20 9/_ VP4(7) 15/—
3Q5GT 9/66)5GTG 5/6| 15/1131 7/6|{CBLI 26/6/ECC34 24/7|FC4  15/-|PCL82 12/6/U22 8/— VP2B  14/6
354 7/6 |6/5GTM 6/-|I10P13 I5/6\33A/l58M CBL3l 23/3 ECC35 8/6|FCI3  26/6 PCL83 11/6/U24 29/i0|VP4B 23/3
3v4 7/6 616 5/6(10P14 19/3] 30/— | CCH35 23/3 ECC40 23/3|FCI3C 26/6 PCL84 12/6 U25 136 VPI3C 7/-
SR4GY 17/6|6]7G 6/~ 11D3  24/7/35/51 12/6/CK506 6/6 ECCS8! s/_{qusoo PEN4DD |U26  10/=/VP23  6/6
5U4G  B8/6/6]7GT_10/6/12A6  6/6/35A5 21/3/CL33  19/3 ECCB2 7/6 9/- 26/6 U3 9/6 | VP4l 6/6
5v4G 11/ 6K6GT 8/— 12AC6 15/3 35L6GT 9/6|CVe3 10/6 ECCB3 8/ |Fw4/800 | PEN2519/11\U33  26/6 VR75/30
5X4G 12/6 6K7G 5/~ 12AD6 17/3|35W4  7/6/CV271 10/6 ECC84 9/6 9/- PEN36C U35  26/6/ 17/
5Y3G_ 8/- 6KIGT 6/-I12AE6 13/11/3523 10/6/Cv428 30/- ECC85 8/6 GZ30 10/6 10/6/U37  26/6|VR105/30
5Y3GT 7/6 6K8G  8/—[12AH7 8/-35Z4  6/6/CYI 18/7/ECC9l 5/6|/GZ32 12/~ PEN4ODD (U43 9/6| 9/-
5Y4 12/6|6K8GTG {2AHS8 12/6/35Z5GT 9/-|CY3! 16/7{ECF80 11/6(GZ34 14/- 25/ U45 9/6 | VR150/30
5Z3  12/6] 12/6(12AT6  7/6/4IMTL 8/—|DI 3/-|ECF82 10/6 |H30 5/— PEN44 26/6 U50 8/-| 9/~
5Z4G  10/6/6K25 19/i1 12AT7 8/- 42 23/3|DI5  10/6 ECH3 26/6 |H63  12/6 PEN45 19/6|U52 8/6 VI6IA §/—
5Z4GT 12/6|6L1 23/3 12AU6 23/3(43 12/6| D63 5/-|ECH2I 23/3 |HABCS80 PEN45DD (US54  19/11|VT501  §/—
6A7  26/6/6L6G  9/6(12AU7 7/6/50C5  12/6| D77 5/6 [ECH35 9/6 | 13/6 26/6/U76 6/6 W6IM 26/6
6A8  10/-|6L6M 12/6/12AV6 12/7|50CD6G BDAC32 11/~ ECH42 10/6 HL23 10/6 PEN46  7/6/UT78 66| W76 6/6
6AB7  8/-16L7GT 12/612AX7 8)-| 29/10 | DAF?|  7/6 ECHB! 9/~ HL23DD PEN383 23/3 /U107  16/7 WBIM &/
6ABS 10/6/6L18  13/-|12BA6 8/-(50L6GT 9/6(DAF96 9/—|ECHS3 13/I1 17/3 PEN453DD U191~ 16/7 W107  15/3
6AC7  6/6/6L19 23/3|12BE6 10/-|53KU 19/11{DC90 13/11 ECL8O 10/6 HL41  12/6 33/2|U208  16/T|wW729 18/7
6AG5  6/6/6LD3  8/6|12BH7 21/3 72 4/6/DD41 13/11 ECL82 I0/6\HL4IDD PEN/DD  |U25F  14/— X24M 24/7
6AKS  8/-|6LD20 I5/}I[I2El  30/-|75 24/7|DDT4 24/7,ECL83 19/3 19/3 4020  33/2'U281 19/i1 X31  26/6
6AL5  5/6|6N7 8/~ 12)5GT  4/677 8/—|DF33  Il/-EF9 23/3 |HL42DD PL33  19/3 U282 22/7 X4l 15/
6AM6  5/616P| 19/3127GT 10/6/78 8/6|DF66  15/—|EF22  14/-| 19/3 PL36  14/-/U301  23/3|X42 15/
6AQ5  B/6 6P25  12/6/12K5 17/11|80 9/-|DF70 15/ EF36 6/~ HN309 24/7(PL38  26/6 U329 14/-|X61(C) 12/6
6AT6  8/6/6P28  26/6 12K7GT 6/6 (83 15/—-| DF91 6/-/EF37A  8/- [ HVR2 20/- PL8I I2/6|U339 16/7/X61M  26/6
6AU6 10/6/6Q7G 8/ 12K8GT 14/- |83V 12/6|DF96 9/~ EF39 5/6 HVR2A a/_ PL82  8/-|U403 16/7/X63  10/-
6AV6 12/7/6Q7GT 11/~ 12Q7GT 6/6/85A2 15/—|DF97 9/ EF40 15/~ KF35 6/PL83 9/-|U404  8/6/X65  12/6
6B7 10/6 6R7G  10/—|12SA7  8/6 150B2 15/~|DH63 8/ EF4l 9/6 | KK32 1|/i| PL84  12/8|US0I 29/10|X66  12/6
6B8G_  4/6|6SATGT 8/6(125CT  8/6|185BT 33/2{DH63(Met) EF42  11/6 KL35 ~ 8/6 PLE20 18/7/U4020 16/7/X76M 14/~
6B8GT 5/-165C7  10/6125GT  8/6 185BTA 3372 17/6 EFS50(A) 7/-|KLL32 24/7 PM2B 12/6|UABC80  |(X78  21/3
6BA6  7/6/65G7GT 8/—|125H7  8/6 304 10/6(DH76  6/& EFS0(E) 5/- (KT2 5/-(PMI2  6/6 9/-(X79 213
6BE6  7/6/65H7GT 8/—|125]7  8/6/305 10/6[DH77  8/6 EF54 5/~ (KT33C 10/- PMI2M 6/6 UAF42 9/6 /X101  33/3
6BG6G 23/3|65]7GT 8/~ 125KT  8/6|402Pen/A |DHIOI 28/6 EF73  10/6 [KT36 29/10 PM24M 21/3|UB41  12/-|X109 1773
6BH6 g/- 65K7GT 8/-125Q7 12/6| 23/3.DH107 13/11 EF80 7/- [KT4l 26/6/PX4  26/6|UBC4l 8/6|XD(l.5) 6/6
6BJ6 516 6SLTGT 8/~ 12SR7  8/6 807 7/6/DK32 21/11 EF85 7/~ |KT44  15/- PX25 59/8/UBCS8I 11/4/XFGY 18/~
6BQ7A 15/-|6SN7GT 6/6 12Y4  10/61956 3/-|DK40 21/3 EF86  12/6 KT6l 12/6/PY3]  16/7|UBFB0  9/- | XFY34 17/6
6BR7  23/3 6SQ7GT 9/-14H7 23/3|1g21  16/7/DK91  7/6 EF89 9/- KT63  7/~PY32 11/6/UBF89 9/6 XH(1.5) 6/6
6BW6 10/6 65S7GT 8/- 1457 27/10|5763 n,‘,ox‘n 10/6 EF91 5/6 KT66 15/~ PYS8O  7/6 UBL2i 23/3 (XSG(1.5)
6BW7  7/- 6U4GT 12/6 15DI 7193 5. DK% 9/ EF92 5/6 KT88 22/6 PY8I 9/—|UCC84 14/7| 6/6
6BX6  T/- 6USG 7/6 18 23/3 ~lDL33  9/6'EF97  13/3 KTwel 8/-PY82  7/-|UCCBS 9/~ Y63 7/6
6C4 7/- 6U7G  8/6 19AQ5 10/6/7475  7/6ipLe6 15/~ EF98  13/3|KTWe2 8/~ PY83  9/6|UCF80 16/7/Z63  10/6
6C5G  6/616V6G _ T/- I19BG6G 9002 /6 DL6B 15/ EK32  8/6 [KTWe3 8/- PZ30 19/11|UCH2I 23/3 Z66 20/~
6Cé 6/6 6V6GTG 8/- 23/319006 6/-|DL92  7/6 EL32  5/6 KTZ4l 8/-'QP2l  7/-IUCH42 9/6 Z77 56
NEW METAL RECTIFIERS—FULLY GUARANTEED
DRM-iB 15/4 | RM-2 9/~ WX3 3/6 | 14A100 27/- | 14RA 1282 17/6 | 16RE 2-1-8-1 8/6
DRM-2B 16/2 | RM-3 9%6 | WX4 3/6 | 14A124 2a/_| [4RA 1-2-8-3  21/— | I8RA [-1-8-1 4/6
DRM-3B 23/3 | RM-4 16/~ | WX6 3/6 | 14A163 38/~ | 14RA 2-1-16-1 21/~ | IBRA I-1-16-1  6/6
LW7 21~ | RM-5 19/6 | 14A86 17/6 | 14B130 35/~ | 16RC I-I-16-1  B/6 | IBRA 1-2-8-1 11/~
RM-0 71 | W4 3/6 | 14A97 25/~ | 14B261 11/6 | 16RD 2-2-8-1 12/~ | IBRD 2-2-8-1 15/~
RM-I 7/- | Wé 3/6 | Technical icaflet on Metal Rectifiers free on receipt of S.A.E.
VOLUME CONTROLS ELECTROLYTIC CONDENSERS
All with long spindle and Standard Can 100 x 400 mfd., 275 v./12/6; Wire-ended Tubular L 8 x 8 mfd, 450 v,
double-pole switch, 4/6 each. 32 x 32 mfd., 450 v. 5/9/100 mfd,, 275 v. 2/6! 8 mfd., 450 v. /916 x 16 mfd,, 450 v,
10K, 25K, SOK, 100K, 64 x 120 mfd., 350 v. B/3/200 mfd., 275 v. 3/6 16 mfd. 450 v. 2/9/32 x 32 mfd.. 350 v.

}meg Qmeg | meg. 2 meg. 60 x 250 mfd., 275 v. 9/6 100 x 200 mfd., 275 v. 9/6 32 mfd., 450 v. 3/9/ 8 x t6 mfd., 450 v.

TERMS OF BUSINESS (ASII W ITll ORDER OR C.0.D. ON'L\ POST/PACKING CITARGES 8d. PER ITISM ; ORDE
VALUE UPwann FRE VA S BOXED. FULLY GUARANTE AND SPECIALLY LK 1
FROM ¥ WORLIFS PE (Q()V'\l SHOPPIRS WEL( ()\IE FROM 8.30 TO 5.30 8 URDAYS
T\V ALVES, WITH FULL TERMS OF BUSINESS PRl( E 6d. PLEASE
AL

1 p.m ¢ ALOGUIE
ENQUIRE I‘Ol( ANY ITEY

IFFE
l‘ll\lll) WITH
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A SELECTION OF-
HIGH FIDELITY
PORTABLE TAPE
PREAMPLIFIERS

Adds “* Hi-Fi > TAPE RECORDING
TO YOUR EXISTING AUDIO
INSTALLATION
IN ALL MODELS WE ¢
INCORPORATE THE . 4%
TYPE «C” i
PREAMPLIFIER ﬁ*&

AND OFFER IT COMPLETE
IN CASE WITH . ..

(a) The new COLLARO “ 8TUDIO " 3 Speed Deck £36 10 o
Deposit. £7.6.0. 12 months £2.
(b) The COLLARO Mk, IV ¢ Txan<cr1ptor 3 Speed £41 10 o
=10,

Deposit. £8.6.0. 12 months £3.0.11 £43 10 o
(ey The Nﬁaw TI§UE§0{:1 Oml.ZVI T?‘ e£]:§)%cll{o ......... = B
€pOs: T b
(d) The BREDI\?EL k. V3 Spemgr]]) cs £51 '10'0
Deposit €1 .6 0. 12 months £3. £61.0.0
{¢) The WEARITE MODEL 4A. Tape Deck . oo
Deposit, £12.4.0. 12 months £4.9.5.
STERN’'S MULLARD TYPE «C”

TAPE PREAMPLIFIER-ERASE UNIT

INCORPORATING THE NEW FERROXCUBE POT CORE PUSH-
PULL OSCILLATOR and 3-SPEED TREBLE EQUALISATION
by means of the latest FERROXCUBE POT CORE INDUCTOR.

PRICES. ... INCLUDING SEPARATE SMALL POWER SUPPLY

e R
AND TESTED ...... £17 o o 0 o

Deposit £3.8.0 and 12 months

of £1.4.11

ALSO AVAILABLE EXCLUD-
ING POWER SUPPLY UNIT
FOR £11,15.0 and £14.10.0. respectively.
(Carriage and In; ce §s 5 - extra).

VHU*'\I ORDERING PLEASE ATE MAKE 01" TAPE DECK TO

SED. We presenl this " Hi-Fi ' Preamplifier strictly to
Mu!lmd: specification incorporating ONLY NEW HIGH-GRADE
COMPONENTS and the SPECIFIFD NEW MULLARD VALVES. It
comprises a COMPLETELY SELF-CONTAINED UNIT, all com-
ponents and valves beinz contained in a well-ventilated Box-
Chas<is neatly finished in Hammmered Gold with a very attractively
engraved PERSPEX FRONT PANEL.

QUALITY

FOR PERMANENT HIGH

INSTALLATIONS WE ALSO OFFER (excluding case)
(@) The COLLARQ Mk. IV TAPE DECK and the

MULLARD TYPE “C" PREAMPLITIER & £35 o o
Power Unit assembled. tested D\t
H.P. Deposit €7 and 12 months £2,11.4,
(b As in (a) above hut the T¥ pe = C 7 supplied as £32 o o
COMPLETE KIT OF PAR A4
(c) The %ﬁa%vgr)x MkC\IPT»\PEII?ECI\ Celmlg the o
assembles ype * reamplifier an ower
G £40.0.0
q P H. l; D&'l’ofllt £8. A 12 [rp(()jnths 62.118.3.
d) Asabove but the Type * snpplied as complete
KIT OF PARTS ..o .o iiiiiiiiiiieiniennaen, £36'1o'o
(e) The RENFLL Mk. V DECK and the assembled £46 o o
Type ** ¢’ PREAMPLIFIER and POWER UNIT.. b\t
@ Ly ‘-IbP [éepo%'t £9. 4C0 and 1’; mdonths £3i7 g
s above ut he Type ** supplied as complete
KIT OF PARTS st £43.0.0
() The WEARI'TE 4A DECK with TYPE *C”
assembled and tested ..... ... £56 o o

H.P. Deposit. £11.4.0and 12months £4.2.1
(Carriage and Insurance on above quotes 10/- extra.),
PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE.

STERN RADIO LTD.

109 & 115 FLEET ST., LONDON, E.C4

Telephone: FLEET STREET 5812/3/4

PRACTICAL WIRELESS

W;f' ‘ﬁdghty”

LG AT T HOME CONSTRUCTOR

623

THE FINEST RANGE
OF TAPE EQUIPMENT

FOR THE

YOU CAN BUILD
A GOMPLETE
HIGH QUALITY
REGORDER
4 LIKE THIS

for £39.15.0

WE OFFER THIS SELECTION

(a) The COLLARO Mk. IV TAPE DECK with the £34 10 o
assembled and tested !HF'TR3 Amplifier..

®) As Einieerosik FGp180 and 12 months B:109
s above but the supplied as
PARTS £30.15.0
NOTE : M 3 IV Deck do
not wire up the Deck Switch backs. We will do this for £1 or
supply a wiring diagram to the Home constructor
(¢) The TRUVOX Mk. VI TAPE DECK with the £39 10 o
assembled and tested HF 'TR3 amplifier .............. =8
H.P. Deposit £7.18.0 and i2 montbs £2.17.11.
(@) As above but the HF/TR3 supplied as KIT OF £36 0.0
IANSINS) o rromcenenpenonpronopoonaoaeeaopesneogrenaocmnnaass0paca =
(e) The BRENELL Mk. V DECK wich the assembled A8 0.0
and tested HF/TR3 amplifier....................o G-t
o s BEOT SRS Do
{ )
{ Psg}l)‘gve ul ¢ HF/ upplied as F £41 .1 o.o
(g) The PORTABLE CASE Jllustmt
1.2001t. EMITAPE (35 - COS CRY
(35/ ). ROLA 10 x 6in. LOUDSPEAK £9 o o

Carriaﬂe and Insurance on each above 10 - extra.
WE HAVE THE NEW 2 SPEED TWIN TRACK
TRUVOX Mk VI TAPE DECK IN STOCK £26.5.0
DEPOSIT : £5.5.0 and 12 MONTHS : £1.18.6

THE MODEL HF/TR3 TAPE AMPLIFIER

IN('()IRP()R.\I N¢
3-SPEED TREBLE EQUALT-
SATION by means of the
latest FERROXCUBE POT
CORE INDUCTOR.

PRICEFfor COMPLETE

KIT O

KIT OF 2.15.0
PRICE FULLY ASSEM-
BLED & £16.10.0

Deposit £3.6.6 and 12 monthly payments of
£1 .4.2. A very high-quality Amblifier based gn the very successful
PE “A" design completed in the MULLARD LABORATORIES.
ONLY NEwW HIGH GRADE COMPONENTS are incorporated includ-
ing MULLARD VALVES and a GILSON OUTPUT TRANSIFORMER
. . . other features are—Magic Eye Recording hand indicator—
Eflective Tone Control—Monitoring and Extension Speaker
Sockets—Has own Power Supply and can be used as independent
Amplifier for direct reproduction of Gram Records or [rom Radio
Tuner. Overall size 11in. x 6in. x 6in. Can be supplied for use with
Truvox—Collaro—Lane—Brenell or Motok Decks. Please specify
which. Send S.A.E. for leaflet or 2 6 tor complete Assembly Manual..

The New B.S.R. “MONARDECK"
INCORPORATING A CORRECTLY
MATCHED PREAMPLIFTER

Déposit £3.12.0 £17.17.0

12 months £1.6.2.
Designed to operate through the
Pick-Up Sockets of the standard *
RADIO RECEIVER through
which first-class results are ob-
tained. It consists of a single-
speed Twin Track Tape Deck,
incorporating matched Pre-
amplifier, and operates at 3tin. Carr.
sec. speed. & ins. 10
Thé equipment is supplied fully tested and completely assembled
on attractive wood plinth. It can therefore be ‘dropped "
directly into an existing Cabinet and only requires connections to
ghe ma1m=__supply and the Pick-Up Sockets, for which purposes
floating ™ leads are mcoxpomted on the Preamplifiet.
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MULLARD DESIGNS St éyﬁwbz%e

Designed by MULLARD—presented by STERNS strictly to specification.
COMPLETE KIT OF PARTS—

For use with the MUL-

MULLARD LARD 2-stage pre-ampli-

fier (described below) with

[ SPECIAL PRICE™ |

a1 which an undistorted power s
107 MAIN B g kAL REDUCTIONS
PLIFJER otned s org'l’;g’;lg"}’;‘c'g}g : (a) The COMPLETE KIT OF PARTS
EopNich aEhlyr _ ) to bulld both the ** 3-3” MA
! AMPLIFIER and the 2-STAGE

thusiasts who contemplate a versatlle and very hlgh - i L

quality home installation. We suﬁply SPLECIFIRD : g("&']‘“l‘(%‘{,",“gl"::“- £12.10.0

COMPONENTS 1> NEW MULLARJI VALVES. : - (b) The COMPLETE KIT OF PARTS

including PARMEKO MAINS TRANSFORMER % g SR ;led tHelss 10 St NI ARz

(which has extra Power a\ailable to drive Radio . I'Il"‘ll( ans u‘]‘éo 2 STAGH R

Tuner) and the cboi the latest Ultra-Linear A\l I'Lll “ ICCON. £15.15.0
NI1T

PARMEKO or the I' \R'I:RID( l-. Qutput Transformer.
PRICE COMPLETE KIT (PARMEKO £10 0 oAlt,ernat!vely we supply ASSEMBLED e 3.3 % and the 8-STAGE
AMPLIFIER both

Output Trans) and TESTED, £11.10.0.
ARON l\( ("(I'O“ATI\(: PARTRIDGE OUTPUT TRAN DRMER, £1.6.0 EXTRA. IBLED and
OLED  and - £15.0.0
£3.0.0 and 12
£1.2.0.

MULLARD'S PRE-AMPLIFIER T

T 1 §
Hp. .
Monthly Pay 2.
(h) The ** 5-10 * and the 2-\I‘A(-h
PRE - AMPLIFIER b o

ASSENBLED and g8 18 0

TONE CONTROL UNIT

Fmploylmz two EF88 valves. and designed t -
operate with the MULLARD 3-3 and 5-10 \Mw AMPLIFIERS, H.P. D!-l SIT £3.18. 0 muly 12
but also perfectly suitable for other makes. Monthly Payvinents of £1. When
PRICE, COMPLETE £6 6,0 Allernatively we sumly  £8.0, (Corriase & Insurance | 3uiering tmolude an exire 8%o coter

e By R Sl-extra) | PRICES FOR THE * 510 An

Our kit is strictly to MULLARD'S SPECIFICATION and incorporates : L =10 2
@ Equalisation for the latest R.I.A.A. characteristics. SURJECT 10 £1.6.0 LXTRA 1
® Input for Crystal Pick-ups, and variable reluctance magnetic tvpes. ‘{lll!'r‘{ ll:élt'll;lls‘llll)](.!:l:’l‘lt ANSFONR-

@ Input. (a) Direct (rom High Imp Tape Head. (b) From a Tape Amplifier or Pre-amplifier.
® Sensitive Microphon
® Wide range BB A%\ and ll(Ll:LL Controls.

COMPLETE MULLARD 5-10

The popular and very success-
tul camplete '°5-10"" incorpor-
ating Control Unit providing
up to 10 watts high ouality
reproduction. Input channels
for high output pick-ups and
all'modern Radio Tuning Units
only Specified Components and

IDIIAL \\II LIFIKR FOR
ALl IGIL QUALITY

I\h'l'\l LATION

COMPLETF KIT OF £7 10 0

ﬁ}fﬁﬁ‘““’%” ngil':iﬁiied ASSEM-

an

TESTED £8.19.6

Biade g tsee Ang Baurance D Tormme
MULLARD VALVES are supplied. including PARMEKO . enosit an onths at £1.0.0. De-

!\Ifw\l\s‘%!lzr\SI 'ORMER and cho:cgpof the latest PARMEKO or ‘e‘aplfgi?ﬁ"n?gesgg‘ %S)I%ﬂﬂrg-valve 2-watt design. Complete

PARTRIDGE ULTRA-Linear Output Transtormers. £41 10,0 ml‘, SN RO OUTPUT ?'1'1 N including Mullard valves and

Adequate power available to drive Radio Tuner. 25 L2 oL APLS TPU RANSFORMER.,

Alternatively we supply ASSEMBLED and TESTED MGH G N
HIRE FURCHASE (Assembled Amp. only) DEPOSIT : £2.14.0. O GG SRR SnecfediCompananty

2 MONTHS : 10. !
lmovla incorporating PARTRIDGE OUTPUT TRANS., £1.6.0 extra. bk bk s B aen b e h e

THE
A

DUAL GHANNEL
PRE-AMPLIFIER.

This modet incorporates two
2-valve Pre-Amplifiers
ldescnbed above) combined 1nbo a
Ell‘l SR IZ grlnt"'e\ l(bl e \I()\o \bli lg:\efl o ‘ d
KR EOE or J . operation. It is designe

or MONAURAL operation. primarily to operate with our range of MULLARI MAIN
2: COMPLETE KIT OF £10 0 o AMPLIFIBRS hut will also operate equally well with any make

of Amplifiers requiring an input of 250 m/volts.

Alr.ernauvely ASSFMBLED H.P. Terms: Deposit £2-7-0 & (-OMPLETF MT ASSEMBLED
ND T £11 15.0 12 months at 17/4. 1ts output OF PA £12.10.0 AND TESTED £15.0.0
power ]s 6 wat,t,s (3 watt,s per channel) and together with our PRE- 1t will OB"a'g? equally well for MONAURAL only operation
AMPLIFIER provides a very acceptable STEIREQ installation. Withone “3/3" orone " 5/10" Main Amplifier to which the second
Main Amplifiler can at any time be added, thus very easily
rovld.lng for both STERFO or MONAUR AL reproduction.
commended comblnatlons for STHEREO operation :
(8) The DUAL CIANNEL PRE-AMPLIFILR together
with the Dual " 3/3 " MAIN —\“PLIFIPR
(h) The l)l‘.\L CII \NVLL PRE-AMPLIFIER together
with two *“ 5/10 MAIN AMPLIFIERS
'fHE ASSEMBLY MANUAL is available for 2/6.

DUAL *‘3-3"
MAIN AMPLIFIER

Comprises two* 3-3* MAIN AMP-
T.IFIERS (described above) on one
shaseis and is designed to operate with
our DUAL CITANNEL I'RE-AMP-
LIFIER for both STEREOPHONIC

COMPLETE
STEREO AMPLIFIER

A thoroughly recommended design
that very effectively meets the many
requests for a low-priced but zood
quality DUAL CHANNEL
EREOPIIONIC AMPLIFIER.

7
Please encloge S_AE. if ILLUSTRATED and

(I),Il;lPCAlRT% MPLETE KIT £8 10 o DESCRIPTIVE LEAFLETS are req d ... alter-
- =) . rely t COMP g AS ' ) NU/
ALTERNATIVELY ASS £10 10 o natively the CO LETE ASSEMBLY MANUALS

EMBLED AND TESTED = are available at 1/8 each.

Two MULLARY) lJCl,sz Triode Pentode Valves are incorporated in

the design ; they form a “ CLASS A " single-ended output stage ineach
channel. The input sensitivity is 300 m/volts, therefore when used
with most STEREO Crystal Pick-Ups. or Radio Tuning Units, an
output of 2 watts per channel is achieved. or similarly when switched
to :‘;I()I\dAl TRAL Pick-Up position a combined output of 4 watts is
produce:
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( Zid
y /e TAPE RECORDERS

BEFORE YOU BUY—HEAR THESE -RECORDERS
THEY ARE COMPARABLE TO THE MUCH

HIGHER PRICED MODELS

MODEL CR3/S Incorporates  the New £41 0 0
COLLARO STUDIO ' TWIN TRACK 3-Speed Deck

H.P. Terms: Deposit £8.4.0 and 12 months of £3.0.2.
MODEL CR3/T Incorporates the very popular 3-Speed
COLLARO Mk. IV “ TRANSCRIPTOR " Deck £49 10 0
which has hoth upper and lower tape tracks 0 O
H.P. Terms : Deposit £9.18.0 and 12 months of £3.12.7.
MODEL TR3/Mk Incorporates the New £49 10 0
TRUVOX Mk, VI TWIN.TRACI\ 2-Speed Tape Deck .
H.P. Terms : Deposit £9.18.0 "md 12 months of £3. 1.....

PRACTICAL WIRELESS

“fidelity”

625

Each Model incorporates the
highly successful HF TR3 Ampli-
fler (described opposite} thus
ensuring truly * Hi-Fi ” record
and plmback facilities.

All Drlce* quoted provide for the
COMPLETE RECORDER includ-
ing CRX STAL MICROPHONE
and 1,200 ft. Spool of Tape.

There are no better value for
money Tape Recorders on the
market—if you can’t call and
hear them. send S.A.K. for fully
descriptive leaflets.

‘“MODERNISE YOUR OLD RADIOGRAM”’

IT IS CHEAPER AND BETTER VALUE TO REPLACE YOUR OLD CHASSIS AND GRAM UNIT

!'! RADIOGRAM CHASSIS !!
ARMSTRONG “STEREO TWELVE ”...... £37.16.0

The most complete AM FM unit yet produced for Stereo, giving 6 watts
high-lidelity push-pull output on each channel, 12 watts for monaural.
ARMSTRONG ¢ )JUBILEE” ... £29.8.0
An AM/FM chassis with nine valves and with pus utput stage pro-
vidinz 6 watts. '
ARMSTRONG AM/FM “STEREO 44 ...... £28.7.0
Provision is made Tor Stereo and monaural plavback from pick-up or tape.
Outputs provided for Stereo or Monaural tape recordings.

RADIO TUNING UNITS

DULCI MODEL FMT/2.........ccccoivvviivinen. £19.17.6
A bomlplere self-powered F.M. Tuner incorporating automatic frequency
contro

ARMSTRONG “S.T.3” AM/FM UNITS...... £27.6.0

A seit-powered high-fidelitv Tuner covering full VHF, medium. and long
wavehands with automatic Irequency control on VHF,
DULCI “H4/T” AM/FM UNIT ............... £23.15.8

A 4 waveband self- powered high-fidelity tuner covering the VHF.FM trans-

mis3ions plus h medium and short wavebands.
N uuu PURC II \SI 'Il RIS m'o available on all above. Tiis-
trated leaftets available—send S, ALF
THE DULCI DUAL CHANNEL STEREO
PREAMPLIFIERS

PREAMPLIFIER £23.2.0
£9.9.0

THE *“STEREO EIGHT”
THE “STEREO TWO ” PREAMPLIFIER ......

(Carr. and Ins. 5'- extra.)

A SPECIAL CASH ONLY OFFER!!

This very attractive PPORTAR AMPLIFLL
< * together with a good quality GRAM AMIPLY
FIER and a matched IVl SPIAKER,

6 Carr. & Ins.)
ign incnr-
has

ALL for oNLY £8.7.6 pivs7

The Amplifier consists of a 2-stage de
porating 3 modern B.V.A. valves and
scparate BASS and TREBLE CONTROLS
The Portable Case will also accommodate
most any make of Autochanger and is attrac-
tively finished in Mushroom Grey Rexine.

WE ~ ALSO SUPPLY SEPARATELY—
{a) The 2-stage (plu~ (h)y The PORT
Rectifier) AMPLIFILS £4'2'6 CARRYING

@ ro sPEAKER 18[9 carriage and Insurance 4 - extra

STERN’S MK. 1l < fidelity ”’
F.M. TUNING UNIT
PRICE £14'5.0 (Plus 5's Carr,

and In-,
HIRE PURCHASE : Deposit £2.17.¢ and 12
Monthly Payments of £1.0.11.
Incorporates the latest MULLARD PERMEABILITY TUNING HEART
and the corresponding MULLARD VALVE LINE-UP. A really first-class

Tuner, very attractively presented and comparable to man{ oftered at
much higher prices. Power consumption 1s only 15 amps. at 6.3 volts and
25 m,a at 250 volts

HOMI L()A\\l‘l{U( TORN ! YOU CAN BUILD THIS TUNING
FORR ONLY £10.10.0 (PPlis 5 - Carr, & 1ns.) Please send S.A

UNIT
E. for fully

descriptive leaflet. or the Assembly Manuval is available for 1 6.

109 & 115 FLEET ST,, LONDON, E.C.4

Telephone: FLEET STREET 5812/3/4

o screwdriver is required.
@ available, including complete a[’)(“(‘lll(‘afl(\n\ of the various
& STENTORIAN I LLE J

!'RECORD PLAYERS!!
THE LATEST MODELS ARE IN STOCK

MANY AT REDUCED PRICES !!!
LEAULET

SEND) S, AF. I'OR TLLUSTRATED
B.S.R. MONARCH UAS8
4-speed mixer Autochanger
with Crystal Pick-up

£6.12.6

NEW COLLARO
\l()l)l 1R¥°584 4-speed
gle Record Player.

Studlo Cartridge £9 18 9

The COLLARO * CONQUE
Studio Pick-up ..

The latest C(OL RO O IN
MIXER Autochanger Studio * O

The

i
4- speod Autochanger
7.10.0
4-speed

Pick-up £8.10.0

ghézk( OLLARO 4-speed Single Record Plaver. Studio
HCR-UD. v £6.6.0
.. Model UA12 " SPEED '

OLLED [13
MIXER ALTOCHANGER

UA12 also available mcol'poratmv the 1.
Pick-up, plays L.P. and 78 Records
B.S.R. MODEL FU9
complete with separate Crystal Pick- -up £4.4. 0

Carriage and Insurance on each above & - extra.

£IO IO 0

4-speed Single Record Plaver,

HIGH-FIDELITY UNITS ARE ALSO
STOCK . . . as follows :
. T.P.A.12 PICK- 'I*JF}I’k e

GARRARD MODEL 301 .

RC121 1 . . ’I‘A Mk m...

RCo8 . .,

ARE AVAILABLE
€°00 \\ll OV IR

FRVIN
:\l [ )
SPECIAL CASH ONLY BARGAIN

A®bulk purchase enables us to ofler this very useful

INTERCOM SET OR
BABY ALARM for only £5.5.0
(Plus 3 - carriage & Insurance.)

Consists  of MASTER UNIT

(IHustrated> and  one EX-
ENSION, nroviding 2-way

TALK- LISTP N facility. Com-
plete in polished  wood cases,

ilz&‘ of earh only 7! x 41 x 6in.
igh.

HOME CONSTRUCTOR

¥
Desig: ned by the W.B, - 8 0
COMPA'\’\ for Hi-Fi " Loudspeaker
svstems or to accommodate high-quality
equipment. The acoustieally designed
Bas> Reflex Cabinets containing the verv
successful = Stentorian =~ Speakers give
really first-class reproduction and are
well recommended.  Models are alsy
aveilable to accommodate high-quality
Amplifiers, Preampiifiers, Tuning Units. Record Plavers,
etc. All models are very easily assembled, in fact. only a
Fully illustrated leaflets are

I\('T)YD‘\PEAI\ER

ENULOSE

s.ALE, wiTn CORBESPFONDENC 2.
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Brand new, individually
checked and guaranteed

VALVES

AC/DD 2/6  DLSIO 4/6 | EY9I 4/6
AC/HL 2/6 EII48  1/- EZ40 7/-
AC/P  2/6 EASO  1/6 EZ80 7/
AC/PI  2/6 | EACS1 4/6 15 4/-
AC6/PENS/- | EB34 1/6  FW4/500 8/-
AC/SP3 4/6 EBC33 6/- H30 5/-
AL60  2/6 | EC52  3/9 | Hé3 3/6
AR6 2/6 EC54  3/6 | HP410l 6/-
ARS8 5/- | ECC32 4/- | KBC32 §/-
ARDDS5 2/- ECC8I 6/6 | KF35 5/~
ARP3  3/-| ECC82 6/9 KT30  7/-
ARP4  3/6 | ECC83 7/- | KT3I 8/~
ARPI2 2/9 | ECC84 79 KT33C  7/-
ARP24 3/6 ECC9l 4/- KT66  8/-
ARP3l 5/6 ECLBO 9/6 KT24I 9/-
SRP34  4/6 EF8 6/- | KTW63 6/6
STP4 ~  2/9 | EF22 7/3 L3 4/-
ATP7  5/6 | EF32 5/- | MH4 4/-
AUI S/- EF36 3/6 MH40 6/6
AW3 4/~ EF39 4/6 MH4l  6/6
B30 3/6 EF50 2/6 MHL4 2/6
BL63 6/- | EF52 5/- | ML4 4/6
D4l 3/3 | EF54 3/6 ML6 6/~
D42 4/- | EF55 6/- | MC/PEN 6/~
D77 4/3 | EF70 4/- MC/PENBS/-
DA30 12/6 | EF80 6/9 | MS/PEN/T
L A I
a/6 | 3
35019520 20’,_ EF91  4/10 NRISA 3/
ETis 30/ | EF%2 §/- | NR61 7/
D "1 EL32  3/9 MT37
DETI9 2/6 | | 4) 8/3 (4033A) 14/-
DET20 2/6 EL84 8/3 | OD3 6/-
DH76  4/9 | EL9I 7/6 1 OZ4 /-

AND MANY OTHERS IN STOCK All U.K. Orders below 10/-, P. & P.
C.0D

Brand new original spare parts
for AR88 Receivers.
Tuning Mechanism (gear), £2/10/-,

post free.

Please write your other requirements.
Low Resistance Headphones, brand
new, type CLR, 5/-. Balanced Armature,

7/6. P. & P. I/
Microphone Transformers. Balanced
input 30 or 250 ohms. WU.S.A. manu-

facture, 7/6. P. & P. |/6.

813 Ceramlc Valveholders, 3/- each.
P. & P. 1/6.

Vacuum Condenser 32,000 V. 50 pF

15/-. Post free.
Modulation Transformers (US.A.
Collins), primary imp. 6.000 ohms.

C.T., secondary 6,000 ohms, 20 W., 9/6
each. Post free.

Carbon Inset Microphone, G.P.O.
Type 2/6. P. & P. |/-.

Telescopic Aerial Masts. 7 sections,
total || yards. Immediate erection.
£4/10/- each or £8 per pair. Post free.
Light Headgear Assembly. Ideal for
mobife use. Headphones 600 ohms
carbon microphone, 18/-. P. & P. 3/-
Signal Generator Type TS. |4/AP.

3,200-3,370 mc/s. Fully guaranteed, £85.
Thermo-Couple Heating Element.
0-75 Amp in bakelite housing. Made for
aerial current meters D.W.52 (G.E.C.
made) or other purposes, 10/-. P, & P. | /-.
Avominors. In lzather case, with leads,
fully tested, £5/10/-. Packing and
carriage 2/6.

R109 Receiver. Covering 2-8 mc/s 6 v.

D.C. New and Tested, £4/5/-. Carriage
paid.

R109A Receiver. Covering 2-12 mc/s
6 v. New and Tested, £5/5/-.

Carriage paid.
Variometers for W/S No
tested and working, 12/6.

. 19.  Fully
P. & P. 2/6.

I

OZ4A  5/- | VR78  4/-| SU4G  §/- | 6SCTGT /- | 39/44 6/ 956 2/9
2/6 | VR99 8/ | 5V4 7/- | 65G7 5/~ | 4IFP 1/9 1619 6/-
PCC84 8/ | vmos/so SY3GT 6/9 | 6SH7 5/- 524G 8/- | 1625 /-
pCC8S 8/ | 573 8/6 | 6S)7 6/9 | 53A 3/- 1626 3/6
PEN25 4/6 VRl50/30 | 524G 8/- | 6S]7G  6/6 | 58 &/- 1629 4/6
PEN46  5/6 | 4/3 | 6A6 s/- | 6SK7  §/6 59 6/- 4242A  4/-
PENG5  6/6 | VRI50/306/- | 6AB7  5/- | 6SL7GT 6/9 7IA 4/6 7193 /9
PENI4l 4/- | VSII0 4/- | 6AC7  4/3 | 6SN7GT 4/6 | 77 6/- | 7475 s/-
| PEN220A VT25  8/6 ' 6AGS  4/6 | 65Q7  6/6 | 80 6/3 | 8010AR 22/6
| - VUil 3/-| 6AG7 10/- | 6SR7  6/6 82 8/- 8020 6)-
PEN1340 6/- | VUI20 3/3 | 6AK6  7/6 | 6557 6/6 | 83 9/6 9001 5/-
PENDD/ | VUI33A 3/-  6AK7 10/- | 6V6G  5/6 83V 12/- | 9003 /6
1360 9/6 | W3l 7/- | 6AM5 5/ | 6V6GT 6/- 84 12/6 | 9004 4/
PL82 8/- | W42 7/- | 6AM6  6/3 | 6X5GT  6/6 | 89 6/- | 9006 4)-
PL83 9/- | ve6 7SAZ  6/9 | 2I10LF  3/-
PM4DX 3/- | Z31 8D2 2/6 | 210VPT 3/-  Cathode
PT25H  7/6 | 1A3 9D2 3. 217C 17/6 Ray Tubes
PY82  8/- | 1ASGT I 1ES 5/- 1220V8G 3/- aont g6
QP21 /- | 1B23 12A6  5/- | 350B 8- | i2h) 4k
QP25  5/3 | IB24 12AH7  7/-|393A 25 2GR} 4Y
R10 12/6 | 1B26 I12AT7  6/6 | 446A  14/- 2o (2°
RG1-240a 1B32 12AU7  6/9 | 446B  14/- vcalsnw’-
4D8GT 12AX7  7/- | T0SA  17/6 | o3 eo?l”
RG3-250 [ 1L4 [ 12cB 7/6 |715B  97/6  (ni
ILD5 126 22/6 | 717A 86 ‘Wit SFS"'
RG4-1250 IRS | 12H6 2/ | 801 6/- | Mg col
/-1 |55 12{5GT  3/6 | 803 22/6 i
RK34  2/6 | 125C7  4/6 | 805 30/- .
RL37 36 | IT4 125G7  6/6  807AMER Special
SP4B 7/6 | 2A3 12SH7  4/9 | / Valves
SPI3C  4/6 | 2A6 125§7 /- | 807BR  3/9 | 2)31 45/-
IR ES A A
2DA4 | 125L7 7/ | 8IS 80/- /
§U|2'5°A|49/I’_ 2X2 125R7  6/- 8l6 30/ 3NI9UE
I 3/. | 3A4 15D2 6/- | 829A  30/- | 723AB 5i/6
uis 6/- | 3B34 { ISE 8/- | 833A €14 | 396N 27/6
ulg 7/- | 3E29 15R 7/6 | 843 7/6 | ACT25 40/-
u27 8/-  (829B) 40/- | 6L34  4/6 | I9E2 S/- | 866A 10/~ | CVE9l 60/
UU4  4/6 | 3Q5GT  9/- 6N7GT 7/- | 28D7  8/- 827A  35/- |[KR3 45/
V2D33B 8/- | 4Al 46 6Q7G  6/3 ! 35T 30/- | 930 8/~ VX7110 15/-
VP23 5/- ' 4D} 2/6 ' 65C7G  5/6 ' 3523GT 7/- ' 954 2/- | WL4I7AL5)-
/- : over 10/-, 1/6 ; Orders over £2 P. & P. free.

. 2/- extra. Overseas Postage extra at cost.

Block Condensers. 0.1 mfd. 12,000 v.,
D.C. tese, 12/-; 0.0044 mifd., 20,000 v.
D.C. test, 8/-; 0.5 mfd., 8,000 v., D.C.
test, 8/-; 7.5 mfd. 400 v., D.C. test, 3/-.
Electrolytic Can Type. 250 mid.,
12 v. D.C. VKG, 2/6 ; 150 mfd. 25 v.
D.C. VKG, 2/6; 8 8 mfd. (block)
450 v. D.C. VKG, 3/6.
Filament Transformers. Primary
0-190-210-230-250 v., 50 C. Sec. | 2.5 v.
C.T.ac l0amps. ;22.5v. C.T. at I0amps. ;
3 105 v. C.T. at Il amps., 4,000 v.
insulation. ~Price £2.19.0. P. & P. 5/-.
Primary 0-190-210-230-250 v., 50 C.
Sec. | 10 v. C.T. ac, 4.5 amps. ; 2 10 v.
C.T. at 4.5 amps, 4,000 v. insulation.
£1.160. P. & P. 5/-. Primary 230 v.
50/60 ¢ 67 v. amps. Sec. | 6.3 v. 1.6
263 v. CT. 3 amps. : ¥
C.T. 3 amps.: 3 63 v. CT. 3 amps. ;
463v.C.T.3amps. £1.12.0. P. & P. 5/-.

Driver Transformers. Primary 500
ohms imp. Sec. to match two 805 in
push pull. £1.7.6. P. & P. 5/-
Transformers. Relay supply. Primary
230 v. Sec. 0-27-28-31 v. at 0.5 amps.
I5/-. P. & P. 5/-.

I.LF. TRANSFORMERS 4-5 mc/s,
American Made in black crackle finish
housing, 6/-. P. & P. I/-.

SCR.522. Receivers (BC624), 100-156
me/fs, including all valves, 25/~. P. & P. 5/-.
Vibrator Unic. 12 v./i180 v. 60 mIA
Exceedingly well filtered and smoothed,
excellent for car radios. .New, including
one OZ4 valve and vibrator, 12/6. P. & P.
5/-.

P. C. RADIO LTD.

170 GOLDHAWK RD., W.12
SHEpherds Bush 4946

Famous U.S5.A. Field Telephones
in canvas or leather case, type EE8, £9
per pair. Post free.

No. 62. Transmitter-Receiver. 1.6-12
mefs in two ranges. Ideal for mobile
use. Toral Il valves. Rx—A super with
separate mixer and local oscitlator. Tx
uses QV04-7 as power amplifier VFO or
switched selected crystals. C.WV., phone
(grid modulation) metered for operation
and valve testing, Pi output to match
rod aerials or,long wire, ‘' Press to send '
operation from mike. Size 84in. x 174in.
x 13}in. weighs only 29 ib. Completely
self-contained with internal power
unit for 12 v. operation. Power consump-
tion 4.4 amps on send, 3.4 amps on

receive. As new condition, tested,
complete with operation instructions.
Price, £17/10/-. Delivery included.

Transreceivers. 68T mc/s together with
aerial rods, microphone, H.R. headphones.
in full working order. £6/15/-.
P. & P. 5/-.

Complete V.F.O. Unit from TXS3.
Freq. range in 4 switched bands from
1.2-17.5 Mcfs. Two V.T. 501s as oscillator
and buffer, 807 as driver, two S130s as
voltage stabilizers. Output sufficient to
drive two 813s in parallel. Slow motion
drive directly calibrated in Mc/s. Provision
for crystal control, metering of buffer
and driver stage. Power requirements
400 v. and 6.3 v. D.C. Can also be used
as low power transmitter. In excellent
condition with valves and circuit diagram,
£5. P. & P 15/-.

AR88D and L.F. Receivers, completely
overhauled and tuned, £60 and £57/10/-
respectively. Completely  rebuilt with
P.V.C. wiring, £85.

HRO Mains power pack, input [15/250
v. A.C. ; output 250 v. .75 mA. and 6.3 v.
3.5 amps. £3, inc. carr.

| PERSONAL CALLERS WELCOME |
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CQ....CQ....CQ

Radio Society of Great Britain

ROYAL HORTICULTURAL OLD HALL

Vincent Square London SW1

Wednesday to Saturday

NOVEMBER 25th to 28th

Il am. to 9 p.m. Admission 2/-

g l:u

HOME CONSTRUCTION
DO-IT-YOURSELF FEATURES

Kits of Parts to BUILD ...

Receivers, Transmitters, Televisors,

Hi-Fi Amplifiers, Test Gear, Tape Recorders,
and Transistor Equipment

FEATURE OF WORLD'S
COMMUNICATIONS RECEIVERS

INTERNATIONAL

radio hobbies exhi

Six Technical Book Stands
Live Radio Station . Home Television Station

Army, Navy and Royal Air Force Displays

AL T kL F 3 E B B _E L 1 W B T T F T "B T '}

! WIN A WORLD FAMOUS 1
i £110 EDDYSTONE 888A 1
i COMMUNICATIONS RECEIVER l

Free entry form at door in exchange for this Advertisement

Further details from P, A. Thorogood G4KD 35 Gibbs Green, Edgware, Midd esex
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Band I Converters

Suitable
Wales,
don,
lands. North.

ScotAﬁn g 3 :

elc. the = & . e
parts includ, | ,'e sv-?

ing ET80 E -
valves. coils, )

fine tuner. contrast control. con-
densers and resistors. (Metal case
available as an extra.) Price only
19/6. plus 2/6 post and insurance.
Data free with parts or avajlable
separately. 1/6.

Please send two more kits. the one
you sent last tweek is performing
magnificently. We receive this sort
of letter every day ol the week, 8o if
you have hesitated because you
thought our kits too cheap you need
hesitate no longer,

A.C./D.C. Multimeter Kit

,.C.  volts  0-5.
0-50, 0-100, 0-500.
0-1.000. D.C.
mitliamps 0-5. 0-

00, O

.C./'D.C. 5
D.C. current and ohms.
essential parts n
case. 2in. moving coil meter,
selected resistors. wire for shunts,
range selector. switches. calibrated
scale and full instructions. price
19/6. plus 26 post and insurance.

1960 All Mains Amplifier

All the

Undoubtedly finest value obtainable
in amplifiers—powerful three valve
circuit ideal for dances. parties, etc.
Complete with valves. mains trans-
formers. volume and tone controls.
but less chassis. speaker and cabinet.
Price only 29 8, plus 2/6 post and ins.
Data free with parts or available
separately 1/6.

New Improved Circuit for
the 1960 Skysearcher

This is a three valve receiver kit
using modern circuitry. Ideal as a
second set for the bedroom, work-
shop, etc. All parts including mains
transformer, valves, resistors. coils,
etc., but not cabinet. chassis or
speaker. 29/8, plus post and ins. 3/8.
Data free with parts or available
separately 1/6.

CEEP BB ELEDEELLCLLLCLLLL L L L L L L L L LR L L L L B LL ELLLELELLLELLELELCLEECELLECLLECTLEECLCLCLLC LT PP ELLEeA
>

FREKER

including metal |

Inductor Fluorescents

| BEGINNER’S SUPERHET

5

All the com-

ponents  in-
cluding valves. |
metal recti-|
fier, coils.
tuning con-
denser, ete. k

etc., required

to build the *‘ Beginner's Superhet

a8 described in the January. 1958,

issue, are avallable as a parcel. Price
| £3 plus 3/- post and insurance.

s

/s@?

These represent today's best value in lighting. All
models are complete with polyester filled chokes (so
far as we know not available in any other low priced |
fittings), all are made from heavy gauge sheet steel
stove enamelled white. all use canister type plug-in |
starters. and all are fitted with interference sup-
pressors. Guaranteed for two vears.

Inductor 80 for 5ft. 80 watt lamp, 39/6 plus 5/- car-
riage and insurance.

Inductor 40 for 4ft. 40 watt lamp, 32/6 plus 4/6 carriage |
and insurance,

The Three Forty for 3ft. 40 watt lamp. 31/6 pius 36|
carriage and insurance.

Inductor 20 for 2f5. 20 watt lamp, 28 6 pius 2/6 car- |
riage and insurance,

Circle l‘“.'“dl {or 40 watt circular lamp, 49/6 plus 3:- 100 service sheets, covering British
carriage and insurance. 8. ritls

Note : Prices do not include tube but these are the | recelriexis which have been sold in big
latest bi-pin type easily obtainable from your local | quantit efq and which cvery service
S sigp erfou wisn oo™ | gttt e mindu et
Inductor 40 complete with tube ready to work. 33/6 %cm"é’“e- Alba. Bush, Cossor. Ekco.
plus 56 carriage and insurance. G\’Eré eady.  Ferguson, Ferranti,
Three Forty complete with tube ready to work. 396 | G: H Kolster-Brandes,
plus 4/6 carrlage and insurance.

Lissen, Mc!v'rlch‘a/a'él. Marconi, Mullara,
The Dulci F.M.T/2 Hi-Fide)'ty F.M. Tuner

Service Data

Murphy Philco, Philips. Pye, Ultra,
Undoubtedly a ‘mine of information

0.

5

The Tuner which includes every feature and refine-
ment for perfect reception, rellability and simplicity
of operation. An exclusive feature Automatie fre-
quency controd makes this the finest tuner available,
Uses 7 valves and metal rectifier. has its own internal
power supply and sockets for audio output and aerial
input. Limiting on two stages provides constant

Invaluable to all who earn their
living from radio servicing. Price £1
for the complete folder.

lMorgamte Potentiometers

| 8ingle and 2-gzang

| types available,
standard size with A 3¢
good length

| spindle. all 14 A

[new and (g b
boxed. ;K)'

Single types 1/-, IR £
each, values avail- (1 =y

| able : K, K. S

25K. 50K. 100K, 250K. 1 meg.. 2 mog..

output free from interference and is therefore ideal | &5, e W p N
for tape recording. Engraved copper bronze facia and ?h'"'s!x“ '1’60?( -?%:Ohl{ ";‘11";982“_:‘;”1‘:12?'
modern styling completes a perfect tuner. Size 2 uiég 05 me1 1 § o
approx : 2in. x 3tin, x 91in. Highly suitable for work- i s

ing with DPA1Q amplifier. Price £19.17.6. H.
and full technical specification on request.

Unique Opportunity to build Fine
Transistor Set

Constructor’s parcel : to
build Pocket 6 Transistor
Set as currently being sold
at £17.17.0. Parcel com-
prises motifed, two-tone
cabinet as illustrated. tun-
ing dial. two gang tuning
condenser, combined bake-
lite chassis/printed circuft
and easy-to-follow circuit. |
Costing value 576—offered

while supplies last at only |
29,6, plus 2/6 post. Suitable for your own circuit or to
build original circuit. All parts available at highly |
competitive prices, Do not miss this v.remegdoum

P. terms | Instantus Heater

Convector heater. Made from heavy

bargain.
gauge sheet steel (galvanised). For
12-Channel Turret Tuner greennouse. woriksgop, aviary. ete.
{ watt, £1.12.6: ) watt,
Ideal for [Gomverting an | 65100, 1000 watt with' wired out
T.V. These are brand new | Separate thermostat, £3.17.8. 2K

watt free standing or .wall mount-
ing, £3.19.6: 2K watt with built-in

stock. not surglus, supplied
| thermostat, £4.19.6. Carriage and

complete with valves and
coils for local Band I and

insurance 5/- per heater. ALL ARE
B I Sl lons, it 33 a8 | GUARANTEED FOR 5 YEARS.
Mc s series heaters g
parallel  heaters, 5~ Avo Prodclips
exgra). l
Model 2. LF. Qutput 161 | The ad- h’m
Mcs parallel  heaters | vantage of
_series heaters, 5/- extra), | these test & " s
With instructions and cir- | prods is = .

79 6, knobs | that by pressing the trigger at the
Postage and | side they become crocodile ¢lips and
can be left in circuit. This is a great
time saver when servicing, Price
| 15/~ Pair,

cuit diagram.
36 extra.
insurance 2.6.

FOR ADDRESS SEE NEXT PAGE
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Thermostats

Useful for the control of appliances
such as convectors, gluepots,
vulcanisers. hot plates, etc. Ad-
justable to operate over tempera-
ture range 50-550 deg. F., tted

with heavy silver contacts, 8/6.
Other types : 1} amp.. 3/6 ;: 5 amp.,
86: 2 amp. QMB. 5/6 ; 15 amp.
QMB. 15 -

15 amp., encased wall
mounting type, 29'6.

Yaxley Switches

1Pole 3way . 16
1 Pole 5 way e e 20
1 Pole 11 way .. 26
2 Pole 2 way ceramic .. 2/6
2 Pole 4 way . . 2
2 Pole 6 way ™ ... 218
2 Pole 8 way . ... 3/6
2 Pole 11 way ... 3/6
2 Pole 12 way ... 4/6
3 Pole 3 way ... 1/6
3Po]eray ... 36
4 Pole 4 wa . e 3
6 Position =hox ting wo 3o
6 Pole 3 way . ]
6 Pole 3 way ceramic .. 36
8 Pole 2 way 2 -
@ Pole 3 way 28
12 Pole 2 way -

Radio Stethoscope

This can be slipped into
the pocket rather like
a fountain pen. With
It in most districts a
receiver can be
checked from the grid
of the first valve right
through to the output
without a signal gener-
ator. the stethoscope
will operate in bhoth
L.F. and R.F. circuits
without alteration. [t
ix a complete fault-
finder.

All the necessary parts
to  make this tracer
88 postl-

Crystal Mike by Acos

Model 381 this is ideal for tape or
general amplifiers complete with
screened lead 398'6, plus 1 - post, desk
stand 2.6.

Special This Month

Rattery ¢ harger Rectifier. Selen-
ium 12-15 v.. 5 amp., 9"

Biank Metal Chass All 2{in. deep
from 18 g?uge aluminium. Sizes :
6in. x2in., x5in.. T 13%in
x 9in.. 10in. x Tin., 7 -, 11Ain X
Tin., 8'-.

Metad Chassis. Punched for Mullard
510 Amplifier, complete with inner
screening sections and stove enam-
elied, 6/6 set.

Geiger Counter Tubes. 20th Century
type. Type No. G24. with circuit of
geiger counter, !

Twin Twisted I.iglninr: Flex.
Equivalent 14/36. rubber insulated,
cotton covered, 17/6 per 100-yard coil.
Heavy Duty Test Prods. Red and
glgck with plug-in lead attachments,
Fi |Imncnt Tran<former. 63 v, 1%
amps.,

/6.

Dulci AM/FM Radiogram Chassis

Chassis Model H.3.
This has three wave-
F.M. 87-101

metres, uses 7 of the
latest miniature valves
and built-in  ferrite
aerial. ' Why  not
modernise your Radio-
gram, get the best
from modern records
with this hi-fi 4 watt output chassiz?"’

Price. £19.17.6
or £2 down and 2¢ fortnightly payments of £1.0.6.
Hi-Fi Model H4 PP, £27.16.8 or £2.16.6 down and 26

fortnightly payments of £1.2.0. (Note : Hire-pur-
chase figures include insurance for 12 months.)

Six Useful Articles

Our 1960 catalogue now ready gives constructional
hints and circuits for the following items :
Moisture operated switch.
Simple but clever signal tracer.
Versatile power pack costing onlv 10 -.
Instantaneous heater for workshop or den.
Six transistor pocket superhet.
Photo-fiood controller.
Send for this catalogue to-day, price 2 6 refund-
able from purchases.

Components Would Cost More

Car Battery Charger—ready-made
high output battery charger in stove
enamelled sheet steel louvred case.
New. complete and ready to work.
Rated at 12 v 4 amps. and variable
rate selector for trickle charging.
also a meter to show charging rate.
Suitable for 230:250 A.C. mains.
Special snip price of 55-, plus 3/6
post and insurance.

£100 Worth of Equipment 19/6

The famous R1154—unused but Sllghtly soiled. Covers
-500 kefs. 3-5.5 Mc/s and 5.5-10 Mc’s. Has unique
*click stop’ mechanism. Wonderful breakdown
value—meters, relays. switches. Complete with valves
—real bargain at 19'6, plus 10/- carriage.

Dulci DPAI0 Amplifier

Made by the
Dulci Company.
It i{s laboratory
designed, and is
of the highest
fidelity, has
superb reproduc-

plete
from hum, high
output sensiti-
vity. 10- watt
output and

ample feedback all combined to give a truly lxnear
output. TUses all-glass miniature valves. including
two EL84s in push-pull. Price £12.12.0 or 25/~ down
and 26 fortnightly payments of 10'-. Carr. & Ins. 6/6.

Special This Month
Moving Coil Meters:
0—500 microamp, 2in. flush 17
250-0-250 microamp, 24in. sur[aw 27
750 microamp. 2lin. surface ... 17
5-0-5 microamp, 2}in. iush ... 17
0-30 milliamp. 2§in. flush 17

0-100 milliamp. 2}in. flush 15 -
0-300 milliamp. 2}in. flush 15 -
0-500 milliamp, 2tin. flush 15 -
0-1 milliamp, 2!in. flush 25 -

Luminous Swilch. Double pole
designed for electric blankets. neon
indicators glow when appliance is
switched on. 10 -.

Unbreakable Mains Lead. Type of
lead fitted to electric razors makes
fine lead for test meters and any
other devices where subject to con-
tinuous bending. Twin figure eight
construction. soft cream D.v.C
covered. NormallV costs 2 - per yard.
Three 6{t. leads for 2.-.

I]g(;lnl Rectifier. Equivalent RMS5.
zlléq;n Reetitier. 60 80 mA 250 300 v.,

Fransformer. Standard

Pentode. 4/6. Multi ratio. 6/6.

Bi-metal Strip. with heavy duty

deal for thermostat. fire,

3 etc.. 2 6.

Neon Lamp.  Midget wire ended.

ildgal mains tester, etc., 2 -, ex. gov.

Philips T 0-30pF, 1 - each.

8 - doz.

set of 8 Allen Keys. 3.6,

Iu~t.||l those ¢ xtra Points, 3.020 twin
T.R.S. cable. Big purchase

enables us to sell this at 45 per 100

Qutput

inners.

yds., carriage 3/6.

Low  Resistance Head Phones.
Ideal crystal sets. etc.. 7 6. nlus 26,
Goodmans Muiti Ratio Output
Transformer, 6 watt, 8 ratios. from
12-1 to 72-1.

Centre tapped for push
pull, 7.6 plus 1 -.

Ditto unbranded. 6/6. post 1'-.
Cold Cathode Valve €V4]13. Volt-
age regulator or trigger switch—
unused but ex-equipment. 2 - each.
Tag PPancls. Ideal for constructors,
experimental circuits, etc.. 3 of each
of 12 different ty¥pes, 5 -. post 16.
shydiok Panel .\lounling IFuses with

carrier, 5 amp. 2 - each, 15 amp. 2'8
each,

Belling Lee 2BA fully insulated
terminals for mounting through

metal panels 2'- each.

Terminal Ieads, insulated 4BA,

doz.

.1 m#d, 350 v. Small tubular metal

cased condensers made by Dubilier,

26 doz.

50 Assorted Resistors. Well mixed

fmd useful values { and ! watt, § -

or

Dlr,tn. but ! watt. 6 6 for 50.

Mains Transformer. Standard 230
input 250-0-250 at 80 mA.. 6.3 v. at

Fogele Switeh. Standard metal

body type with round dolly. fixing

ring and on/off indicating plate. 1/3

each or 12 - doz.

Screened Cable.  Rubber covered.

flexible with metal braiding. ideal for

microphone or gramophone exten-

sions. 4d. per yd.. 30’- per 100 vds.

Miniature

Microphone
American made. Dy-
namic type, real
bargain at 2,6, plus
6d. postage.

All items advertised can be obtained from the followlng Companies.

If ordering by post,

Electronics slipy
Windmill ll|l|,
l ulslip. Midd .
Phone : RUISLIP 5780.
Half day Wednesday.

Ltd. Electronics (Croydon) Ltd.

266, London Road,
( ¥

M.
CRO 6558.
Halr day Wednesday.

Finsbury
Phone :

address your order to the Company nearest to yYou and blease include postage.

Electronics (Finsbury fark) Ltd.
20, Stroud Green R
Park, N.4.
ARChway 1049,
Half day Thursday.

Electronics (Manor
., Park) Ltd
520. High st.

North
Manor Park, '

£a2.
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\ // FOR VALVES - TUBES AND COMPONENTS - B8Y RETURN POST SERVICE
\ PYSO  7/6/VRI50/30 l6D6 5/-112AU6  8/- 1257 6/ |20P4  26/6}30PLi 12/6 210DDT 4/6
_RLPHA | PY8l  8/6| 7/6/6CH6 10/6/12AU7  8/- 125K7  &/- 20PS  23/3135L6GT 10/- 210VPT 3/6
P N PYS82  7/-\VUI20A 3/6/6F6G  7/6 12AX7 8/- 125L7 8/- 25A6G_10/6/35W4 _ 7/6 83 10/-

: PYB3  8/6/VU39 [6F6M  7/6/12BA6  9/- 12SN7GT  25L6GT 10/-135Z4GT 8/- 301 10/6

/!m\ PZ30 19/111 (MUI2/14) 6F1 14-[12BE6  9)- 15/- 25YS  9/9135Z3 14/7 302 10/6

I | PEN4DD 8/9I6F13  14/-[12C8  9/- 125Q7 8/6.25Z4  9/-;35Z5GT 9/- 304  10/6
2606, VUIIY  2/6i6F15  14/- 12E1  35/- 1457  17/-25Z5  8/- 42, 8/- 305 10/6
ACHLDDD 'EL32 ; 5/6 PEN4VA a%l l;‘ztg:g II}I: :%EET 3316 15D2 1,; %sszs 10/-(50CS 11,6 306 10/6
10/- EL33 14/ 15/- W76 i / - 19AQS  9/9.27SU 19/11 S0CD6G 807 &6
AC/P  7/6 EL38 26/6 PEN2S 6/-'W77  8/6/6H6 2/6/12{7GT 10/6 19BG6G 30CI  10/6 29/10 954 2/-
AC/P4  7/6EL4l  10/6 PEN46 7/- W729 10/6/6H6GT 2/6/12K7GT 7/6 23/3 30F5  10/6 SOL6GT 8/6 955 4)-
ACSPENDD EL42  10/6 PEN38323/3 X22  17/6 6JSGT  5/-/12K8GT 2001 15/3 30FLI  10/6 75 11/6 956 3/6
26/6 EL8I 16/ PEN220A 4/-'X3iic 17/6/6]SM  &/6 13/6/20F2  26/6.30L1 19/11 77 7/6 5763 1V/6
ACEPEN 6/6 |EL84 /- PEN4SDD X78  16/-16}6 6/-12Q7GT 7/6 20L1  26/6 30P4  20/7 80 8/6 9002  5/6
ACVPI/S EM34 9/ 26/6 X101M 12/6!6]7G 6/6/125G7  7/6 20P1  26/6 30PI2 12/6 142BT  3/6 9004 5t
10/- EM80 10/ PENA4 15/-/y63 9/-(6]7M 9/-125H7  6/- 20P3  23/3!30P16  9/6 185BT 33/2 9006  5/¢
ATP4  3/6 EMBI 10/6 QP2I 5/- 72) 10/6/6K7G  4/-
AZI 10/- | EYSI 10/- RI6 26/6:7309 7/6/6K7M  8/9 TELEVISION BAND i1l TELEVISION AERIALS
AZ3l 12/- EY86 10/~ SP4i 3/- 7359 7/6/6K8G  7/6 CONVERTORS T ot e
B36 15/-|[EZ40  7/6 SP6I 3/- [A3 3/6/6K6GT  7/-/ | INVICTOR Model 245. Self- P2 1SEEETED LN, P
CBL3! 233 EZ4) 7/6 SP4/S  10/6 | A5cT ¢/-|6K7GT 5/9 contained own power unit. aerials at up to SO%'d-srourgt.
CCH3s 23/3 EZ80 7/- SPAT  10/6/\A7GT 12/6(6K8GT 10/~ Bands 6 to 10. Listed £9.19.6. T:OD of the set "V "' aeral
Cle 126 Ez81 7/~ T4l 233,c32° yijslek2s 19/11  OURPRICE €4.10.0. listed ac 42/-. OUR PRICE
CL33 19/3 EZ90  7/6 }B%‘;Clyz 1CSGT 12/6/6L1 15/- '/{:V'CTOR‘ '?ﬂ . ?ha';'l'g' 29/6.
16/7'EIL48 - { A aptor, for odels b
Syl VmELY el e-1DD I2eleLer  9ig|| LI9. 150 Liscea £7.19.6] | Quidoor areay for Band )
C36A 6/6 FW4/500 TP25  26/6 | sGT 10/6 617G 716 OUR PRICE 59/6. b, Ifl. Listed 62/6. OUR PRICE
DAF96 8/9 10/- | U10 IO;b L4 6/6/6L18 116 | XVOLISEYCTCMS ConvLe.r(o; 39/6.
DF96  8/9 GTIC 27/¢ Ul4 8/6 \IDs  3/66L19  15/- Aeria onvertor. iste Double 6 Element Array.
DHé63 9/- GZ32 12/- VIé 8/6/ s |06616N7GT 7/6 £9.19.6. OUR PRICE £4.10.0. Listed 120/-, OUR PRICE 59/6.
DHIOI 12/6 H30 s/-1U17. 12l¢liRs 8/-6P28  26/6| ACOS MICROPHONES Ll OO (o) | 2 ols « oy
DK96 8/9 (H63 104 U22 8/-1154 10/6 6Q7G 7/61 | Acos Mic 39/t. Crystal Stick Both Bands. Listed 29/6,
DL96 8/9 |HL23DD 8/6 | U25 14/-/15g 7/6/6Q7GT 9/6| ' Microphone for use as a hand,
DLI45 10/ HL22 ~ 6/8 U6 12/6|T4  &J6/6SATGT B8/ desk or floor stand unit for | Ok PRICE 1976
DM70  7/6 HL4l 3/ U37  26/63c3¢  1/4(6SG7  7/6i  high quality recording, broad- Masts, Cranked Arms and
EXHI l“g ;12(4)3:39 23’/7 3;(5) 'if'l” zmlegm 6/-| | casting and public address ‘L;;:;n:s available for most

50 - 3 | p ist price €5.5.0. .

EABCBO 9/- KF35 s/is u76 8/-%38 ‘7’/5525{27 1//‘:. SR PRILC“E! /6. With Outdoor Array H for BBC,
EAF42 10/6/KK32 21/11 U191 11/6135g5T  6/.16SL7GT 8/ | Stand 47/6, with floor stand 6 elements ITV. Listed 87/6,
5534 81// 5%32 85,'_6 gigg 12/-13p¢ 5/- 6SNTGT 7/6| | adapter 52/6. postage 1/6. OUR PRICE 45/-.

B4I 3 /- 3Q4 8/-65Q7  9/3 .

EBC33  6/9 KT24  5i- | U404 /43556 T 9/6(6UAGT 12/-| RECTIFIERS FOR
EBC4l  9/6 KT32  10/- UBO! "29/10 3¢, 7/6/6U5/6GS t
EBFB0 9/9 KT33C 8/6 UABCBO  3y4 8/6 17p3)! BATTERY
EBF89  9/6 KT36 29/i0 19/-4p) 3/-16USG 86 CHARGERS
EBL2] 23/3 KTSS 116 UAF42 9/6ispicy 9/66U7G 86 | T o ] e 4n
EBL3| 23/3 KT61 136 UBC4l 9/-l5ysG  6/6/6V6G 6/ 7
EC31  7/6 KT63  7/6 UBF8O  9/6i5ys 11/4/6V6GT /9 02 o, & Exilss ez
ECC8I 8/- KT66 17/6 UCC84 5Y3G  8/-/6X4 7/6| 12 v. 3 amp. 1076
ECC82 7/6 KT88 22(6 10/1V 5y3GT  8/-16X5G_ 7/~ | 12 v. 4 amp. 12j-
ECC83 9/-IKTwé| 6/6 UCCBS 10/8/c74c" o/ eX5GT 7/ Bl 1446
ECC84 10/- KTW63 7/6 UCF80 16/T'5540y 10/ (6/30L2 12/6 : :
ECC85 9/6/KTZ41 36 |UCH42 10/6 12/-(7B6  10/6| | -
ECF80 12/- MH41  T7/9 UCHSI 10/6 cngc  g/_1787 8/6 | AUTOMATIC CHARGER
ECF82 13/- ML4 8/6 UCLB2 16Tigac7  6/6/788 &/ CHANGER UNITS TRANSFORMERS
ECH2I 23/3|MS4B 17/6 UCLB3 126655 5/6/7C5 8/~ | The latest Collaro Conquest, Tapped Primary 200/240v.,
ECH42 9/6 MSP4/s 7/6 UF4l 9-6AKS  6/6/7C6 8/-| | 4-speed auto-changer. in Secondary 3.5v., 9v. and 17v.,
ECHSI 9/-|MSP4/7 7/6 UF85 ~l6ALS  6/6]7D6  13/6| | cream with Studio 'O | amp. type 13/6; 2 amp.
ECL80 10/- MVS/PEN (UFB9  9/-icams  12/61707 inserc.  Brand new, fully type 15/6: 4 amp. type
ECLB2 12/6 10/- | UL4I 19/~ gAMé &/-| ok | guaranteed £1.19.6, plus ilj-; 6 a’mp ctype 32/8.
EF22 8/6/MX40 176 |UL44  26/6 ca 035 / Ry 9/~ gackin and post 3/6. ostage 1/6.
EF36  5/-/N37  19/11 |UL46  26/6 ¢aTg 6757 9/6| | Pick!nE Eawe " R, i
EF37A 15/-|N78  19/11 | UL84 - eave 1076774 8/6 Co.llaro_tspeed single player
EF39 5/9/N339 29/10 VU6 19/11 dpec 4).8D2 2)9] | unit with automatic Istop. COSSOR PRINTED
EF40  14/6/0Z4  5/6 UUS  26/6gpas  7/6/9D2 36| | CToam, turnover cryeea e Grewns
EF4l  9/9(Pél 36 {UYIN 12/6lepee  8/-|10C1  12g6) | g A9 3 wart Audio  Amphifier
EF42 11/-1PCC84  9/- UY4I 7/6/6BG6G 23/3/10C2  17/6 £ g . Model 562K, Listed £9.15.0.
EFSO  4/-PCFBO  9/6 (ygs  7/-6BH6  9/- IOFI  I5). | Zarrard Automatic Record OUR PRICE £5.10.0. Post 3/6.
EFSOSYL 7/- PCFB2 12/6 yoisc 306876 9-10F9 153 | sevimbmmanc” e RIES
EF54 6/~ PCLB2 12/ *6BR7  12/6 RCI20/D/Mark 1. Price CATALOGUE
EESS 10/- PCL83 14/6 VPI33 18/~ CBWE 9 1oLt 9/6 | £8.17.6, packing and post 3/6. N
VR22 ! /~'loLDI1 1o/ Our [960 catalogue is now

EFS0  7/6'PL38 176 €BW7  8/6 c T ;
EF8S 76 P36 15/- (PM2A) 3/-gcy lIoPI3  17/6 OSSOR PRINTED | available, please send W-

13- PLBI  12/6| VP23  6/6 S10PI3 19/3 CHBC LT W in stamps for your copy.
EF86 /- PL8I 16 6CSGT  6/6 Model 701K. VHF/FM. Radio | Trade Catalogues aiso avail-
EF 1246 &/6 : ) & 3 )

89 8/9 PL82 8/6 VP4l 86 6Cé 5/- /6! | receiver Kit. Complete Kit able. please attach your
EF91 5/9'PL83 11/6 VRIOS5/30 |6C34 7/6/12AH8 10/- | \ith instructions. Lis:ad Business Letter Heading.
EF9I(BVA) PMI2M  8)- 8/-,6CD6G 12AT6 10/6) | £15.150. OUR PRICE

9/-1PX25  12/6 VRII6  4/-| 29/10/ 12AT7 776! | £7.15.0. Post 3/6. TERMS - Cash with order or
C.0.D. Postage and Packing
'—-VMIV‘——“——-J\N\M——“— charges extra, as follows: Orders

value 10/- add /- ; 20/- add 16 ;
40/- add 2/-; £5 add 3/- unless
otherwise stated. Minimum
C.0.D. fee and postage 3/-.

For full terms of business see
inside cover of our catalogue.
Personal Shoppers 9 a.m. to
5 pm. Mon. to Friday, Saturday
10 am. to | pm.

/

_ 103 LEEDS TERRACE

WINTOUN STREET

I~
\ LEEDS 7
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The TAYLOR MULTIMETER 127A is
available, from the College, as a kit of
parts with comprehensive instructions
cn soldering and assembly compiled by
a very experienced member of the
College staff.

EASY ASSEMBLY,
NO ADJUSTMENTS
NO CALIBRATION NECESSARY—

BUILD these outstanding features into
your meter:

Sensitivity: 20,000 ohms per volt D.C., 1,000

ohms per volt A.C., 20 Ranges.

D.C. Current:

050,4A lmA 1I0mA, 100mA, 1A.

D.C.V

0-0-3, 25 10 25, 100, 250, 1000V

A.C. Volts:

0-10. 25, 100, 250, 1000V

3 Resistance Ranges from 0-20 Megohms
(Self-contained)

FAVIOR LICIRAAL IWSTRUMENTS 11 51006H ENCARNY

As available to our full-time students.
Kit of parts with full instructions —
£7.10.0d. cash with order.

Factory assembled multimeter 1274
also available —£10.0.0d. cash with order.

Postage and packing 3/- (U.K. only).

d. OHMS 3

Wmm

Immediate delivery, from.:—

THE PEMBRIDGE COLLEGE OF ELECTRONICS
34a Hereford Road, London, W.2. BAYswater 9117

pcle
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RETURN-OF-POST SERVICE

i 5 back. Instruction manual, giving full constructional inform-
MULLARD. OCi4, 28-. OC45. 23/ ation is available price, 2110, post free. o
1 All transistors post free. COMPLLTE KIT containing every item required down to the
[ last nut and bolt. First-class items only included. £14.7.0.
{ Kit loms vaives 10196 B P "Drposit, B115.6 sne s sy
4 i 3 . AN " - .19.0 ana six pay-
b TRANSISTORISE YOUR CRYSTAL SET——; |}ments or £1.13.4. Power Unit kit. £3.19.6.
A kit to construct a single transistor amplifier for any Crystal
: Set. hl,fli;&:;;ae vo)umelqpe%nycgmei. ‘gt;ﬂ_sgldg{lilng re%m'red AM PLI Fl ER KITS—
upplied. mple! wi rand new
¢ Hansistor, 51/6. Post free. ® Welcanry {Fyst'ﬁ%m el esinainesdra [onthallollow nglas iy
q) MULLARD  3-3'and 510 Amplifiers.
|' = ;I;::; and 'I'hrleﬁjvalv%Prte«Ampliﬁers.
e xer Unit.
¢ ey 7
All avallable types by Mullard, Brimar, Mazda. G.E.C., Osram, Setilidlon o UgECEn Stereo Amplifiers.
§ {Eossor o Timition can b subplied. 'Many Uspes nive beer | |} ablicailons eiving full detalls of the above are avaligble s
i b % e sent C.0.D. or quotat 8 8 H
? recentlfretupedy niprice B AL quowetion | JGEC iz 4.6 5 Jason Jublter, 210 ; Jason J8AZ 214, Al
1 g

Y T W W e N P W P W P T O P T P T e o T o T OO oYT T YT OO O OO

NN N NN N N NSO NN N R N PN NN N NN N PSP RN NN NS

NEW ILLUSTRATED LISTS

New illustrated lists are available on all the following.
will be sent free upon request.

GRAMOPHONE EQUIPMENT. Detalls of many types of
Auto Changers, Single Record Players and Transcription Units
including all the iatest models. Many at special prices.

TEST GEAR. Test meters, Signal Generators, etc., by AVO,
Jason. Pullin and Taylor.

LOUDSPEAKERS. Full details of Goodmans, Whiteley.
Wharfedale and Elac types.

TAPE DECKS. All popular makes with a special offer.

RECORDING TAPES. A very wide range of all tapes and
accessories.

LATEST AVO TEST METERS—

AVOMETER MODEL 8. The
finest multi-range meter avail-

Any

amps. to 10 amps.
Voitage ranges 2.5 v. to 2,500 v.
Four current ranges 100 mA. to
10 amps. Three resistance ranges.
Fully detailed leaflet avallable.
Price £23.10.0. H.P. Deposit
£4.14.0 and 12 monthiy payments
of £1.14.6. Price with leather
carrying case, £27.8.0.
Deposit £5.8.0 and 12 paymen
of £2.0.4.

Other AVO WMeters
includ%eche tModel 7, £19.10.0.

H.P. it £3.18.0 and 12
payments of £1.8.8 and the Multiminor price £9.10.0. H.P.
Deposit £1.18,0 and 12 monthly payments of 14/4.

available

———CRYSTAL DIODES

GD3, GD4, GD5. GD8, GD8. 7/6.
GEX34, GEX35. 4/-. Surplus type. 1/3.

lax‘imcar.
Mullard. OA79, OASL. 4 -.

TRANSISTORS

All at the new reduced prices.

AUDIO. B.T.H. Red Spot. 7/6. G.E.C. Yellow/Green. 7 8.
BRIMAR. TSl. 10/-. TS2 21/-. TS3. 13'6.
EDISWAN. XB102, 10/-. XBI04, 10 -

MULLARD. OC#. 14-. OCTL 14 -.

GOLDTOP. VI1®15A, 15~

AUDIO OVTPUT. Matched Pairs. Mullard OC72, 34 -
Ediswan XC101, 32/-.

RF. G.E.C. Yellow Red, 15.-.

EDISWAN. XAW1, 28/-. XA102, 26-. XAI03, 15/-. XAl04. 18 -.

JASON FM TUNER———

There are no less than five
different Jaszon FM Tuner Kits
now available to the Home Cons-
tructor. Brief details are given
here and indivtdual lists on any are
available free.

MOST IMPORTANT. We take
great pains to see that the kits we
supply are solutely complete In
detail and also that all components

tES every
suppl ied are entirely suitable in
every way. This accounts for
ditferences in price you may
notice between our prices and
those of some of our com-

petitors. THIS SHOULD BE
BORNE IN MIND WHEN COM-
PARING PRICES.
Hire Purchase Terms available. FMT2 &3
STANDARD TUNERS
STANDARD TUNER. FMT1. The verv popular tunerwhich
is supplied with a chassis assembly fitted with a £old hammer
finish front panel and glass dial. Emplovs four EF91 valves.
External power supply s required. Complete kit £6.19.6
Power pack kit, 39/-.
STANDARD TUNER IN SHELF MOUNTING CASE.
FMT2. This is a new version of the above tuner. The circuit
has been brought up to date and is buflt into the very attrac-
tive shell mounting case of the new Fringe Tuner mentioned
below. The circuit uses four EF80 valves and the power supply
can be built into the case If desired. Comblete Kit €7.17.8
without power supply components. £9.16.0. with power supply.
MERCURY SWITCHED TUNER. This is a tuner i
chassis form which bas a three position switch for the three
BBC programmes. Uses one ECF80 and four EFB80 valves.
External power supply is required. Complete Kit £9.18.0.
Power Pack Kit 39/-.
FRINGE TUNERS
NEW FRINGE TUNER IN SHELF MOUNTING CASE.
FMT3. This is an entirely new Fringe Tuner and is suophed
complete with a very attractive green shelf mounting case
with Perspex dial. The tuner is fitted with variable AFC.
Internal power supply if destred. Valves used are one EOCS1
and five EF80. Complete Kit £9.19.6 without power supply
components. £11.18.0 with power suppiy.
V SOUND/FM SWITCHED TUNER
This tuner. also supplied in an attractive shelf mounting
case, has a TV type Coil Turret fitted to provide TV sound
from any BBC or ITV Sound channel as well as the three
BBC FM programmes. Fitted with internal power supply.
Valves : one ECCB4, one ECF80. one EF80. one EF#9, ene
EMSI and one E780. Comnlpte Kit £15.15.0.
INSTRUCTION MANUALS
All our kits include the abpropriate inscruction manual.
All available separately as follows:
Manual coverin® both Standard Tuners and the new Frinfe
Area model, 210: ‘ Mercury.,” 2/3;: TV Sound/FM. 3/-.
All post free.

~——

—MULLARD TAPE PRE-AMPLIFIER—

This unit is intended for use with an existing amptifier and
provides all the circuits necessary for tape recording and play-

MAIL

WATTS RADIO Gis) LTD.
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We offer a really efficient Mail Order Service on all items stocked. All cash orders

are dealt with on the day of receipt.

Hire Purchase orders are subject to slight

delay but this is kept to the absolute minimum.

<
— IA&ETAMES@ONE EQUII;I&E&LW LATEST CABY TEST METERS—| 4:
el e g h Now in stock. CABY SUPREME MULTI-RANGE METERS.
R,p(",c" pﬁi\‘(&_]}e’%{f”‘ NIRRT Made abroad. We can conﬁdentl_y recomm'end these meters :’
COLLARO Conquest as being accurate. well made and very good value for money. ’
(Studio O PU) £7.19. 6 £1.12. 0 Gof £L. 45| |MODEL A-10.  Sensitivity 1’
[§ \RIU\I(I) RC121 2,000 ohms per volt A.C. and D.C. ¢
(GC8 PU £9.39. 6 £1.19. 6 120f 15'- Five voltage ranges 10-1.000 ]
GARRARD RRC88 - volts A.C. and D.C. Three D.C. ‘
i(:C8 PU) .. £16.8.0 £3.6. 0 120f £1. 4.0| fcwrent ranges 5250 ma, Two e
GARRARD RC98 resistance ranges. Size 5lin. x )
(GC8 PUY £18.12 8 £3.15. 8 12of £1. 7.3 3Hin, x 1tin Price, £4.17.6. ¢
1.5k, UA8 Monarch .P. Deposit £1.7.6 and three ’
('1'C8 PU) £7.5.0 £1.9. 0 6of £1. 2.8 monthly payments of £1.6.8. "
BSIX UA12 Monarch [
(TC8 £9.19. 6 £1.19. 6 120of  15/- MODEL  B-20. Sensitivity )
[ U/\12 Monareh 4,000 ohms per volt A.C. and D.C. } [
(TC8S Stereo F;E: e .'“‘:‘1())1{1"7‘ 31 ﬁz‘ ‘3. 6 12o0f 16/2 Voltage ranges—Five D.C. 10- "
; ¢ . y d rolts. .C. 101,
GARRARD TA GCBPC) £8.10. 0 8L14. 0 120f  13© O e o A T 1:
:‘i,“l'ﬂ%‘(ﬁgﬁ.g& - 4100 £1. 0 of £1. 5.0 .5-250 ma. Fourresistance ranges. "
(0. P or T PU) £8.18.11 £1.15.11 120f 18/7| |Erice £6.10.0. H.P. Deposit ¢
« Ul 5, \R() |(|-594 £2 and three monthly payments )
O, PorTF ’ 3 £?|1? V9 J£\1 }8\ 9 120f 15 - of £1.13.4. <’
COLLARO 4T/20lo“A\ CRIPTION UNT Hlustrated leaflet givina full details 1’
(TX88 PU) . £18.13. 0 £3.15. 0 120f £1. 7.4 of both models frec upon request. [
COLLARO 4TR/ )
“ I(ILI)(LRARII) AT £12.18. 3 £2.15. 3 12of £1. 0.5 "
“(aCs PU) £18. 9. 9 £3.15. 9 120f £1. 7.0 RECORDING TAPE $
Many of the above can be <upplled for stereo working. See our l BRI l‘ PI 1’
Gramophone Equipment List {or details 300?& ()3,22)614¢. 4-100“ (7 X )7%/561. : 1,200ft. (5in.), 42 - ; ‘b
(53in. ll’\ »
GRAMOPHONE STYLI SCOTC Il BOY 200. 400ft. (3lin.), 1%/~ 1.200ft. (5in.), 45/~ ; "
ACOS, GP15, GP25, GP2r. P29, GP39. GP6l, HGP33. HGPJ5. 2,400ft - "
g(épg” hHGPSQ HCGP4L, HGP4S, HGPS5, HGP5T, HGP62. All 7’!‘(‘[ LK I'l B . 1200ft. (Gin.). In plastic container, 385 -. ‘ .
'8 cach. 2,40 T26.
3. t. TC4, TCR TC8S. All 5’9 each. 1.LONG PLAY 0 "
CA, XMS. 14'-, . BA: L. 210ft. (3in.), 9'- ; 850ft, (8in.). 28 - ; 1,200ft. (5%in.). 35'-; {’
1\]{“;\!{7] 5;1 TOMI, TOM2. 1711, Miniature 1.8061t. (7in.), 50 -. ‘)
Magnotic, o q EMITAPE 99. 2501t (3in.). 9/6 ; 850ft. (5in.) 28 -. In Emicase,
INPORTANT.—Please siate Std. or LP when ordering. 30,8, 1!200“ 5(;/!(;“2)43051/5 (Ié' “;wa;es 336, 1,800(t. (Tin.), 50 -. ‘:
n Emicase. in), 7
STEREO PICK'UP CARTRIDGES GELOSO. 430ft. (3iin.), 16'- :’
RONETTE DD(C284. For all Collaro Models to replace the GRUNDIG. 1,200ft. (5%in.), 35/~ ; 1,800ft. (7in.), 50,~.
Studio Cartridge. Turn-over for 78/LP/Stereq. £3.19. )
IS8 TCgs. Wil repiace the TCGH or TCRM in any Monarcn | | MBS 225t (GinJ. 8161 4soft, (4in.), 1416 ; B30fc (Bin). 281- ;] ¢
Changer Thays T8/LE, Stereo records. £3.6.0. 1.200ft. (5%in.). 35/ 1,800ft. (7in.). 50'- ; 2,400ft. (8!in.}, 70 -. "
z PHILEPS, 850ft. (om ). In plastic contalner 28/-. 1.8001t. (7in.),
| 50/- 1’
LOUDSPEAKERS ﬁ( (DTCII RBOY 150. 300ft. (3lin.). 9/6.: 900 ft. (5in.), 28'- ’
n Price Depllire Burchase L275(t. (5in.), 35/~ 1.800ft. (7in.), 50~ 4,
GOODMANS Cash Price Deposit Mthly. Pmts, SPECTAL OFFER. 1.200ft. Standard Tape. B 3
New Axiom 110 107 .. £5,0.0 £1.10.0 3 of £1.6.8 mmfms‘ina‘ﬂer_ Fully guaranteed, 28';’-. F?)KIJH‘ for rggl/g new ‘>
l\\c\\:nzl;\]\anagnlllz 10" .. £558.10.0 2%1?’8 o gf[ 211'3'(8) Full ;‘ang_e ofAfltandard tape and accessories also stocked. "
A<iom 300 3 o 16 20 530 13 of £18% Send for list. tape post free. (’
LT S Sl A $
‘rehax Tweoter . 4. . 4 [o] o
\\Olsl(l)(i(} (I‘l"n;snn'r Unit” £1.19.0 = — TR'PLE TONE AMPL'FIERS :)
1111016 10” £7.12.3 £1.10.3 6 of £1.3.8 We particularly recommend the Tripletone ready-built Ampli-| ¥
1rrio12 10 £4.15.0 £1.10.0 3 of £1.5.0 flers. The performance is very good, construction excellent
11816 8 . £6.10.6 £1. 6.8 g of £1.0.8 and they represent excellent value for money. ‘t
HE81Y 8 £10.16.6 £2. 3.6 12 of 16.1 HI-FI MAJOR. Push-Pull stage gives 12 watt output. Se
e 4 MAJOR. 5 . Separ-
:8(1)61(‘:)‘!:_(;‘l‘n( cter b gg .g{ gg g gg &gg nﬁe toneFrontrols for Treble. zs,lndzcz)lgo%nd Ba;.ss. Input for Micro- :'
T File 2 et phone. Frequency response 135-20, cycles.
i S Heth - = Price £15.18.94. H.P. Deposit £3:3.9 and 12 monthly ‘:
( rossover € X1500 .18.3 payments of £1.3.9.
Other Goodmans and Whiteley Sheakers availabie. also full POPULAR. Three valve amplifier giving three watts output. ‘}
Wharfedale range. Separate time controls for Bass. Middle and Top. [
cATHODE RAY TUBES Price. £6.19.6. H.P. Deposxltg ££11%6 and six monthly payments "
- «3.5- ’
BRAND NEW h’l‘(l('l\'. NOT REBUILDS, "
A3V hranted tubes at the new reduced HIRE PURCHASE b
We can supply atl B hranded tubes at the new reduced prices.
qu includes Brimar. Cossor. Emiscope. Emitron. Ferranti. "
G.E.C.. Mazda and Mullard. Full list of all available tvpes H.P. Terms are available on_any item. Repayments may be ¢
sent on request. spread over 3. 6 or 12 months. Detatls as follows : Three months: 3
MULY r\Rl). 12in. and 14in. tvpeq £10.10.0. H.P. Deposit Deposit 6'- in the £ Service charge 5° but minimum charge 10 [
£2.2.0 12 monthiy pavments of 158, 17in. Type= (except Six and T'welve months: Dep0<it 4,-1in the £. Service charge 10°,, ‘P
MW433[3‘3V§1 d &34% RS DgpF(,)\B: £2.8, o;.;c}(lﬁ;av(gn&ms of 17 t8 but minimum charge "
17in 9. F eposit £2, .0 an payments N
g Terms of Busines s.—(‘ash with order or C.0.D. Postage exira
g:ufrlngnst.s 2;(]21‘1 ‘Yp‘e\ £18.0.0. I.P. Deposit £3.12.0 and 12 under\£3. “';nha_;ge C.0.D. orders as follows. Up %0 £3. postage 1’
All tubes sent carriage free and safe delivery guaranteed. gg?V%%DOVfgf‘ glggﬂ(}:‘lgrges Over £3 and under £5. C.0.D. fee ::

54 CHURCH STREET, WEYBRIDGE, SURREY.
FASE NOTE: POSTAL BUSINESS ONLY FROM THIS ADDRESS.

PLE

Telephone : Weybridge 4556
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R.S.C. HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LOW COST. CAN BE ASSEMBLED IN1 HOUR

Hi-FI 8 WATT AMPLIFIER

The Recorder incorporates the Latest Collaro Mark [V Tape Transcriptor listed Special Purchase

£25. The Linear LT45 High Quality Tape Amplifier listed £12.12.0. High Flux P.M. due to Cancelled (‘an-

Speaker listed 30/-, empey Tape Spool. a Reel of Best Quality L.P Tape (8501t.) Export Order 6.
listed 286. and a Handsome Portable carrying Cabinet finished in veneered F

walnut, size 18in. x 13in. x 9in. high,
listed £4 10.0, and circuit. Total cost
if purchased individually over £45.
Performance equal Lo units in the £50-
£80 class.

1

1 GNS IL.P. TERVI3. Deposit
2 3 £ns. and 12 monthly

17/6. payments 53/9.

limlbed number is available of these highly
sensitive Push Pull units guaranteed brand new
and in workiny order and with separately con-
trolled inputs for ‘mike’ and gram, etc.,
B.V.A. VALVES. Excellent performance.

EST

R.S.C. A8 HIGH FIDELITY 12 WATT AMPLIFIER

Ultra Linear Push-Pull Amplifler with
“ Bullt-ln’’ Tone Control. Pre-amp
stazes, hizh sensitivity, includes §
valves (807 outputs). High Quality
sectionally wound output transformer,
specially deslgned for Ultra Linear
operatlon and reliable small oondensers
{ current manufacture. INDIVIDUAL
CONTROLS FOR EBASS AND TREBLE
Lift " and ** Cut.” Frequency response
4-3 db. 30-33,000 c/cs. Six negative feed-
back loops. Hum
ONLY 170 millivolts
for FULL OUTPUT,
with all makes and types of pick-ups
and pracbically all mlcrophonas Com-
parable with the very best designs.

For STANDING or

LONG - ['LAY[\G

RECORD!

‘\IUGICAL I\QTRU-

MENTS s as  STRING BASS
GUITARS, etc ouTPUT i()CK[‘l‘

with plug pmvldes 300 v. 3) mA. and 6.3 v.
1.5a. For supply of a RADIO FE EDER
UNIT. Size approx. 129-7in. For A.C.
mains 200-230-250 v. 50 c/es. Outpats for 3
and 15 ohm speakers. Kit 13 complete to
last nut. Chassis {s fully punched. Fuli
instructions and point-to-point wiring
diagrams supplied. Unapproachable value,
at £7/15- or factory built 43/- extra.
Carriage 10/-,

If reguired louvred metal cover with 2

o
carrying_ handles cam bhe supplied for
18/9. Additlondl lnput, sockets, with asso-
ciate Vol. control so that two different
inputs such as Gram and * Mike’ or
Tape and Radio can be mixel. can be
pl ovided for 13/- extra. Guarasteed 12

onths.

TER.\N on assembled two {nput model :
DEPrOSIT 18/9 and 12 monthly pay-
ments. 18/9.

HIGH FIDELITY MICROPHONES
and SPEAKERS in stock. Keen cash
prices or credit terms if supplied with
amplifier.

STAAR GALAXY 4-SPEED
MIXER AUTO-CHANGERS
Brand new, cartoned. Turnover sapphire
styll. Many exclusive features. Unique
design motor virtually free from rumble.
For 200-250 v. A.C. mains. Only £5.19.68

PORTABLE CABINETS

Full f attracti
o ragg LA 15/

WE ARE STOCKISTS OF ALL
REPANCO DESIGNS and COMPONENTS

SPECIAL OFFER. Two tone Port-
able cabinet, Gram amplifier. Staar.
Changer and 7in. x 4in. P.M. Speaker.
Carr. 10/- or with B.S.R.
1 gns..

[‘IIE SKYFOUR T.R.F. RECEIVER.
A design of a 3-valve Long and Medium
wave 200-250 v. A.C. Malns raceiver with
selenium lectmer High gain H.F. staze
and low distortion anode bend detector.
Power pentode output. Valve line-up
8K7, SP61. 6V6G. Selectivity and aquality
are well up to standard, and stmplicity of
construction is a special feature. Polnt-
to-Polnt wiring diagrams, instractions
and parts list, 1/9. Maximum huildlng
costs £4.19.8. inc. attractive Brows or
Cream Bakelite or Wainut veneered wood
cabinet 12 x 6} x 5iin
COLLARO 4-Si ()] SINGLE
PLAYER UNITS. Type AC/4/554 with

turnover crystal head £6.12.6. Carr. 4/6.

ACOS CRYSTAL * MIKE’® INSERTS.
Approx. {in. square. ly lead connec-
tions. Only 5/11 eac Brand New.

PICK-UP ARMS complete with Hi-Fl
turnover crystal head. Acos GP34. Limi-
ted number brand new, perfect, at approx.
half price. Only 35/8.

ACOS CRYSTAL MICROPHONES.
Type 33-1, hand or desk. List prica 5%/ -.
Brand new, cartoned.

39-1 Stick type, list price 5 gns. Brand
new, 39/8.

E 'Tlc\@l()\
SPEAKERS
Ready for use in
walnut veneerad
cabinet.

63in. 2-3 ohms. 28/11.
8in. 2-3 ohms. 35/8.
10in. 2-3 ohms, 58/9.
Very limited number,

10 WATT AMPLIFIERS. Unused and
in good order but slishtly store soiled.

or 200-250 v. A.C. mains input. Output for
15 ohm speaker. Inputs for © mike " and
Gram. Limited number. complete with
Mullard valves. Only £8.15.0 carr. 5/-

COSSOR VHF /FM
RADIO RECEIVER KITS

Including 6 valves, Printed
Circul and Goodman’s
10" x 6" Elliptical Speaker.
Made to retail at 15 GNS.

Limited 8-19-6

number at

| All parts including Tran-
sistors Printed Clrcult..
Attractive
Coloured Plastic case
Ferrite aerial, 2§in. P.M. Speaker, etc., ete. and full
instruction booklet. Size 51 x 3t x 1iin, compieted.
Long and Medium Wavebands 250 M.W. push-pull
output. Demonstrated at our counter premises.

A SIX TRANSISTOR “POCKET”

SUPERHET RADIO

£9.19.6

Cream

R.S.C.BATTERYTO MAINS CONVERSION UNITS

Type BML. An all-dry
battery eliminator.
Size 5 x 4} x 2in
approx. Completely

prox.

replaces battery sup-
plying 1.4 v. and 8) v.
where A.C. mains 20)-
250 v. 50 c/s is_ avail-
able. Suitable for all
battery vortable
receivera  requiring
1.4 v. and 90 v.

includes latest
consumption typ

Complete kit \vlth diazrams. 39'9,
ready to use. 46/8.

or

Type BM2.

R4 Size 8 x 5}

Supplies 120v.
d 60 40 mA

completely
piacing  both
Liatieries and

v.  acecumulators
when oconnected to
A.C. mains supply

200-250  v. 50  ¢fs.
.\Ul'l ABLEFOR ALL
ATIERY RECEIL-
VERS normally u’llnz 2 v. accumulator.
Complete kit of parts with diagrams and
instructions. 48'9. or ready for us

PULLY

R.S.C. MAINS TRANSFORMERS (oAb ¥enn

lnlvrloau-d and Impregnated.
es 200-230-250 v. 50 ¢
T()l’ 2553"“'UD Ay

Prim-
¢/s.  Screened,
IROP TIIZIKOUGII
v. o

63V.2a,

assss

=1 e )
FPPPP

o ataaan

0-4-5v.3a.
350- ()-35’) v. 130 mA. 6.3
SHROUD

la
I

1]
(=}
<
[}
8
B
>
[~
(=]
<
[}
s
<OiSt pesss

< Daga:l

350-0-35!
300-0-300 v, 130 mA. 6.
for Mullard 510 Ampli{
350-0-350 v. 150 mA. 6.3 v.
350-0-350 v. 150 mA, 6.3

SPppp o
P Y Boon

'“D'“-b»-b:

o @

< <
-

FILA\IEVT TR \\SF()ll\lEll\i

17'3 12v. 3a or 24v. 158, 17.3.

OUTI uT TI!A‘VGI"OR\IP RS

Midget Battery Pentode 66:1 for

384, etc. - 3/9
small Pentode. 50000 to 3g ... 39
Smali Pentode 7/8.0003 to 34 ... ... 39
Standard Pentode 50002 to 3g ... 5/8
Standard Pentode, 7/8.000Q to 30 .. 5/6
10,0000 to 30 5/8

Ptighfuu 10- 12 watts 6V6 to 3a or

Push-Pull 10—12 \vatts l:o mat,ch 6V6
to 3-5-8 or 15g

Push-Pull ELM to 3 or 150 ..

Push-Pull 15-18 watts, 816, KT86

Push- Pull for Mullard 510 Ultra

Lin v
Push—Pull % watts,  sectionally

wound 6L6, KT66, etc., to 3 to 15n... 479

ELIMINATOR TR \\NI-OR\II:I{S
Prlmarles 200-250 v. 50 c;

120 v. 40 mA. 503 v. L a.
90 v. 15 mA 4-0-4 v.

60 mA. 10 H 400 ohms .. o

CHARGER TR: \\Sl’"ll‘\lER\
All with 200-230-250 v. 50 ¢ s Primaries ;
0-9-15 v. 1t &, 11/9; 0-9-15 v. 3 a, 15/9,
0-9-15 v.5a 19/9: 0-9-15 v. 6 a, 23/D.

AUTO TRANSFORMERS, 00 watt I

0-110:115-230/250 v. 8/11

COLLARO CONQUEST 4-SPLED
AUTO-CHANGER with high fidelity
Studio pick-up. Latest model. Brand
new. Cartoned. For 200-250 v. 50 c.p.s.
A.C. mains. Our price £7.19. 8 ‘Carr. 5/8.

G A RRARD 4-SPEED AUTO-
CHANGERS Type R.C.120H. Very
limited number at @ gns. (approx. half
price). Carr. 5/6.
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT | Ao ochmm e N vt v

A complete set of parts to construct a Stereo amphﬂer thh an
For A.C.

undistorted output total 6 watts.
Outputs for matched 2-3 ohm speakers.

Sensitivity 130 m.v. Ganged
Vol. and Tone Controls. Preset balance control.
and point-to-point wiring diagrams supplied.

mains input of

Full instructions E3 ]g ﬁ

only good quality Carr.and pks.5'-

components and latest high grade valves used. Exceptionally realistic reproduction
can be obtained at ample volume for the home. as can be demonstrated in typical

surroundings at our Countv Arcade premises.

A really sensational offer.

STUEREO EQUIrME \l OFFER.
Comprising Al12 Kit,

matched 8in, LISDeakers. Eﬁ ]g ﬁ
and Acos T/O Stereo head

with diamond stylus suit- Carr. /6

able most pick-ups.

LINEAIR LT45 111
DECK AMPLIF
power pack and oscillator
stage. For Tape Decks
with High or Low Impe-

dance, Playback and Erase GNS
Heads,  such

Truvox, Colla.ro. Brennel Carr, 7/6
erc. For A,C. Mains 2307250 v, 50 c/cs.
Linear frequency response of - 3 db.
50-11,000 ¢/cs. Negative feedback equalisa-
tion for 31, 7} and 15in. per sec. Output
4 watts. Send S.A.E. for leaflet.

R.S.C. 30 WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER A10

A highly sensitive Push-Pull high output
unit with seif-contained Pre-amp. Tone
Control Stages. Certified performance
fizures compare equally with most ex-
pensive amplifiers available. Hum level
70 db. down, Frequency response 3 db,
30-90,000  c/cs, A specially designed
sectionally wound ultra linear output
transformer 1Is used with 807 output
valves. All components are chosen for
reliability. Six valves are used. EF86,
EFR6, ECC83, 807, 807. GZ33. Separate
Bass and Treble Controls are provided.
Minimum input required for full output
is only 12 millivolts so that ANY KIND
OF MICROPHONE OR PICK-UP IS
BLE. The unit is designed for
S, SCIOOLS, THEATRIENS.
CE HALLS or OUTDOOR FUNC-
etc. For use with Electronic
OH(-AN‘ GUITAR. STRING BASS,
ete. Forstandard or long-playing records.
OUTPUT SOCKET PROVIDESL.T. and

TQUALITY TAPE
With “ built in "
Ready for
Use, ONLY

H.T. for a RADIO FEEDLER UNIT.
mived. Amplifier operates on 200-250 v.
chassis and point-to-point
Carr, 10/- supplied for 18'0. The
pavments ot 24/9,
200950 v, A C. Valves Ecg%
‘ Mike * and Gram input sockets. Outputb
for leaflet.

An extra input with associated vol.
50 e cs, A.C. Mains and has output for
wiring diagrams and in-

nmp]iﬁer can be supplied, factory huilt
LINEAR ° l)lATONl(/

ITY

mains.
ECC83. EL84, EL84, EZ81. Self-contained
for 3 and 15 ochm speakers. Only 12 AN
] INEAR 150 50 WATT I A, AMPLI-

R.
<

control is provided so t,hat two separate
inputs such as Gram and ' Mike ’ can be
? and 15 ohm speakers. Compvlete kit of
parts with fully punched
] ] GNS structions. If required
cover as for A8 can_ be
with 12 months’ guarantee, for £13.19.8.
'll R\IS' l)P l'()ﬁl T 24/9 and 12 monthly
10 14 “ »\T[‘
HIGH FIDEL L

ULTRA LINEAR AMPLI (.
Pre-amp Tone Control stage. Separate
B ass and Treble Controls. Independent
or Deposit 22/3 plus 10/- carr. and 12
monthly payments of 22/3. Send S.A.E.
High quality and sensitivity.

Send S.A.F‘,. for leafiet.

(- ARRARD 4-SPEED A UTo-
NWANGERS., Type RCI20H. Very
lxmlced number at only 9 gw-, (approx.

hall price). Carr. 5/6.

R.S.C. 3-4 WATT A7
HIGH-GAIN AMPLIFIER
For 200/250 v. 50 c'en. input,
Appearance and Speeil ion, with
exception of output w azge. as A5,
amplifier. omplete wilh dia-

grams. £3.16.0. Carr. 3/6.

BRADFORD, MANCHESTER
R s c and LEEDS

(Leeds) Ltd.

LINEAR L45 MINIATURFE 4/5 WATT
QUALITY AMPLIFIER. Suitable for
use with any record playing unit, and
most microphones. Negative feed-back
12 db. Separate Bass and Treble Controls
For A.C. mains input of 200-250 v. 50 c/cs.
Output for 2-3 ohm speaker. Three mmla-
ture Mullard valves used. Size of unit
only 65-6%in. high. Guaranteed for 12
months. Only £5/19/6. Send S.A.E, for

illustrated leaflet. Terms. Deposit 22/6™

and 5 monthly payments of 22/6.

PULL OUTIUT
T'or 200-250 v. Mains. Long wave, Medium,
F.M. and Gram. Complete with 8 B.V.A.
Guaranteed 12 months.  Qnly

§ Or Deposit £2.12.0 and Y
monthly payments of £2.12.0.

R.S.C. 45 WATT A5 HIGH-GAIN AMPLIFIER

alive.

A highly-sensitive
home, small chub, cte.
quired for full ou(pu(
the latest high fidel
all other types of pick-ups and praetically alt nul'
Separate Bass and Treble Controis are
These give full
Hum level is negligible being 71db. dow
negative feedback is used.
aml L.T. of 6.3 v,

dio Feeder Unit, or Tape-Deck pre-amplifier. For A€,
mains i Dlll of 200-230-; 250 \ 50 ¢/s. Output for 2-3 ohm speaker. Chassls i
Kit is complete in every detail and includes fully punched ehas

4-valve quality amplifier for the

Only 50 millivoits input is re-
s0 that it is suitable for use with
¥ pick-up heads, in addition ln

long-playing record equalisation.
15 db. of
H.T. of 300 v. 25 mA.

1.5 a. is available for the supply of a

is not
(with

baseplate) with Elue hammer finish and point-to-point wiring diagrams and in-
structions.EXceptional value at only £4/15/-, or assembhled ready for use 25/- extra,
plus 3/6 earr. : or Deposit 22/6 and 5 monthly payments of 22/ for assembled unlt.

R.S.C. PORTABLE

AMPLIFIERS

Junior 5 watts ITigh Quality output.
Separate Bass and Treble ‘Cut' and
' Boost ® controls.  Sensitivity 15 m.v,,
High Flux 8in. Loudspeaker * built-in.’
Handsome. strongly made Cabinet (size
approx. 14 x 14 x 7In) finished In satin
walnut, and fittes

carrying handle
H.P. Terms. Deposit Carr.
£1 and 3 monthlv 6

payments of

senior 10 wall~ lluzh Fidelity output.
Separate Bass and Treble ‘Cut’ and
‘ Boost '+ controls. Twin separately
controlled high gain inputs so that
two mstruments such as Guitar and
String_Bass can be used at the same
time. Two loudspeakers are incorporated,
a high Flux 12 in. for Bass notes and a
7 x 4 m. elliptical for Treble. Cabinet {s
well made and finished sat,m walnut,

Size approx. 18 x 18 x 8 i
3 ans.

H.P. Terms. Deposit 23/6 and
© Carr. 10/-

QUITAR

12 monthly payments of 23/6
Both models for 200-250

mains.

TT HIGIT QUALITY
LOUD-
SPEAK-

ERS N

POLISTTED
WALNUT
FINISHED

ET

Gauss_12,000

lines,Speech

coil 3 ohms
or 15 ohms,

Only £4.19.6

Carr. 5/-.

Terms : De-

posit 11/-
and 8 monthly paymencs of 11/-.
i 20 1 LOUD-

SPEAK Size 18 x
18 x 8 1n. Finish as above. Terms: Deposit
13/10 and 12 monthly payments of 13/10.
Oniy £7.19.6. Carr. 86

COLLARO 4-SPLEED SINGLE
PLAYER. Separate pick-up (GP54).
Twin sapphire styli.
200-250 v. A.C. mains.

PLESSEY DUAIL CONCENTRIC 12]n.
15 ohms HIGH FIDELITY SPLE:
lines) with built-in tweeter (com-
pletely separate elliptical speaker with
choke, condensers, ete.), providing extra-
ordinarily realistic reproduction when
used with our A8 or similar amplitier.
Rated 10 watts. Price Only £5'17/6.

ACON HHi-Fi Crystal Cartridges. (Turn-

over type with sapphire st¥lus.) HGP59
Sta.nd'trd replacement. for Garrard and

Only 19/9. B.S.R. Fulfi. 179.
Gnrrard GC2. 19/9.
COLLARO Mk. i GNS.
3-SPEED TAPE ] P
TRANSCRIPTORS 76
Limited number brand new cartoned.

7/9 G‘m 16'9. 8in. 19/9.
8 x 5in. 25/9 10in. 26/9. 10 x 6in. 29/9,
12in. 29/11. 10in, W.B. ‘‘ Stentorian "

3 or 16 ohms type HF1012 10 watts, hi-
fidelity type. Recommended for use with
our A8 Amplifier. 4 gps. 12in. Plessey
 ohms 10 watts (12,000 lines), 59°6.

TERS. Plessey 3 ohms 19 9. Rola-
ohms 259,

ATURE 2-3 WATT ¢
iR. For use with any
or autd-change unit. Qutput for 2-3 ohm
speaker. For 200-250 v. 50 ¢ p.s. A.C. mains.
Over-all size 63 x 44 x 2iin. Controls:
Vol. and Tone with switch. Guaranteed
12 months. Only 57'9.

SUPERHET FEEDER UNIT. Design ol
a high quality Radic Tuner Unlt (specially
suitable for use with any of our Ampli-
fiers). Delayed A.V.C. employed. The
W.Ch. Sw. incorporates Gram position.
Controls are Tuning. W.Ch. and Vol. only
250 v, 15 mA, H.T. and L.T. of(}a\ 1 amp.
required from amplifier. Size of unit ap-
prox. 9-6-7in. high, Simple alignment pro-
cedure, Point-to-Point wiring diagrams,
instructions and priced parts list with
illustration, 2/8. Total building cost
£4:15/-. For descriptive leaflet send S.A.E,

EM.I, 4-SPFED  SINGLE RECORD
PLAYER UNITS with turn-over crystal
head for Stereo and Monaural. Only
£715-, carr. 4'6.

TERMS : C.W.0. or C.0.D. No C.0.D. under £1, Post 1/9 extra under £2: 2/9 extra under £5.

Open 9 to 6

Weds. until 1 p.m. Trade supplied. S.A.E.
Mail Orders to 29-3| Moorfield Rd,, Leeds 12.
Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leads |,
and 8-10 Brown St.
Morley Street, (Next to Majestic Ballroom) Bradford.

with all enauiries.

(Market St.), Manchester 2, or 56,
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Here are some new M} models

F.M. TUNER. Tuning range 88-108 Mc/s. Three I.F. stages with pre-aligned transformers.
Complete R.F. Unit is despatched wired, pre-aligned and tested. Built-in power supply.
7 valves. Sensitivity 2.5V for 20 dB. noise quieting.

TRANSCRIPTION RECORD PLAYER. Embodies new
Collaro RP594 unit with the Ronette Stereo Pick-up. Gives

F.M. TUNER

£13.12.6 excellent results on stereo or mono. (33, 45 L.P. or 78 r.p.m.)
discs. Detachable head and supplied with wooden plinth.

t” JS#'NG THE ‘ COTSWOLD.’ ‘An acoustically designed 3-unit Speaker

and LF. System capable of doing justice to finest programme sources.

AMPLIFIER o Range 30-20,000 c/s. All parts feft *‘in the white " for finish
AVAILABLE RP-\U to personal taste.

SEPARATELY £12.10.0 THE ‘““ GLOUCESTER ”’ cabinet has

bt been specially designed to meet the

LTI RRATARLEA
“PACKAGED DEALS”

The above models and others, can be
obtained as parts of ‘‘ packaged deals "’ of

MATCHED STEREO HI-FI
EQU'PMENT, thereby saving you
additional money.

FREE DELIVERY IN UK. .
DEFERRED TERMS AVAILABLE THE “coTsworp*

varying needs of different homes. Mi. |
houses Record Player Stereo Amplifier,
F.M. Tuner and records, etc. The Mk. Il
will house a Tape Deck in addition.

OVER £10. £19.18.6 |

Why not send for Free Catalogue ! - "GL%UC'ESIER >
) mk. 1 £15.18.
Other models include é M £17.8.6

TRANSISTOR PORTABLE model UXR-1. This dual-wave, 6 transistor portable radio, strikingly styled in handsome
solid leather case, is universally admired. The tone is rich and brilliant and it performs well everywhere, including in a car.
Easilylbuielin GINOUTs i i SR e st ey B s SN N DO S S £15.18.6

TRANSISTOR JU NIOR RADIO model UJR-I. Ideal for youngsters. Novel circuit gets lots of stations...... £2.16.6
(Additional amplifier stage, 16/6 extra)

HI-Fl 16 W. STEREO AMPLIFIER nodel 5.88. World's finest 16 Watt Stereo amplifier regardless of price. 0.1%

distn."at 6 W./chnl. The attractively styled $-88 has many excellent features .........................................._._ .. £25. 5.6

HMFI 6 W. STEREO AMPLIFIER model 5-33. World's best value in low-price Stereo. 0.3% distortion at 2.5

WV fchnl. [d€al fOr IVEIAgE FOOM. . ittt sies uiaeenesereneeeitunnnasseeasiensssnsnsnsnssnesssssnsnesesmmtnmnbnseeessseeess oeeeshom e s - £11. 8.0

HI-Ft SPEAKER SYSTEM 1y0del SSU-1. Ideal for Stereo in average living-room where cost must be low. Two speakers
I (CRE ™ TETC]GS U Tl o000t et o st PR 751 R AL SR S — T 1 = e ) 6

(Legs, €1.7.0 extra)
R/C BRIDGE model C-3U. Measures Capacitance, 10 pF (0.000011F) to 1,000 1F ; Power Factor ; Resistance, 10042 to
5 M and indicates leakage. Automatic Discharge Safety-Switch .................................. ' b e £7.19.6

AUDIO SIGNAL GENERATOR model AG-9U. 10 ¢/s to 100 Kcfs. Sine-wave output 10 V. fs.d. down to 3 mV.
fs.d. Less than 0.1% distortion (20 ¢/s to 20 Kc/s). Decade frequency selection. Decibel ranges, —60 to -+-22. 1%

PRECISIONNNESISTONS i sisni tcssiet $4rs sk 1 i - iRl i xS i e . s A i T . TR PO Ml o b s -£19. 3.0
VALVE VOLTMETER model V-7A. World's most popular VVM. Measures volts, ohms and decibels. Sensitivity 7,333,333
CRNSHPE GAVOLE gt S o5 S R MEEIAIOOTS okl s e sommonentc B i AN . B e e b e DO S i £13. 0.

5 in. OSCILLOSCOPE model O-12U. This fine general-purpose ‘scope has ' Y "' sensitivity of 10 mV/cm, and covers
J ¢/s to over 5 Mcfs. Rise time is 0.08 ;¢ secs or less. Timebase 10 ¢/s to, 500 Kc/s in 5 steps. Electronically stabilised.
Voltage calibrator  omro U 71 e o et -t g e, T 1 B s T 59 B s e e et e R £34.15.0

DIRECT READING CAPACITANCE METER odel CM-IU. 4}in. meter scale calibrated in ;F and pF. Full
scale deflection 100 micro-microfarads, 1,000 micro-microfarad, 0.0! microfarad, 0.1 microfarad ................................. £14.10.0
DX-100U AMATEUR TRANSMITTER. The most popular Amateur transmiccer in the world. 100-140 watts out-
put. 160, 80, 40, 20, 15 OF 10 M@Lres. ... ..ottt e e et £78.10.0
DX-40U AMATEUR TRANSMITTER. 40 wacs to aerial. 75 W. C.W., 60 W. pk. C.C. 'phone. Provision for
V.F.O. Designed by *"Hams ' for “Hams ™ ... £29.10.0
W ithout obligation please send me FREE CATALOGUE (Yes/NO)..........co.ocoiiiii i
Full details of model{s).....co..ouviiniiiii e Deferred Payments (Yes/No)
NAME ... DEPT. PW. |2,

1TAL .
ELOSK [CAETTARS) DAYSTROM LTD ’ GLOUGESTER, ENGLAND
IAD D RES S,k i o it s o’ Mot i S it 2 A member of the Daystrom Group, manufacturers of

THE LARGEST-SELLING ELECTRONIC KITS IN THE WORLD.
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INTERFERENCE

HEN radio broadcasting first began, the problem of mutual
interference of stations did not arise. Initially there
were only one or two stations operating and these for

only short periods of the day, and therefore even with somewhat
crude receiver circuits it was always possible to ensure that good
reception of all of the stations could be obtained. The noveity
of radio as a medium of entertainment did not disappear for some
years and reception of any sort of radio signal was tended to be
regarded as a great achievement.

This is no longer true ; radio today has established itself as a
means of recreation and learning. Now that there are several
hundreds of broadcasting stations operating in Europe alone,
many on ,identical wavelengths. the quality of the reception is
marred. The situation is worse in the evening on the most used
wavelengths which lie in the medium waveband. The BBC has
done much to improve the enjoyment of its programmes by
building chains of transmitters operating with frequency modulation
in the V.H.F. bands. This policy has definitely improved the
status of sound radio in this country, but while clear reception
of the BBC by most of the community has thus been assured,
little has been done to alleviate conditions on the medium and
long wavebands.

Many listeners enjoy broadcasts from abroad :  there are, for
instance, concerts and performances of operas and other items
of cultural interest for which the barrier of languages does not
exist. However, in the evenings, when most of the interesting
broadcasts are given, the mutual interference on these wavebands
compiletely spoils listening enjoyment.

Obviously the solution employed for improving local broad-
casts in this and other countries is of no use where foreign
broadcasts are concerned. Frequencies of the order of 80 Mc/s
can only be used for comparatively short range transmissions.
Thus the overcrowding on the medium and long wavebands
can only be remedied by closer control of the frequencies used
and the number of stations operating.

THE “DP.W.” AND “P.T.” FILM SHOW

WE are pleased to announce that another film show, sponsored
by this journal and our companion journal Practical

Television, is to be held at Caxton Hall, Westminster, on Friday,

January 22nd. 1960, at 7.30 p.m., when the Editor will take the

chair. Admission will be by ticket only. The event is being

arranged in conjunction with Mullard Limited.

The tilms are entitled ©* Mirror in the Sky.” * From Us to View
and ** Photo Emission.” ** Mirror in the Sky ™ deals with events
leading up to the experiments by Sir Edward Appleton to confirm
the existence of the Heaviside Layet. It continues with the discovery
of the Appleton Layer and the subsequent development of the
pulse techniques that became the basis of radar. The film concludes
with a description of further developments in this field up to the
introduction of the radiotelescope.

Applications for tickets should be made now. Please mark
your envelopes * Caxton Hall ™" in the top left-hand corner, and
include a stamped addressed envelope for the tickets.

Our next issue, dated January, 1960, will be published on Dezember 4th
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POTENTIAL AND
CURRENT NEWS

Brouadcast Receiving Licences
THE following statement shows

the approximate number of
Broadcast Receiving Licences in
force at the end of August, 1959, in
respect of wireless receiving stations
situated within the various Postal
Regions of England, Wales, Scot-
land and Northern Ireland. The
numbers include licences issued
to blind persons without payment.

Region Toial
London Postal . 876.799
Home Counties 872.844
Midland 645621
North Eastern 740,630
North Westera 593.581
South Western . = 520,656
Wales and sorderCounties 320.022
Total England and Wales 4.570,153
Scotland §54.735
Northern lreland 156,693
Grand Total 3,281,581
Linear Accelevator for

Australian Hospital
A FOUR million electron-volt
4 % linear accelerator for X-ray
treatment of decp-seated tumours
is being built in this country by
Mullard Equipment Ltd. for the

Cancer  Institute  Board of
Victoria. Valued at £60.000 it
will be installed at the board’s
Peter MacCalium Clinic  in

Melbourne in the middle of next
vear. This is the fourth medical
linear accelerator to be built by
the Company. The accelerator
will give an X-ray output more
than ten times greater than that
of a normal, 250kV therapy
machine, and will enable treat-
ments to be given at the rate of
60 a day-—about three times the
number possible with the con-
ventional apparatus. The high
voltage rating of the accelerator
4lso produces an X-ray beam of
greater penetration. making it
possible to reach tumours seated
too deep for effective treatment
with  conventional  machines.
Damage to the patient’s skin,
which can be a scrious problem
when  low-voltage X-rays are
used. is virtually eliminated. and
there is less side-scatiering of the
beam during its passage through
the bodv. The accelerator is
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The aerial head of the Marconi long range and terminal area surveillance

radar system now operaring at Jersey Airport. This new radar will fulfill

the dual role of airways surveillunce and approach control. Operating
on a 50cn. wavelength it is virtually unaflected by weather.

mounted on a rotatable gantry,
which enables the X-ray beam to
be directed precisely 1o the
diseased area and at exactly the
required angle.

Berec in Eust Africa

EREC INTERNATIONAL
LTD., the Exports Sales
Division of The Ever Ready

Company (Great Britain) Lid.,
have made radio history in East
Africa by the inauguration of the
first-time commercial sponsored
radio programme produced in
East Africa {or their battery
products. The programme.
which features the famous and
popular “ Jambo Band ” is being
heard ecach Friday evening at
6.30 p.m. on the National pro-
grammes of the Kenya Broad-
casting Service which covers the
whole of Kenya and other parts
ot East Africa. The programme
is scheduled 1o continue until
April, 1960, and further exten-
sions of the plan arc envisaged,

which will create cven greater
interest as it is Berec’s desire
not only to ecffect bigger and

better sales of their products in
East Africa. but also to provide
the best in entertainment for all
vadio listeners.

New BBC Publication
HE BBC have recently pub-
lished No. 26 in their series
of Engincering Monographs en-
titled “ Transistor Amplifiers for
Sound Broadcasting.” The

www americanradiohistorv. com

author is Mr. S. D. Berry, Asso-

ciate 1E.E., of the Designs
Department BBC Engineering
Division. It deals with the

application of (ransistors to the
audio-frequency amplifiers used

in sound broadcasting, for
which a high standard of
performance is required. The

principles followed in the design
ol such amplifiers are discussed
and five examples of various
types are described and illus-
trated together with performance
details. The operating condi-
tions of D.C. feedback pairs and
of “super-alpha” pairs are
analvsed and some numerical
evaluations given. Finally, some
conclusions are drawn regarding
the use of transistors in high-
performance amplifiers of this
nature. BBC Engineering Mono-
graph No. 26 can be obtained,
price 5/- post free, from BBC
Publications, 35, Marylebone
High Street, London. W.1, or
through newsagents and book-
sellers.

Hungarian Radio
UNGARY'S radio services
are developing more Jinks
with foreign stations. Western
stations are mainly interested in
recordings of works by Kodaly,
Bartok and contemporary Hun-
garian composers. The American
C.B.S. recently broadcast Hun-
garian recordings of Bartok's
“ Duke Bluebeards Castle ” and
Kodaly's “Székely Spinnery.”
Fhe BBC has asked to hear
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recordings of a recently
discovered Haydn o pera
“L'Infidelta delusa ™ which was
performed during the 75th anni-
versary  celebrations  of  the
Hungarian State Opera House.
Radio programmes are exchanged
regularly with most of the social-
ist countries, including China
and the national stations of 11
Soviet republics.  Programmes
are also being exchanged with
the Japanese State Radio and
with radio stations in India,
Ghana and lrag. Though most
foreign stations are mainly inter-
ested in taking musical pro-
grammes. one Canadian station
has ashed for details of Hun-
garian radio games.

Industrial Maser
MASER amplifier, thought

A 1o

be the first working
assembly 1o be built in this
country by an industrial

Inboratory. came into operation
recently at Mullard Research
Laboratories. Salfords, Surrey.
Construction of the Maser and
investigation of its properties
and performance has been
carried out in the Laboratories’
Solid  State Physics  Division
where considerable work on
semiconductor  effects  at  low
temperatures is being done by a
group of scientists led bv Dr.
J. C. Walling.  Maser amplifiers
are o recent scientific develop-
ment which make use of the
natural oscillations of the para-
magnetic ions in certain
crystalline  substances—ruby for
example.  One of their chicf
uses lies in their ability to give
useful amplification of very weak
radio signals without producing
unwanted signals which would
otherwise swamp them. The
Mutlard Maser. which was con-
structed in co-operation with the
Royal  Radar  Establishment,
Mulvern. operates at a wave-
length of 10 ¢m in the “S”
band and at a temperature of
1.7°K (approximately —271 deg.
Centigrade).

British Clock for Australia
A CLOCK which will not gain
or lose more than a sccond
in 2§ years is to be installed in
the  Australian Post  Oflice
Rescarch Laboratories at
Meclbourne by a team of British
Scientists.  The clock. known as
an  ammonia maser has been
constructed at the Ministry of
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Supply Signals Research and
Development Fstablishment,
Christchurch, Hants, and is
accurate to within one ten

thousandth of a second per day
and will be the first of its kind
in the Southern Hemisphere.
One job for which the maser
will be used is the measurement
of the rate at which electric
pulses sent out by a radio
transmitter near Rugby are
received in  Melbourne. some
15000 miles away. Although
-the transmitting ratc is constant
the pulses are not received at a
constant rate, owing to varia-
tions in the ionosphere, the
radio “ mirror ” which surrounds
the earth. The maser will be
used to measure these variations,
providing more -~ information
about the ionosphere.

Largest Recording Club i
HE British Recording Club,
145, Fleet Street. T.ondon,
E.C4, has now, by agreement,
absorbed the British Tape
Recording Society and in future
the full name of the organisation
will be “The British Recording
Club Incorporating the British
Tape Recording Society.,” This
makes the B.R.C. the largest
organisation of its kind in the
vworld with direct links with
thirty-six countries. This is a
milestone in the tape club move-

%
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ment and starts a new ecra of
unified co-operation to further
the interests of tape enthusiasts
and users everywhere.

UNESCO Study

RECENTLY published by
UNESCO is a  study
entitled ““ Broadcasting without
Rarriers”  which reviews the
state of broadcasting throughout
the world. Tlts author is Mr.
George A. Codding who has

worked for the international
telecommunication union  in
Geneva and is now assistant

professor of political science at
the University of Pennsylvania

U.S.A.

Mr.  Codding traces the
development  of  broadcasting
and shows its varied role as a
medium  of information and
cntertainment, The author

also describes the different ways
in. which broadcasting is con-
trolled and relates in detail the
Jong history of the ITU's cffort
to secure agreement on the dis-
tribution  of  frequencies  of
broadcasting.

In a foreword to the book,
UNESCO  points out that
“uncertainty within governments
and among radio broadcasters
themselves prompted the con-
clusion that a studv on an
international scale would be of
help to those concerned.”

The uxe of two-war radio connnunication systems is increasing rapidiv.
An unusual application is illustrated above. Walier H. Malcolm. hanlage
contractors, of Renfrewshire, have had their Chaseside loading shovel

fitted with a two-way radio,

Head office maintains constant contact

with the operator who can he instructed to move quicklyv from site to
site to deal with nrgent loading.
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Audio Test

scillator

A ONE-TRANSISTOR CIRCUIT
By A. M. Shafford

HIS audio oscillator has its own power
T supplies and is small epough to slip into a
pocket. Naturally in so small a space, only
a simple circuit is possible, and therefore the unit
is designed to operate on a single fixed frequency.
However, if a small increase in size is acceptable.
the addition of a few extra components will
permit. the selection of any one of a number of
fixed trequencies over quite a wide range.

Uses
Some obvious uses {or the unit include ihe
checking of amplifiers (including the audio

sections of radio and TV receivers); as a morse-
code practice oscillator: as a source for an A.C.

bridge or. in conjunction with a pair of head-
C/lI'OOS,uF
Emitter—__ - Collector
. 2

(See text)

Fig- | —Circuit for a fixed frequency

phones, as a continuity checking device. Many
other applications will suggest themselves, once
the unit has been constructed and some experience
gained in handling it. The great merit of this
oscillator, apart from its small size, is the fact
that it is always rcady for use at the turn of a
switch since its single transistor requires no warm-
up time and oscillation commences immediately
the internal balteries are applied. Furthermore,
the output Ieads with their crocodile-clip termina-
tions are permanently soldered into the circuit
making it unnecessary to scarch for pieces of wire
1o connect up the unit before making a test.
The cost of ihe unit is small, even if all the
components have to be purchased. although most
junk boxes will provide everything that is needed
with the possible exception of the transistor.

PRACTICAL WIRELESS

December, 1959

A completed oscillaror

Size

The illustration shows the construction and
small size of the unit built by the writer, but since
there is nothing critical in either the component
values or the layout, the constructor can make
up the circuit in any convenient form to suit his
requirements.  No part of the circuit operates at
a voltage above 3, and therefore no insulation
probiems arise and no special precautions need
be taken 1in arranging the spacing between
components.

The circuit of the oscillator is shown in Fig. 1.
It is powered by two 14V penlight cells connected
in serics. and the base of the transistor is con-
nected to the junction of the two batteries through
the on/ofl switch which is part of the oulput con-
trol potentiometer VR

Components

The transformer is not very critical. The one
used in the model illustrated is a blocking oscilla-
lor transformer, but any audio transformer will
suffice.  Most suitable would be an intersiage
transformer with a ratio of about 2:1 or 3:1. the
winding with the smallest number of turns being
used as the output side. A miniature loudspeaker
transformer will operate quite successfully. but the
large turns-ratio results in a loss of output owing
lo the step-down action. Since the oscillator
develops only a few millivolts of audio, this step-
down may be undesirable. However, when the
unit is used to test an audio amplifier, very small
outputs are required.

For a given transtormer the frequency can be
controlled by varying C2. Quite a range can be

(Continued on page 68S)

COMPON VALUES FOR FIG. 1
C1—.005 «F,
C2—.005 ,F.
R—-100.000 ohms | watt.
VR-—See Text.

I—See Text.
S—On Off snitch (on output Ievcl contml)

E T P RY

wWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

December, 1959

27 Mc/s Pocket
Transmitter

A SHORT-RANGE UNIT OPERATING
FROM BATTERIES

i By f. Gray

HIS transmitter was made for ingioor or
other short-range work, and is sclf-
contained, with Dbatteries. For short

distances. with a sensitive receiver, thé usual type
of one-valve model control transmitter has ample
output. Indeed, adequate control can often be
maintained with a very low H.T. voltage. These
facts have been responsible for the pocket trans-
mitter described here. which uses a single B7G
output valve, with 45V H.T. supply from two
224V deaf-aid type batteries. As a result, the
whole unit, with H.T. and filament batteries, can
be accommodated in a case of which the inside
dimensions are only 4in X 2{in. X lin. -
Consumption

The H.T. drain is about 8mA, this current
only being taken when the transmitter is actually
keyed to radiate. The filament current is O.1A,
from a single dry cell. also required intermittently
for a few seconds only, when keying. The
batteries will thus have quite a long life.

Coit
o 30pF
7 Trimmer
Ve
- 3
asv =02
= 10KQ)
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The output from the transmitter is not suffi-
cient for the control of a model at range. It is
primarily intended for the radio control of a
broadcast recciver (station selection and volume)
but will also control models at short range. If
the actuator or control device in the model
requires rapid keying, then a filament switch
will have to be provided in the transmitter, and
the keying contacts will then be wired in the
H.T. circuit.

With a purpose in view such as that previously
mentioned, rapid keying is not necessary. Wiring
the key contacts in the filament circuit then has .
the advantage that the transmitter filament is also
off. when the transmitter is not in use. and no

operation of a separate filament switch is
required._
Other output valves than that shown are

equally suitable. the holder being wired for the
actual type fitted. Suggested valves include the
354, DL92, NI17, CV820, 3v4, CV783. and
similar battery output tetrodes or pentodes.

Building Details

If 3/16in. ply is used for the case. two picces
will be required lin. X 2%in.; two lin. X 43in.,
and two 2%in. X 4#in. Wood of this thickness
can be secured with small panel pins, glue being
smeared on meeting surfaces first. Four small
screws hold the back in place.

The transmitter circuit is shown in Fig. 1. the
valve being triode connected. Figs. 2 and 3 show the
layout. wiring, and valveholder and coil details.
Insulated leads are best attached to the holder

[ =—Push butto,

| ’) S i —Bracuet Il

Insulation
strip

v )
).! 224 22kv
/
!
!
| || Bracket Insulation
f i strip

-
Insulatin
washe:

Lock™
nuts

Centre” Aerig!

Corl—I1tyrns
tap

¥ oie /'tong
Fig. 2.—I (-I,l'()lll of the parts.
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—(o Anode Anode7: VT Anode

Fit-—L_~Fil+ K‘Tf)‘-m #

154 3s4
Fig. 3.—Valve base details.

tags before fitting the holder, and sufficient space
should be left above the valve for its removal.

The batteries are held in place by brackets
ahd each other, but leads are secured to them
with a touch of solder. This avoids any trouble
from poor contact, and the batteries only need
renewing after a long interval.

To save space, the beehive trimmer has its
centre leg soldered to a long 6BA bolt. which
passes down through the coil. To bring the
transmitter on to frequency, this trimmer can be
rotated a little at a time with the fingers. (This
is not recommended with larger H.T. vo]tages.)
The alternative is to cut a small “spanner” from
paxolin, unless therc is no. objection to drilling a
clearance hole. in the side of the case for the
usual trimming tool.

"For short-range control, "with a sensitive
receiver. no aerial need be used. But for longer
range, or a less ‘sensitive receiver, a short vertical
rod can be added. This can be some 6in. to

9in. or more. according to the purpose.in v1ew
Very long -aerials will stop oscillation.

‘The transmitter must be tuned to frequency with
be used, because

W?*W'@ec- i

the actual aerial which will

Internal view (see Fig. 2).
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COMPONENTS LIST

Valve: 3S4, D192, N17, CV820, 3V4, CV783 or
a similiar battery output tetrode or pentode.
Resistor : 10k }W
Condensers : 30pF trimmer.

50pF ceramic or mica.

Battery : Two 22}V deaf-aid types in series.

changing the aerial will slightly modify the

frequency.

Tuning Procedure

The output is not sufficient to give an indica-
tion with a bulb meter. However, the frequency
meter circuit shown in Fig. 4 is satisfactory, and
this unit can easily be made up. With the
meter coil in line with the transmitter coil, and
about lin. away, a reading of about 1mA may
be expected. The frequency meter is tuned to the
middle of the 27Mc/s band, and the transmitter
trimmer is then rotated for maximum reading on
the meter. If the fingers are used for tuning,
remove the hand well away between adjustments,
and check that no change is required to the
frequency meter tuning, for maximum reading.

_hl,«. ° o ,

Crystal
diode
By =ik = 2
— — (/)
text)  2sor 500 merer
Tuning pFr

Fig. 4.—Simple frequency meter circuit.’

It is possible to use a bulb meter if this has

-a low voltage, low current bulb, and-if a higher

battery voltage is temporarily used with the trans-
mitter. If this method is chosen. a H.T. currént
check should be made to see that the maximum
rating of the valve is not exceeded. No modifica-
tion must be made to the aerial after tuning and,
for these reasons, the circuit in Fig. 4 will be
more convenient.

CHRISTMAS GIFT FOR RADIO

ENTHUSIASTS 5

Send them PRACTICAL WIRELESS, of A
course. A year’s subscription will bring them
a reminder of your good wishes every month
throughout 1960 . . . and all through the
year thcy’ll thank you for the interest and help
it contains.

Simply- send your [friends’ names
addresses, together with your own and
remittance®* to cover each subscription, to
The Subscription Manager (G.2), *‘ Practical
Wireless,”” Tower House, Southampton Street,
London, W.C.2. An attractive Christmas
Greetings Card will be sent in your name
to announce each gift.

* RATES (INCLUDING POSTAGE) FOR
ONE YEAR (12 ISSUES) :—U.K. £1.3.0,
OVERSEAS £1.1.6, CANADA £0.19.0,
U S.4. $3.00. .

and
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No. 4-MAKING THE SHUNTS AND
USING THE NEW CURRENT RANGES
By E. V. KING

EFORE the wiring of the current ranges can
be carried out, it is necessary to check the
basic (ImA) range of the meter. It is

assumed that the wiring given last month has been
carried out and that the voltage ranges are work-
ing correctly. Turn the range switch to position
6. Here is the test procedure: do not depart
from it unless you are experienced or you will
sufler the loss of the meter movement. Clip the
positive crocodile clip to the short (positive) tag
of 41V flat battery. Now clip the negative croco-
dile on to one end of a 10,000 ohm resistor, and
very gently and quickly flick the free end of the
resistor on to the long tag of the battery. The
meter will move. While testing verify that the
needle does not go right over to the stop. If it
does something is amiss and it must be found
before proceeding. If the needle moves to about
halt way over. all is well. If a 9,000 ohm resistor
of good accuracy is used instead of the 10.000 the
result will be almost exactly {mA flowing. Fig.
18 shows the circuit used.

Accuracy

This range, i.e., 1mA, uses the basic meter
movement and.its accuracy (and all others too) is
dependent on the movement and will probably be
In this respect the longer the
scale. the better and the human element in viewing
becomes less. A mirror scale, of course, makes
accurate readings ecasier.

The 10mA Shunt

" The making and accurate wiring in of the
shunts is the hardest part of this multi-meter
construction: the accuracy of the finished meter
will depend on the care with which the job has
been done.

Do not flet this clip touch the battery

/0K
O Solder
o =
n:‘r,eter
sNhows
about 2% v
Oe5'mA, Battery

Fig. 18.—Procedure for testing the 1mA range.

added.

The met.

Leave the meter switched to the 1mA range
just tested. Put S1 off. Wire up as shown in
Fig. 19. Here is the procedure. Verify that Sl
is off and connect the red lead by the clip to the
short tag of the battery. . Solder a short lead to
the other tag and take it to the bottom tag of a
10k potentiometer held in the position shown in
the diagram. Take the positive clip to the central
tag of the potentiometer. The top tag is not used.

Potentiometer

Now, holding the potentiometer in the position
shown in Fig. 19 turn the knob fully anti-clock-
wise. If you are in doubt, study the working of
the potentiometer. When set it must be such that
the maximum resistance is introduced into the
circuit. The value of 10k is a good one, but you
can use one of up to 100k if you are very careful
when you adjust it. A large knob would be a
help whereas with the 10k you could use the
spindle alone quite easily.

Do not proceed until you are quite sure the
above conditions have been produced. Switch on
St. The meter may move a little. As you adjust
the 10k pot. carefully, the meter will move over
little by little (if it jerks about the potentiometer
is faulty and must be replaced). Set it as accur-
ately as possible for ImA reading. ImA is now
flowing through the circuit.

Resistance Wire

Switch off SI. Fix two short clean .tinned
copper wires to the terminals of the multi-meter
(see Fig. 19). Switch on SI. Verify the meter
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rcads accurately 1mA. Make sure that in the
work to be done the negative crocodile clip can-
not be moved accidentally to touch the negative
tag of the potentiometer.

Take about Yin. of 41 or similar gauge resis-
tance wire, clean on¢ end and solder it to the
copper wire attached to the positive terminal of the
meter (see Fig. 19 for clarity). Scrape %in. off the
other ¢nd and hold it tightly with the fingers to the

PRACTICAL WIRELESS
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Results

When the 10mA range is completed these con-
ditions will obtain: circuit as in Fig. 19 but withf
out the wire shunt; range 6 (ImA) potentiometer
set to give meter reading of exactly tmA; range A
(10mA) meter should read exactly 0.lmA with
potentiometer left as set.

The resistor can be any value in the brown, red

or yellow ranges. It is quite un-

Need/s it fo Swit od Knob furne/ga?/l/-/tg’;:t'c/ockwise [ngottantaandisaimos Oy SicOis
r:;d eoif}i/,;/s‘afegy wtl/nc;/}/o /e top of spind/eyas séown is venient form.er o ho!d the fine
10KQ potentiometer ready moved downwards (see text) WITE. The wire gauge is also rela-
\ l i tively unimportant as long as it is
’ of a “hair-like " type and is not

copper.

Shunt wire
sofdered
one end

Fig. 19.—Muking the shunt for the 10mA

copper wire attached to the negative meter termi-
nal. Some current is then by-passed through the
wire shunt. The reading on the meter will drop
from ImA to say .2mA. Gradually scrape and
clean the free end of the wire (3in. at a time)
until it is shortened to such a degree that when it
is held to the copper wire attached to the meter
terminal the meter moves to exactly 0.1mA. That
1s. ImA is flowing through the potentiometer, but
only 0.ImA through the meter. It will th¢n take
10mA to move the meter right over.

Soldering the Shunt

Switch off Si. Note the exact length of shunt
necessary and allow an extra 4in. for further
adjustment. Remove the copper wires temporarily
attached to the terminals. Refer to Fig. 20 and
make up the resistor, R6, using the length of wire
found in the above experiment. Solder one end
of the fine wire permanently., but the other end
only temporarily. Now solder in the resistor (R6)
as shown in Figs. 16 and 17 (given last month).

Switch the range to 10mA, ie., contacts on
tag 7. Leave the potentiometer and associated
circuit alone. as Fig. 19 (with the shunt removed).
The meter should read about 0.ImA. If it is not
exactly 0.ImA switch off S1. If the meter rcads
too high, shorten the wire round R6; if too low
the wire will have to be replaced by a slightly
Jonger one. Check that ImA is still passing, by
furning range switch to ImA  position.

Potentiometer,
20K0N or 50K
will do, see text

Testing the 10mA Range

Put S1 off. Set range to 7
Down- (10mA).  Wire up as shown in
wards Fig. 18. The meter should only

move about one-twentieth of full
scale. If it moves half-way some-
thing is wrong. 1If all is well pui
S1 off and replace the 10k resistor
with one of S00 ohms. Use 1he‘
flick test first always. The meter
should now read just about 10mA,
most likely a little under. If the
meter does not do this the shunt
is not working properly (assuming
the S00 ohm resistor and battery
are all right).

The 100mA Shunt

This is prepared by reference to
the 10mA range already fixed up,

Solder
/

range. The accuracy depends for the
) most part on the accuracy of the
previous range. The method described will

be_accurate enough for most purposes.

_Fix up Fig. 19 again. taking care that the poten-
tiometer is in the position stated at first. If you
have a Sk potentiometer at hand usc that, if not
the 10k one already used will do. One of a
higher value is hardly suitable as the knob would
have to be turned very little for a large variation

in current. Put the range switch on to number 7
(10mA). Put S1 on.
Adjustinent

Now carefully adjust the potentiometer until
the meter shows 10mA, i.e., full scale deflection,

Any resistor @ver 50hms) prototype uses 470KN

Few inches (see text)
of 4/ gauge resistance
wire

Wire scraped, tinned and soldered

Fig. 20.—The finished 10mA shunt. A resistor (any
value over 5 ohms) is used as a former.

exactly. 10mA is now flowing through the circuit.
Take about 2ft. of 26 gauge resistance wire.
Adjust it in a loop so as to cause no shorts and
hold it between the two copper wires attached to
the multi-meter terminals. The meter reading will
drop. Gradually shorten the length of wire until
it drops 1o show 0.ImA on the scale (i.es, ImA
will then be flowing since the meter is on the
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10mA range). Allow %in. each end for soldering
and cut the wire to length. Wind it very tightly
in a single layer on an old control spindle (Fig.
21) or fin. former and gently pull the “spring ™
to separate the turns by as small a gap as possible.
Refer to Figs. 16 and 17 and solder in position
~allowing the solder to run only along the %in.
allowed at each end. Co

Approx, 2/ turns of 26 gauge Contra wire

Piece of Y4 die.

————spindlke, which is

removed when coil
/s completed

Wire TUrns touching But not crossing one
tinned another, When spindle is removed
gt end wire is gently pulled to separate turns

Fig. 21.—The 100 mA shunt. The shunt is wound on
a lin. spindle which is then removed.

If you want your meter to be rather more
accurate, in the above operation, adjust the meter
to read 0.09 on the scale, not 0.ImA. This then
allows for the fine shunt which is not finally in
circuit. but was during the test.

Testing the 100mA Range

Switch the range to position 8. Fix up the
circuit of Fig. 18 but use a 47 ohm resistor. Use
the “flick test” first. The reading should be
round about the full scale. i.e.. 100mA will flow
but only ImA through the meter, the other 99
going through the resistance wire shunt.

The 500mA (} ampere) Shunt

This is prepared by reference to the 100mA
range just wired in and in turn its accuracy will
be governed by the previous ranges in the meter.

Fix up the apparatus of Fig. 19 again. using a
1.000 ohm (1k) potentiometer (one will be needed
in this meter later on, so you could buy one know-
ing it will be used permanently). Take the pre-
cautions  previously stated. Put range on 8
(100mA). Switch on S1 and adjust the potentio-
meter carefully to obtain exactly 100mA flowing
(work as quickly as possible as the battery will
not deliver this current without a voltage drop
for more than a few minutes). Take about Sin.
of 26 gauge resistance wire and hold it between
the copper wires on the meter terminals. The
meter reading will drop. Carefully adjust the
length of wire so that the meter reads exactly 0.2
on the scale. Remove the shunt made and. allow-
ing in. as before for soldering, fix it as shown
in Figs. 16 and 17. Make sure the wire cannot
touch the adjacent resistor already made and fixed.
Adjust as on other ranges.

Greater Accuracy

It you wish for greater accuracy when making
the shunt, arrange that the meter moves back to
0.17 instead of 0.2mA on the scale. This allows
for the shunt R7 which was in circuit during the
test. but is not in circuit finally in the completed
meter on that range.

Testing the 500mA Range .

Fix up the apparatus of Fig. 18. putting the
range - on to number 9 (S500mA). Use a small
3.5 volt flashlamp for the resistance. Carry out
the flicking test first. The meter should move

s
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over to somewhere between 0.3 and 0.8. This
depends on the bulb and battery in use. Thus

if the reading is 0.3mA on the scale it means
that 167mA is passing (for the full scale range is
S00mA, and 0.3 of 500 is 167).

Making and Wiring in the 1 Amp Shunt
This range is fitted purely as a safety device as
mentioned earlier, and is not designed to give
continuous operation or to be of very great
accuracy. This range has very few uses in ordin-
ary radio servicing. The suggested method of
finding the correct shunt is not quite the same as
for the other ranges as a torch battery will not
supply 500mA for long enough for the operation
to be performed. .
Put the meter on range 9 and wire up as in
Fig. 19. but use the flashlamp bulb in place of
the potentiometer. Switch on S1. Note the read-
ing of the meter (between .3 and .8mA with ordin-
ary bulbs). Now take a few inches of 26 gauge
resistance wire and hold it across the copper wires

fixed to the multi-meter terminals. The meter
N
i I‘
I omr WY
! il
Cow (| 10KQ Pot” meter
o w turned fully
\ onticlockwise
| ' N ‘l initiolly
' / 9m
\\ Beginners !
L) Meter | g o
!l MH | -
|
!I}l\

M~+
b Q'
/

Stondord Meter (typical type)

Fig. 22.—Calibrating the beginners’ meter against
ones of known accuracy.

reading will drop, adjust so that the drop is half
the existing reading. The current ranges are now
completed by soldering this short shunt in posi-
tion allowing exactly $in. each end.

Accuracy

If you wish for greater accuracy you may allow
for R8 being in circuit in the test and not in the
completed meter by adjusting the shunt for one
third the reading. .

The meter is now completed for the D.C. volt-
age and current ranges. The beginner must be
very careful when using current ranges or the

www.americanradiohistorv.com

»


www.americanradiohistory.com

646

meter will be burnt out. Always start on 'the
1 amp range, switching off SI before altering the
range switch.

Make quite sure the shunts are firmly in circuit.
If a multiplier becomes unsoldered no harm can
occur, but if a shunt fails the meter will almost
certainly be ruined

Adjusting the Shunts With the Aid of Another

Meter

If you have a friend with an accurate multi-
meter you can, after the preliminary work already
given, adjust your meter to finer limits. For
instance, the circuit shown in Fig. 22 can be
wired up using your meter on the 10mA range
and your friend's on a similar range of current.
A potentiometer of 10k and a 4}V battery are
also needed. Make sure that the potentiometer
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HT Line

@/5 T

Fig. 24.—A.C./D.C. power pack with metal rectifier.

Sometimes when H.T. is present (21) and the
voltage across Rk (20) is low (bias) the valve itself
is suspected. From a service sheet or the maker’s
valve data. the anode current for the valve is often
known. The meter is used to check this. If the
voltages are correct and

(100-ohm Meter)

CHART TO SHOW THEORETICAL LENGTHS OF WIRE SHUNTS

the number of milliamps
passing is low, then the
valve is faulty. The meter

~

Range Shunt Length 42g of Eureka Length of 26g Eureka for such a test may be

y 1 : inserted in the H.T. line to

ImA NO SHUNT L - Ra, that is, unsolder Ra on
10mA 11.1 ohms 7in. Too long to use the H.T. side. Clip thé
100mA '1.01 ohms 0.7in. 13in. iti e 9 T lead to
500mA 0.2 ohm Too small to use 2.6in. OO  O0ELw 19
1,000mA 0.1 ohm Too small to use 1.3in. H.T. line and the negative

to Ra (not earth as when

is in the position of maximum resistance and
switch on both meters. Adjust the potentiometer
(carefully) until your friend’'s meter shows 10mA
exactly. Your meter should also read 10mA;
if it does not, then lengthen or shorten the shunt
as necessary. Of course you must switch off at
each adjustment and make sure that the wire is
resoldered, otherwise the meter will be damaged
when making the test. Before finally testing make
sure that the resistance wire has cooled down,
because its Tresistance alters with temperature.
When you solder the wire, remember that if
solder runs down the wire the shunt is in effect
shortened. ’
. The other ranges of the meter may be adjusted
in a similar manner but the beginner is advised
to adjust the meter initially, using the methods
described earlier, and leave the accurate adjust-
ment against the stand-

ard meter until practice

has been obtained in

RS using the meter. In any

(o) (8) case, the accuracy

achieved by the second
method is hardly neces-
sary from the beginner's
point of view.
How to Use the Madti-
meter Milliamp. Ranges
Refer to Fig. 23 for a
normal pentode circuit.
The voltage test points
of such a circuit have
already been discussed.

Fig. 23.—Circuit and check
points for a pentode valve
(omiitting - capacitors).

AAAAAAA
VVVYVVVV

using volts ranges). - All
current now taken by the anode passes through the
meter. Set the range to 1 amp. and then
swittch on S1. 1If the meter only moves a
little try the next range and so on until
you- obtain a reasonable “deflection .of the

)

HT Line Meins winding not shown

L.£ Choke

-
<
-
-
-

O
-
-
-
-
-
-
-
-
-
-
-

]
1l
1l
.‘

.q“.

i

Fig. 25.—Normal A.C. power pack with valve

rectifier. :
needle. The anode current is then read. Out-
put valves usually draw between 25 and 60mA,
L.F. amplifiers about 10mA, detectors very little,
If you wish to know the screen current, it may
be checked similarly by unsoldering Rs. Some-
times the introduction of a meter will cause
oscillations, etc., and it is best to check the
cathode current. This is the sum of the anode
and screen currents and can be tested by

(Continued on page 648)
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Becoming
an
Amateur

No. 4 —LEARNING MORSE
By J. D. Pearson, G3KOC

HE Morse code is a subject which
many people feel they could
never master, without ecver

having really made an attempt. The
reader will find. no doubt. in pursuit
of the subject. that there are differing
opinions as to the best way to tackle
the problem. The mode often used
in the services is to shut a number
of students in a room. day after day.
with an instructor and a code oscillator
until they emerge either as proficient
cperators or nervous wrecks. One
could find fault with any system because
so much depends on the individual.
I{ one approaches the problem as an
irksome task. a necessary evil towards
obtaining an Amateur Licence. then a Slgbcon-
scious hindrance is planted at the outset in the
mind of the student. The mental attitude should
be such that one is possessed of a keen desire to
acquire the ability to read all those mysterious
dots and dashes one hears on the short wave-
bands.

Procedure

The first essential. of course. is to memorise
the various zroupings of symbols which make the
letters of the Morse alphabet. 1t will be seen
from the table that instead of being represented
by a series of dots and dashes the letters of
the alphabet are matched by the equivalent
morse sounds. The -letters “ di ™ represent a dot
and the letters " dah ™ a dash. The two words
hyphenated thus: *di-dah™ equal the letter
“a”; the group ' di-dah-dah-di = the letter “p ™
and so on.

The reason for giving the Morse alphabet in
this somewhat unusual manner is as follows : if the
student learns the Morse alphabet from a printed
list of dots and dashes. when hearing morse he
automatically sees in his “ mind’s eye ” a sequence
of dots and dashes; he then has to convert these
mentally into the letters they represent. Now
supposing he had learned the Morse alphabet as
being represented by a series of sounds. as given
here phonetically; when hearing the sound
“di-dah-di,” for instance, he immediately
recognises the letter ““r"—the additional mental
step of converting “dot-dash-dot™ into its
corresponding letter is avoided.

The anomaly arises. of course, because one is
learning by sight a language which will be used
solely by ear. The ideal method obviously is to
learn the Mors2 alphabet by ear,” without ever
consulting any printed matter. The method out-
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The den of Mr. J. Mitchell of Warminster.

lined here is given for the benefit of those who,
as was the case with the writer, are compelled to
resort to self-tuition.

Progress

The beginner should aim to learn at least four
letters of the Morse alphabet each day. The
letters should be taken consecutively and not by
learning ‘“all the dot only letters” or ‘““all the
opposites "' as the writer has seen recommended:
this merely leads to eventual confusion.

At the end of a fortnight the beginner should
be able to think of any given letter and be able
to say to himself its equivalent sound in morse.
Practice  whenever possible by translating
passages from newspapers, cartons and hoardings
into morse. Do this audibly at first (and when
alone, of course, or one’s friends and relatives
are apt to give one curious glances). Weakness
on any particular letter will be revealed when
translating.

When the reader can ask a second person to
say at random various letters of the alphabet in
fairly rapid succession, and himself immediately
think of the equivalent morse sound, he can
consider that he knows the Morse-aiphabet. This
means he can read morse at about four words
per minute.

Practice

The next step is to listen to good morse as
frequently 4s possible. Most of the C.W. the
beginner will hear on the short wavebands is
much faster than his present 4 w.p.m. Regret-
tably also, not all of it is good morse. This
applies to amateur, as well as other stations.

There are several ways in which the beginner
may tackle the bridging of the gap between 4
and 12 w.p.m. If there is a radio club in his
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Cistrict he wi'! £rd no doubt that * slow ” morse
classes are already in progress, or that they can
be arranged on request. For the enthusiast who
cannot contact a club there are the R.S.G.B. Slow
Morse Transmissions which are undertaken by
licensed amateurs situated in various parts of the
country. - A decent communpications receiver is
almost always capable of pulling in one or other
of these transmissions given reasonable conditions.
The dates, times, call-signs and frequencies of
these transmissions appear in the monthly journal
of the R.S.G.B.

Another Method

For the unfortunate who cannot avail himself
of any of the above methods there is but one
tutor left—his receiver. Betwecn the frequencies
of 3-13Mc/s, there are innumerable C.W. trans-
missions of varying speeds. Some of these
are commercial point-to-point  stations who
“jdle” on their working frequency between
traffic-handling sessions in order to keep the
channel open. The “idling” consists often of
long strings of V’s interspaced with the letters
“ de” (meaning from), followed by a composite
alphabetical /numerical call sign and possibly
various * Q-code " groups. The morse is fast (by
beginners’ standards) but of excellent quality.
Despite the speed, the beginner will, with
perseverance and owing to the repetitive nature of
the transmissions, eventually be able to copy
them without error.

As with most things, constant practice is
essential to proficiency. Half an hour each day

PRACTICAL WIRELESS
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TABLE 1 : INTERNATIONAL MORSE
CODE

A—di-dah. N—dah-di.
B-—dah-di-di-di. O—dah-dah-dah.
C---dah-di-dah-di P—di-dah-dah-di.
D—dah-di-di. Q—dah-dah-di-dah.
E—di. R—di-dah-di.
F—di-di-dah-di. S—di-di-di.
G—dah-dah-di. T—dah.
H-—di-di-di-di. U—di-di-dah.
I—di-di. V—di-di-di-dah.
J—di-dah-dah-dah. © W-—di-dah-dah.
K-—dah-di-dah. X-—dah-di-di-dah:
L—-di-dah-di-di. Y-—dah-di-dah-dah.
M-—dah-dah. Z—dah-dah-di-di.

NUMERALS

1—di-dah-dah-dah-dah. 6—dah-di-di-di-di.
2—di-di-dah-dah-dah:  7—dah-dah-di-di-di.
3-di-di-di-dah-dah. 8—dah-dah-dah-di-di. |
4—di-di-di-di-dah. 9—dah-dah-dah-dah-di
5—di-di-di-di-di. 0—dah-dah-dah-dah-dah.

is much more beneficial than, say, three hours
each week-end.

It will be noted that so far ne mention hag
been made of a morse-key or “tapper,” as this
instrument is often mis-called. This is deliberate
and the beginner is advised to learn to read. morse
before any attempt is made at “sending|
practice. When he knows what good. correctly
spaced morse sounds like he is in a much better
position 1o develop from the outset a perfectly
spaced, rhythmic manner of sending.

A BEGINNERS’ TEST-METER
(Continued from page 646)

unsoldering Rk at the earthy end and connect-
ing meter negative to carth and meter positive
to Rk in the same way as stated for the anode
check.

Another method is to put the meter in. the

H.T. line by breaking the wire at the point 21,

positive of meter going to the right and negative
to the left (Ra and Rs, etc.). The meter reading
is then the total of screen and anode currents.
If the valve is now removed, under normal con-
ditions the meter should show no reading. If
it does, providing there is no blceder network,
etc., between H.T. and earth, a condenser is
probably at fault. Note that all condensers
have been omitied in the simple diagram given.

Checking a Simple A.C.ID.C. H.T. Supply

Refer to Fig. 24. The voltage test points have
already been discussed. If the mecter is inserted
at point (25). by cutting or unsoldering the wire,
the total consumption of the valves in the set
will be given. If the meter is then placed in
the circuit at (22) the 1eading may be greater.
This is the leakage current through the con-
densers Cs and Cr—it should not be greater
than about SmA. The meter may be inserted in
the condenser leads at (23) or (24) when the leak-
age current of each condenser may be read. It
will normally be about {mA for each but could
be, say, 24mA. The total current taken by the

valves may also be checked by inserting the
meter at one end of Rs (which could be a choke).

Checking a Full Wave Rectifier H.T. Supply

Refer to Fig. 25. The total consumption of
the valves may be found by inserting the meter
in the H.T. line, broken at point (30). If one
or more valves are removed the current taken
by individual valves may be checked (in most
cases this can do no harm). This should be
done rapidly and the valves put back as soon as
possible. The total consumption may also be
taken by insertion in the circuit at points (27)
and (26). Of these perhaps (26) is the better to
take. The reading may be a little higher due
to the leakage current of the condensers Cs and
Cr which may be tested by insertion at points
(29) and (28) in a similar way.

A Warning Note

Never be tempted to connect the meter with
St on; never guess the range beforchand. always
start with one amp. or 1,000 volts and work
down; alwavs check that everything is correct
before switching on St. If you follow this advice,
your meter will give you years of good service.

REFRESHER COURSE IN MATHEMATICS

8/6, by post 9/9. 5th Edition. By F. ). CAMM
From : GEORGE NEWNES, LTD.

Tower House, Southampton Street, Strand, W.C.2
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BRAND NEW AM/FM (V H. F) RADIOGRAM CHASSIS AT £13.6.8. (P.&P.10/-)

Why buy a F.M. Tuner at the same price?
Tapped input 220-225 v. and 226-250 v.
Chassis size 15” x 61* x 5i* high. New manufacture.
Dial 14}- x 4* in gold, red and deep brown.

Pick-up. Extension Speaker Ae., E., and Dipole sockets. Five ¢
push buttons—OFF, L.W., M.W.. F.

With all valves & O.P. Transrormer.

Covers 1,000-1,900 M.
Valves EZ80 rect.. ECHBI EF89, EABCBO EL84, ECCS5. Speaker & Cabinet
to fit, polished, with back. 67/6.

10" x 6* ELLIPTICAL SPEAKER,
TERMS :—(Chassis) £4,16.8 down + 10/- carr. and 6 Monthly Payments
o§ %%ll-. or with Cabinet & Speaker £5.9.2 down and 7 Monthly Payments
o

A.C. ONLY.

' plano "’
M. and Gram. Alighed and tested.

200-500 M. ; 83-99 Mc/s.

20/-. Tone Control fitted.

“ READY TO U
CONVERTER

L.T.A. high gain converter. ALL CHAN-
NELS—ALIL A RF‘AS—ALL SETS. Direct
switching (L.T.A. to B.C.) : internal
power pack ; valves PCF%O and PCC84 ;
moulded cabinet 84" x 4" x 6. No altera-
tion to your set ; fitted in 10 mins. 12
months’ guarantee.
5.0 3& .

TI.T.A.

TE RADIO FOR ONLY
£€12.12.0 carr. pd.

Size 19" x 13" x 74" or Chassis and
dial for £9 (carr. pd.). Chassls
| Size 15" x 61" x 51" : 1,000-2,000

200-550 and 16 54 M. Mains (Z00- 250 V.
A.C.yand O.P. Trans. (3 ohm) : Gram.,

AUTOMATIC RECORD
CHANGERS COLLARO
CONQUEST with manual play
also. Turnover crystal pick-up,
4-speed. A.C. mains 200-250 v.,
see illus,

£7.10.0 , &-,,

4-SPLEID AUTO-
UAS only £6,12.6

GRAMOPHONE
AMPLIFIER with 5 in.
L SPEAKER. On Fabric-
covered Baffle 12§ x 5°,
Mains and Output Trans-
formers, Metal Rectifier.

Aer., E.. Ext. L.S. Sockets; New ECL82 Valve. Tone and
Mullard Va]\'es ECH42, EF4l, EBC4L, | Volume Controls. On/Of sw!tch Plenty of Volume. Fully
EL4l. E740 and Magic Eyve EMSL. | Guaranteed. Two Knobs supplied. Ready to play. Useful for
Dmr}j 15 lx 3; Fully aligned. Fan-| Stereo.
stic value tor money.
6i- or 6" » 4” speaker fitted to cabinet. ! . ON LY 57 l' pOSt 2 l-
BATTERY ELIMINATOR. Converts your Battery $et to| BEREC * PIONEER * RADIO IN MAKER’S CARTON.

Mams. For 4 Low Consumption Valves (DK range). 90 v. 15
ma. and 1.4 v. 125 ma.. 42 8 (2 6 post). 200-250 v. A.C. Size 51" X
317 x 2%, Also for 259 ma. 1.4 v. and 90 v. 15 ma. at same price.
Specily which.

BATFERY CHARGER KITS with mains leads and clips.
6v.and 12v. in one case. (P. & P.3-). 1amp. 21/-; 3 amp. 30/-
(or assembled, 5 - each extra).

Valves DK96. DF9%., DAF96, DLY. Berec Ever-Ready Battery
B103, 18/8 extra. Two Short Wave-
hands 2.5 to 7 Mc/s and 6.5 to 17 Mc/s.
Cabinet. 12* x 74" x 6. ONLY £4.15.0
(2/6 p. & p.). In kit form with in-
structions and fully wired coil pack.
Two Short Wavebands £4. One M.W.
and S.W. £4,5.0. Plus 2/6 p. & p-
Separate items supplied.

¢ EA®

ALRIALS T
loft mtg.. 20 -

Aerials single dipole room mtg., 17/6 ; ditto
“H" with chimney lashings. 85/-. Co-axial

" low loss cable 8d. yard or 20 yds. 12'6, all these items carriage

paid.

50 SILV
50 RESISTORS, 5/-.

SRED MICA AND CERAMIC COND
ALL DIFI

RN, 10 -,
" VALUES.

LVE . AVMIPLIFIER  (INCL.
Capable of giving 6 watts.
R” x 5" Speaker wired-in. Mains and
ontput transformers. Valves ECCSL,
EL21 and Rect. 3 Controls, volume,
_bass and treble. On'Off switch. Fully

guaranteed Chassis size 61" x 3" x 24".

Large selection of complete Radiograms, ready built in cabinets, with 4-speed Autochanger.
Price from £25 lor A.M. only. or £36 for A M. F.M.

size required.

YOU CAN ILAVE the sprayed case (grey and blue). back, chassis,
(without components or coil pack), bracketry, dtal cover for
dial, and speaker baffle for only 15/- carr. pd. Illust. as above.

TAKF A CHANCE, We have surplus to present manufacturing
requirements tens of thousands of resistors. silvered mica,
tuhulars. volume controls, electrolytics, valve holders. etc.
SEND US 20/ for a bargain parcel of new goods. Our good name
is vour guarantee. Money back if not satisfied. State preference
of types of goods.

SIX TRANSISTOR s \
SUPERHETYT KU
£8.19.6
Med. and L.W.; Printed ————ma
Circuit ; Instruction Book. e
Internal aerial. All items —_———
supplied separately. Write S

for px‘icse list. Battery, 9 v.,
for

« 26,

Send 6d. (stamps will do) for our illustrated catalogue of the
above items and others. All New Coods. Delivery by return.
Terms :—One-third down and balance plus /6 in four equal
motnth\ly payments. Postage with down payment. (C.0.D. 2/-
extra.

SEE SPECIAL TERMS FOR A.M.'F.M. CHASSIS.

Write for details, giving approximate

GLADSTONE R A DJXQ—58A, HIGH STREET, CAMBERLEY, SURREY. Tel. 22791
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A new, economically priced chassis
of traditional Armstrong quality
price 22 gns

Full VHF band (87-108 mc/s) and medium waveband.
@® 5 watts output. @ Frequency Response 30-22,000
c.ps, + 2 dB. @ Negative Feedback 15 dB. @ Har-
monic Distortion 0.5%. @ Hum Level 60 dB down.
@ Separate wide range bass and treble controls. @ Output
for tape recording. @ Tape playback input for use with
tape recorder or tape deck with tape pre-amplifier. @ Two
compensated pick-up inputs (switched, to allow two
separate pick-ups to be connected). @ Continental
reception of good programme value. @ Absolute freedom
from drift on VHF. @ Satinised brass dial surround
and veneered facia board available. @ Dimensions 12in.
x 8in. x 7in. high.

I_Posr this coupon or write for descriptive literature and details nf

l Home Trial facilities, Hire Purchase Terms and Guarantee or l
call at our Holloway Showroom for full wihurried demonstration
and professional advice on your installation. Open 9-6 weekdays

I and 9-5 Saturdays.
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VHF /MW
RADIOGRAM' _,
CHASSIS

o~

gﬁ/

Other models‘i_h our range of radiogram chassis

4 STEREO-TWELVE 36 GNs*
STEREO 44 27 GNS
jUBILEE 28 GNs

The name ARMSTRONG is, the’ registered trade mark of
ARMSTRONG WIRELESS&TELEVISION CO. LTD.
WARLTERS RD., LONDON N.7. TEL. NOR"‘I 3213

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

VALVE NEW, TESTED AND

GUARANTEED
b1 7/86 | #BR7 10/ | 12Q7GT 7/6 | EBSl 5/6 | XNI7 718
103 8/- | 6BW6  7/86 | 16A5 9/- | EBC4L 10/~ | NI8 8/
1K1 8/- | 6BW7 7/~ | 25A6G 10/6 | ERFSo 8/8 | NI9 7/8
1¥3 718 | 6Cto 9/~ | 2BLEGT 9/- | ECCst 7/6 | PCCcss  9/-
iFD! 8/ | 4D2 5/6 2574(} 9/- E(‘CB). 7/6 | PCF80 8/-
IFDS  7/6 | sF12 4/ 8/- | ECCB3 7/6 | PCFS2 10/6
114 8/9 | 6J7GT 8/8 :le 8/~ | ECcst 8/8 | PCL82 10/6
1P1 8/- | 6K7G 58 | 35L6GT 9/- | ECFS80 10/ | PL38 22/6
P10 7/6 | 6K8G  7/6 | 35W4  8/6 | ECPs2 10/6 | PLS1 12/-
IPIL 7/6 | 6L6G 10/8 | 35Z4GT 8/- | ECH42 9/- | PL82  8/-
IR5 7/6 | 6Q7¢ 7/ | 53KU 11/6 | EcHs1 10/- | PY8L 8/8
185 7/6 | 48L7GT 7/6 | 5763 10/8 | ECL8) 10/6 [ PY$2 7/8
1T4 7/6 | 68N7GT 5/- Us2 18
s 6/~ | svéa 7/6 U6 8
345 10/6 | 8X4 H U8 7/~
3Q4 8/- | 6X3GT 6/ UBC41 8/8
M4 718 3 48 UCH42 8/6
av4 716 | 12AHS 10/8 UFdL /6
BU4G  7/6 | 12AT6 88 UL4l 8/
5VIGT 7/8 | 12AT7 7,8 uv4ir 78
5Z4G 9/8 | 124U7 7.8 W76 89
6AK6 6/8 | 12AX7 76 wisz  8/8
6AL5 5/8 | 12BH7 14'6 X17 78
GAMG 48 | 1207GT 10/~ X2 9/
AT 7/6 | 12K7GT 6'9 / X150 8-
6BAG  7/- | 12KS8GT DLYS hT.nC 9/6 | %77 4/8
6BE6  7/- 18/ EABCS) 8/6 | KTee 116 | zZD17  7/8

VOLUME CONTROLS MIDGET S1ZE LONG SPINDLES D.P. switch,
3/9; S.P.. 3/3; Less switch, 2/8. Values 10K to 2M. Pre set 2/6.

MATCHED PAIRS
ELR4 21/-, 6V6G 17/-, KT86 27/6. 6BWG 18/~ per pair. Push Pull O.P.
Rpeskers 30 24/6.

Transformers for above 3-13Q 14/6. 12° P.M.
SETS OF VALVES

DR91, DFY, DAF91, NDLG2 or DL8....

DK96, DF96, DAF92, DLYS

1C3, IFL, 1FD1, 1PL...

1RS, 1T4, 183, 384, or 3V4

GK®, 6K7. 6Q7, 6V6, 574G

Over £1 post iree. C.0.D.

Postage and packing 6d.

24

ADCOLR

(Regd. Trade Mark)
SOLDERING EQUIPMENT

THE INSTRUMENTS CREATED
FOR THE DISCRIMINATING
USER.

British & Foreign Pats., Regd.’
Designs, etc.
ILLUSTRATED

Protective Shield
(Cat. No. 68)
Instrument }” Bit
(Cat. No. 70)
The ideal combina-
tion for transistor
and other intricate
work.

Apply direct for catalogue :—

ADCOLA PRODUCTS LID.,
GAUDEN RD.,
CLAPHAM HIGH ST,

LONDON, S.W.4. -

Telephones
MACaulay 4272 and 310}

—>
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BASE CONNECTIONS AND USES

‘NLIKE valves, which usually may be used
i#] for several different purposes with success,
Tt - transistors usually need to be selected
carefully for the purpose’in mind. In this article
we are concerned with transistors likely to be of
use to the amateur constructor and not with the
special types intended for computers and switch-
ing devices and similar equipment.

Procedure
In using transistors it is important to follow
carcfully the manufacturers” data; transistor

circuitry tends to be rather more crmcal than
that for valves and, to obtain the best possible
results, transistors must be used only for their
designed purpose. in some instances, circuits
may employ certain transistors for a different

Abbrevigtion for charts
PF/F’ suitable for RF or /F stag.s
IF/LF suitable for |F/LF stages
Aodio LF suitable for Audio or Oriver stages

Abbreviation C.Collector B..Base E.. Emitter

Pye, Goltop Base B...Mullard /
Sii' 4., Nem’narket E . #= _““\
T Blue™ F--ug

/l.o | (:D-—c
) RN
e 8 ¢ Vellow

D.. Pye, Goltop

Jase C Mu//ard Base. Newmarket

/_\o——Not used

\/”\”"”“ N

8
Base £. .Brimar BaNC.
Y Lo D¢
o0 O=—Red
Black \ \_/ white 8
spot
B.Green
8ase G....GEC,
Base H.....Ed/swan
F’
___Whltp
) spot
KT / c\\
White spot
’9% C...Collect Base K
o "'/:a;c‘;,r = c
white o of
/(p ‘\Wv'w'g‘_:
F’ \/0\3 B/<°_, R
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By J. Brown

purpose than that given in the manbfacturers’
information. However, it is usually found that
to secure adequate operation, the transistors have
to be specially selected for certain properties
from a large batch—hardly a procedure open to
the amateur.

There are few real equivalents among the
ranges of different manufacturers as yet and in
following a particular design it is generally wise
to employ the specified transistors. It is always
wise to check on the ratings of the transistors
when designing one’s own circuit.

““ Surplus’’ Types

There are available now so-called “surplus™
transistors. These are in general transistors which
in some way did not conform with the manu-
facturer’s specification when they were tested.
Used with care they will give excellent service
and are, of course, of especial interest to the
amateur as they are available at very low prices.

The charts in this article include details of most
of the transistors commonly encountered and
information is also included on surplus transistors
in view of the interest in them. As stated
previously, it is best to -use “new” transistors
(as opposed to “surplus” transistors) by the
various makers for the intended purpose, but
surplus types can often be used for different pur-
poses; for example, audio -types may sometimes
be used in LF. stages,

The charts also include data of the base
wiring of the various types of transistor as many
amateurs are not always certain of the connec-
tions.

¢

Emitter

@)/Bne

Base connections for

Pye, Goltop and

Newmarket types
W5/2°’P Now known as

I/J 20/P  Intermediate
3 ./\Co//ector / 20/ Power types
White spot
White
spot Base data .for Brimer
types TS/, TS2, 1S3, 54
[o] Q. 7587, TS8, TS9 TS'/J 2237
/ Collector and TSI,
Emitter Base

Base data for B.TH,
types GT/ GT2 GT3

N

Emitter Base Collector

Details of base connections for various makes of transistor.
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CHART OF ESSENTIAL TRANSISTOR DATA
Manu- Type Base Max. Applica- Manu- Type Base Max. Applica-
facturer Freq. tion facturer Freq. tion
Ediswan XB104 H Gen. Pur. | Audio G.E.C. GET871 F 5 Mc/s R.F.
XA102 H 8 Mc/s R.F. GET872 F 10 Mc/s R.F. C
XA101 H Gen. Pur. | I.F. GET873 F 5 Mc/s R.F ,LF.
XB103 H Audio L.F. amp. GET874 F 10 Mc/s R.F.
XC101 H Power Audio <
Pye VIO/I5A A 1,000 Ke¢/s + L.F./L.F.
Mullard 0C44 C 12 Mc/s R.F. V10/30A A 1,200 K¢/s | L.F./LF.
0C45 C 6 Mc/s R.F./L.F. VI10/50B A 2,000 Kc/s | L.F./LF.
0C71 C Gen. Pur. | L.F./Jaudio V6/R2 A 4 Mc/s R.F./1.F.
0C72 C Power Audio V6/R4 A 8 Mc/s R.F.
. 0C16 B Power Audio V6/R8 A 10 Mc/s R.F.
V15/10P D Power Audio
Brimar Tit E 500 Kc/s Audio/ VI15/20P D | Power Audio
o L.F. VI15/30P D Power Audio
Ti2 E 600 Kc/s Audio/ V30/10P D Power Audio
L.F. V30/20P D Power Audio
TJ3 E 800 Kc/s Au[f“}?/ V30/30P D Power Audio,
TSI E 500 Kc/s Audi}t__)/ Goltop VI10/15A A Power Audio/
0 L.F. LF.
TS2 E 600 Kcfs Aulfii}t:),/ V10/15 A Power Audio/
.F. L.F.
TS3 E 800 Kc/s Audio/ VI5/10P A Power Audio
L.F. V6/R2 A 3 Mc/s R.F./I.LF
* 1 TK20A J 3-8 Mc/s R.F. V15/10P A Power - Audio
TK25A -| J 8 Mc/s R.F. VI15/20P A Power Audio
- TK21A J 200 Kc's L.F. V15/30P A Power Audio
TK24A J 200 Kc/s L.F. V30/10P D Power Audio
TK23A — 200 Kc/s L.F. V30/20P D Power Audio
e TK26A J 200 Kcfs L.F. V30/30P D Power Audio +
TK27A J 200 Kc/s L.F. V60/201P |- D Power Audio
TK40A — 1.5 Mc/s R.F./L.F. V30/201P D Power Audio
TS7 K 1 Mc/s ILF./R.F. V15/201P D Power Audio
TS8 K 1 Mc/s I.F./R.F. :
TS9 K 600 Kc/s Audio Newmarket| V6/R2 A 4 Mc/s R.F./ILF.
TS13 K 500 Kc/s Audio V6/R4 A 4-8 Mc/s R.F./LLF.
TS14 K 500 Kc/s Audio V6/R8 A 8 Mc/s R.F./L.F.
TS17 K 600 Kc/s Audio V6/RI1 A 3 Mcfs . LF.
VIO/ISA | A -~ 1,000 Kc/s | L.F.{audio
B.T.H. GT! 800 Kc/s Audio/ VI0/30A A 1,200 Kc/s | I.F./audio
L.F. V10/50B A Low Power| Audio
GT2 800 Kc/'s Audio/ V30/20P D Power Audio
L.F./ V30/30P D Power Audio
See I.F. VI15/30P D Low Power| Audio
GT3 text 1 Mc/s R.F./L.F. V15/20P D Low power| Audio
GTII 4 Mc/s R.F./L.LF.
GTI2 6 Mc/s R.F./L.F. Ediswan XA104 H 6 Mc/s R.F./I.F.
GTi3 10 Mcs R.F. XA103 H 4 Mc/s R.F./LLF.
i = XB102 H Audio L.F. amp.
Hivac XFT2 See 500 Kc/s I.F./audio .
text G.E.C. GET3/D Audio L.F. amp.
G.E.C. GET!14 F 500 Kc¢/s I1.F./audio | Surplus
GET106 F 1 Mc/s Audio Yell./;Red | Paint spot A 8 Mc/s Mixer/
GETI103 F Gen. Pur. | Audio R.F.
GETI104 F - lndu§tr1al Yell./Green| Paint spot A Power Audio
GETI115 G Low Power| Audio y 600 Kc/s
GETI16 G Low Power| Audio Red Spot | Paint spot | A 800 Kc/s L.F./audio
GETI105 G Low Power| Audio White Spot| Paint spot A 5 Mc/s R.F./L.F.
GETI110 G = Industrial
. GETI120 G — Industrial
Colour-coding sake of completeness. The transistors mentioned

The leads of some manufacturers’ transistors
are colour coded; for example in BTH
transistors the collector is coloured white and
the next connection reading clockwise is for the
basec and the remaining onc is for- the emitter.
In the Hivac XFT2 the basc is the central lead
and the collector is colour coded red.

Although some of the transistors given in the
charts are obsolete, having been replaced by
more efficient types, they are included for the

in the charts are today employed in many kinds of
circuit and will be found in all types of electronic
equipment. .
Many firms other than those mentioned above
manufacture transistors; e.g., Semiconductors
Ltd., Texas Instruments Ltd., etc. Generally these
firms produce semiconductor devices for use in
specialised electronic equipment and their pro-
ducts will rarely be encountered by the amateur.
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T is now many years since I made my first
receiver; a simple crystal receiver it was
and well do I remember the hours of hard

work and perserverance that went into its con-

struction.
different breed; we enjoyed our hobby and took
a great pride in building as much as possible
of our receivers. Initially, of course, this
policy stemmed from necessity rather than from
personal preference; we were unable to buy parts,
we had to make them if we wanted to build a
set. How many of you remember winding coils
on wooden mangle rollers ? I do for one. There
was the question of obtaining raw materials;
where to find wire for coil winding; what to use
for a detector—we used all manner of substances,
ranging from coal, through carborundum to
galena—; what to use for a baseboard, and
so on.. Yes, those were the days ! Then, there
was always what might be termed a spirit of
adventure among the radio enthusiasts; a
sort of bonhomie which is entirely lacking today.
The hobby has now become a trade and every-
thing is bought. If you have recently built a
set. pause and reflect how much of the construc-
tion was your own unaided work. Precious
little I am certain. You may argue that you have
no time to spare and have to buy rcady made
items. Nonsense: in my day. we had cven less
timie: we did a hard day's work and came home
ready to spend an evening. or rather enjoy an
evening, experimenting with our latest project.
Where is this spirit today ?

The main reason for lack of enthusiasm is the
lack of new inventions or discoveries in the world
of amateur radio today. When radio first began.
hardly a day went by without details being given
or talked about concerning some new station,
some new combination of crystals. etc. Nowa-
days. everything is over; there is nothing left
to discover. Any amateur with the money and
inctination can talk to Australia if he so desires.
In that preceding sentence lies the answer: money.
Today, any item of radio gear or any component
can be bought and as is often said, more cheaply
than making the item and, of course, much more
quickly. In the old days, one had to be a
amillionaire to buy radio parts and it was impos-
sible to see many items, let alone purchase them.
I mentioned another aspect of the modern trend
above: the fact that not only can components be
bought more cheaply than made, but also they
can bce bought quic?(/ly. This is often given as

PRACTICAL WIRELESS

In those days, radio amateurs were a’

an excuse for buying costly parts. Why is there
this insistence on speed ? Is the modern way
of life so different to that of thirty years ago that
the virtues of patience and perserverance have
disappeared ? Surely not. This is the basic
difficulty. Every new idea must be completed
quickly. What does it matter if the building of
a receiver takes six months if afterwards you can
say that you built three-quarters of it ? How
few people now take a pride in their construc-
tton work. “ It may look awful,” they say ‘ but
it works ”. This sentiment is typical of many in
these times and is spreading like a blight through -
the world of amateur radio.

It has, in faet, been in evidence for some time
in many radio shops selling components. How
many of you can say that your local dealer knows
you and is prepared to help you out of your
difficulties ?  Very few dealers of my acquaint-
ance would be prepared to help their customers
in this way. Why not? They never tell me.
Perhaps it is the fault of the customer and not of
the dealer. However, from the outside, all that
is in evidence is a great lack of goodwill and
understanding between most dealers and con-
structors. What a great pity it is! So many of
the dealers are old hands and should be willing
to help their customers to share their knowledge.
It is this fact that makes me suspect that faults
lie on both sides.

However, all is not lost. I have found when
talking to young enthusiasts—many of them still
attending school—that their attitude is different.
They take a pride in their sets; they build many
of the parts—they have to on lIs. to 10s. per week
pocket money. They enjoy the hobby for the
hobby's sake; it is not so much a means to
an end as an end in itself. It is curious, too,
that dealers are often particularly willing to help
these young people. Why is this? Could it
be that they are learning their hobby in the same
atmosphere of discovery that the dealer en-
countered in his youth ? ~ Perhaps this establishes
a common bond; at any rate there is a startling
affinity.

Radio Dens

I AM still receiving a steady stream of photo-
graphs and negatives in response to my appeal
some time ago for pictures of readers’ radio dens.
On page 686 of this issue the den of Mr. T.
Ful]er, of Beaminster, is illustrated. Mr. Fuller
is 16 years old and his enthusiasm can be judged
by his equipment.
_ The den of Mr. J. Mitchell, of Warminster, is
itlustrated on page 647. Shown in the picture are
on the left a modified R208 and on the right a
PCR3. Above, the R208 are the two receiver
power packs and a spare unit. Above the power
packs on the left is a home-made top band TX
and on the right an R.F. converter used as a front
end with the PCR3.
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SIMPLE MODIFICATIONS FOR BETTER

HEN an ordinary superhet receiver is

NX/ primarily used for long distance or short
wave reception, a number of useful
additions can be made to increase selectivity and
sensitivitv, simply tuning, etc. Some features of
this kind will be present in a communications
receiver, but not in the more straightforward

Waveband

it
. Switch
LN

Freq-Changer
\

L[ [ =

Fig. 1.—Using a trimmer (C1) in parallel with the
aerial tuning section of the gang condenser.

conventional all-wave set. The improvements
will, of course, be equally effective on long and
medium waves, giving improved reception, or a
more accurate indication of correct tuning.

AYC.

Aerial Trimming

"In many average receivers alignment between
aerial and oscillator tuning is not exact through-
out each waveband. This can be so even when
trimming and core adjustment are correct, and
arises from slight variations in gang condenser
capacity, etc. The loss of efficiency is unim-
portant with strong signals, but can be material
with weak signals.

Loss of sensitivity from this cause can be
overcome by wiring a small panel-operated
trimmer across the aerial tuning section of the
gang condenser, as shown at CI in Fig. 1. The
pre-set trimmers fitted to the coils should be
unscrewed, or removed, so that the panel trimmer
is normally at about half capacity. Slight final
adjustments can then be made with this control,
as necessary, when listening to very weak stations.
A maximum capacity of 20pF or 50pF will
normally be suitable, and a small SW. type air-
spaced variable condenser will be convenient.

At the same time it may be worth while reduc-
ing damping on the aerial coils, by including a
small pre-set or fixed condenser, C2.- With a

. crowded on the S.W. bands.

RESULTS By J. Johnston
sensitive receiver, this can be quite low in value;
say 25pF, or even less. The increased selec-
tivity in the aerial circuit will then help to reduce
second channel interference, which can be
troublesome on the short wave bands. )
Optimum adjustments of the panel trimmer
will not be necessary with powerful stations, and
it can thus be left untouched during normal
reception.

Bandspread Tuning

With the usual SO00pF or similar gang con-
denser, tuning becomes very critical and
This can be over-
come by adding a bandspread tuning condenser
in paraliel with the main gang condenser, as shown
in Fig. 2. Any particular SW. band can then
be explored readily, and stations can be recorded
by dial reading if the main condenser is returned
to a particular setting. Two-way conversations
between amateurs can also be followed, because
the readings of each transmitter can be noted,
and returned to as needed:

For general use on 25, 31, 40m and higher
bands, a maximum capacity of about 25pF or
30pF will be satisfactory. If more attention is
given to lower bands, a maximum capacity of
15pF will be sufficient. Wiring to the condenser
should be reasonably short. It may be possible
to match up the control’ knob and dial with
existing controls, If a large dial knob can_be

7o Oscillator coils

2-gang 30pF I\Q:
1

S00pF 2-geng
condenser

-
s

7o
Freq-Changer
Grid

. pyem—
Epicyclic \
arive Disal
Fig. 2.—Using a bandspread tuning condenser in
parallel with the main gang condenser.

o
Scare

used, the epicyclic reduction drive is not essential.
With a 25pF condenser, the full 180 deg. rotation
will give a similar wavelength coverage to roughly
9 deg. rotation of the 500pF condenser.

Tuning Indicators : 1
A tuning indicator will show if alignment and
trimming are correct, besides showing the tuning
point for stations. A 1}in. to 2in. -or similar
moving coil meter will provide a very sensitive |
and exact indication of tuning, if wired to an
A.V.C. operated stage, such as the LF.:amplifier
as in Fig. 3. ’ | {

.
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The meter and shunt should be so chosen
that the meter can be set to show full-scale
deflection, with no signal tuned in. A ImA.
2mA or SmA meter can be shunted so that the
usual 6mA to 10mA anode current of the LF.
stage valve gives a full scale reading. The
0.054F by-pass condenser is necessary to preserve
stability.

The 100 ohm or similar variable resistor
should be set to a low value, and the receiver
tuned until no signal js heard. The resistor is
then adjusted until the meter reads full scale.
When a station is tuned in, the reading will fall.
The correct tuning position is that giving lowest
reading on the meter.

Improvements which increase sensitivity. such
as adjustment of aerial trimming, or L.F. trans-
formers, will also give a further reduction in
meter reading.  The receiver has thus been
adjusted for optimum results when no further fall
in reading can be obtained. with a given station.
External improvements, such as those to aerial
or earth, will also be shown by the meter read-
ing, and this can be very useful indeed.

PRACTICAL WIRELESS
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will be satisfactory, and its heater rating can be
chosen to suit the receiver supply. The circuit
shown in Fig. 5 is an easy one to adjust. and
requires practically no modification to the main

I/mA or 5SmA Meter
[}

HT+

OS5 uF
7. Chassis
Fig. 3.—A simple tuning indicator.

part of the receiver. Values are suitable for a
6K7, or any average R.F. pentode.

The B.F.O. coil should be tunable to a fre-
quency near that used by the

LET

2—SpF

—C)
/a?o. Switch

T

_HT+ receiver LF. stages. If the receiver
employs 465kc/s, as is usual, the
B.F.O. can be tuned to 466kc/s, or
464kc/s, to produce an audible tone
of lke, or 1,000c/s. In practice,
variable tuning is useful in the
B.F.O. stage. The beat frequency
can then be varied at will, to avoid
monotony, and to give maximum
readability over interference. The
upper or lower beat frequency can
also  be selected, according to
whether an interfering' station

N

b | |
Qll‘s

occupies the upper or lower side-
band.

Coil
In Fig. §, Cl is a pre-set con-
denser, and it is adjusted until no

Fig. 5.—Circuit of a simple beat frequency oscillator.

With fading stations, the meter will tend to
rise and fall. owing to the A.V.C. action. With
very weak stations and delayed A.V.C., no indica-
tion may be obtained. This can be largely over-
come, if desired, by increasing LF. gain in the
manner described later.

magic eye may also be used for tuning

indication. and pin connections for a 6USG are -

shown in Fig. 4. This is convenient for guidance
in correct tuning. but is less suitable when an
exact note needs to be made, as with the meter.

Beat Frequency Oscillator

y With unmodulated continuous wave Morse,
1eception is impossible with an ordinary super-
het. because there is no local oscillation to beat
with the received signal and thus produce an
audible tone. With communications receivers, a
local beat frequency oscillator is used for this
purpos¢. Any small triode, or pentode valve,

beat note is produced, with the
#Hr—~ 25pF variable condenser at half
—>» capacity. The higher or lower

frequency can then be selected and
adjusted by means of the 25pF con-
denser control knob. The B.F.O. coil may consist
of one winding from a discarded 465kc/s IF.
transformer, with about two extra’ turns, close
wound, to provide a tapping, or any aerial,
oscillator. or home-wound coil tunable to 465kc/s
(approximately 645m) can be used.

The B.F.O. stage is best built in a screening
can, especially if the coil is not screened. The

7o
AVC
HT;O"f' e At 10 teater
- 0 Hea
ircuit
5-3v 34)

6USG

T Chassis
Fig. 4.— Wiring a 6US as a tuning indicator.
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25pF condenser can be operated by an extension
spindle, if necessary. The coupling capacity to
the D.D.T. stage must be small, as shown. An
insulated wire wound round the diode connection
will usually provide enough coupling, or a very
small pre-set can be incorporated, and adjusted

AAMAA

To LT, I HT
1 \ KQ
To
\an
Stage
—
—
WF
<
L p32 SpF ,
Wl (e § T O3 L
= 100
T LEZ KQ
Going
_ CHT—
14 ) :
AVC. Switch
— AV.C.

Fig. 6.—Adding an A.V.C. switch.

for best results. The value is in no way critical.

The B.F.O. stage must be rendered inoperative
for reception of speech and music, and a B.F.O..
control switch is thus included in the H.T. supply
to the valve. In battery sets, a filament switch
would be more suitable.

A.V.C. Circuit~ Modifications

When unmodulated C.W. morse is received, the
tuning meter or eye will endeavour to follow the
signal. This, and the erratic operation sometimes
caused. can be eliminated by fitting an A.V.C.
switch, as shown in Fig. 6. Component values
in the F.C. and LF. stages should be such that
the valves receive optimum bias when the A.V.C.
line is shorted to chassis. Such a switch is some-
times ganged with the B.F.O. switch, so that when
the B.F.O. is operating, the A.V.C. is inoperative.
If not, the A.V.C. switch should be closed when
the B.F.O. is switched on.

With the A.V.C. off, critical adjustment of an
aerial trimmer like that in Fig. 1 will be simplified
without a tuning meter because gain will be con-
stant. But there will, of course, be no compensa-
tion for fading, and overloading may arise with
powerful stations. The A.V.C. is thus normally
{eft in action, except when receiving morse.

In many receivers the F.C. and LF. stage valves
draw screen current from a series resistor wired
to H.T. positive. When the A.V.C. circuit
develops bias, the valve anode currents drop. This
usually causes a drop in S.G. current. The S.G.
series resistor then passes less current, so that
the S.G. voltage rises. To scme extent this off-
sets the A.V.C. action. When the best possible

WIRELESS December, 1959

degree of A.V.C. is required, the valves should
therefore have their screen grids operated from a
divider, as provided by RI and R2 in Fig. 6.
The overall value of these resistors should be
fairly low—say, not over 25k in all. This, how-
ever, will depend on the H.T. current available,
because of the consumption of the two resistors
in parallel with the H.T. supply. It is necessary
to take the values for R1 and R2 from the valve
maker’s data, or to ascertain the S.G. voltage. and
calculate the values from this, and screen grid
current. :

Very many receivers have only one LF. stage,
and it is usually easy to add an extra LF. stage
to these, thereby securing a very worthwhile
increase in sensitivity and selectivity. Fig. 6
shows a complete L.F. stage, which can be added
between existing F.C. and LF. stages.

Cathode Resistor

The LF. transformer must be for the correct
frequency (usually 465kc/s). Wiring should be
short and direct, or instability may arise. . As the
gain may easily be too high for normal listening,

.a variable cathode resistor, with panel .control
_knob, should be provided. With many ‘valves, a

25k -or 56k potentiometer will be satisfactory.
The usual fixed bias resistor R3 is also included,
so that normal bias is present when the LF. gain
control is set for maximum gain (e.g., minimum
resistance). With some receivers, decoupling of
the H.T. cireuit will not be necessary. With
others, this may be required in the feed to’ the
frequency changer. ' Lo

The additional transformer is adjusted for
maximum sensitivity, as indicated by the. tuning
meter. If instability arises, evidenced by an abrupt
fall in meter reading, with no signal -tuned in,
and with the I.LF. gain control approa~hing maxi-
mum, then the layout of this extra stage needs
improving. The Valve may be placed in a screen-
ing can, and anode and grid leads may be short-
ened and screened.

Selectivity
If the receiver is often used for musical pro-
grammes, the LF. transformers should be

staggered slightly. or the number of 1F. circuits
present will make tuning too sharp for good
reception.

When additional amplification is made avail-
able in this way. the delay voltage may be
removed from the A.V.C. circuit, if desired. Tt
will then begin to operate even with weak signals.
Most receivers employ a double-diode-triode. with
the triode cathode bias acting as A.V.C. delay
voltage. The delay voltage can then be removed
by shorting the cathode to chassis, the bias resis-
tor being eliminated. At the same time the triode
grid resistor is increased to 8 to 10M%, so that
triode bias is ohtained by grid rectification. The
effects arising frc— this modification will be par-
ticularly apparent when a tuning meter has been
fitted.
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C.R.T. ISOLATION TRANSFORMERS
TYPE A, OPTIONAL 25% and 50% BOOST.
2V, OR 4V. OR 6.8 V. OR 10.8 V. OR
13.3 V, 12/6. MAINS INPUT.

OUR LATEST SUPERIOR PRODUCT
TYPE: A2, HIGH QUALITY, LOW CAPAC-
ITY. 10/16 pF. OPTIONAL BOOST 25%, 50%,
75%, 16/6 EACH. MAINS INPUT.

TY ¥ B, MAINS INPUT. MULTI OUTPUT 2,
4, 8.3, 7.8, 10 AND 13 VOLTS. BOOST 25%
AND 50%. LOW CAPACITY. 21/-.

TRIMMERS, Ceramic. 30. a9, 70 pi., 94, ;
150 pi.. 1/3; 250 pf, 1/8; 500 pi., 750 pf., 1/9.
RESISTORS Prelened values.

iw w., 8d. i 1} w.. 8d,
HIGH STABILITY,

10 pf.,

1) ohms to 10 meg.,
12w, s
Q w., 1%, 2/- Preferred values.

1004 to 10 wmeg. Ditto, 5%. 1000 to 5 meg. O, 9d

5 watt WIRE-WOUND RESISTORS 13
10 wnLt} 25 ohms—10,000 ohins 18
15 watt 2~
13410 ohms—=50,000 ohms, & w,. 1/9; 10 w., 2/3.

GEVAERT GEVASONOR
L»>nz play plastio t: 700 ft. Tin. Reel, 35/-;

850ft. 5in. reel, 2 3in. reel, 716,
SUPERIOR 1, 2oa lastio Tape on 7° Plastic
Reels 24/~. n. reel, 15/-. Long play

1,200 8¢, sim reel 28/-,

SPARE REELS, ALL SIZES 3f-

“ Instant ” Bulk TaPe Eraser and Head De-
fluzer, 200/250 v. A.C., 27/6. Leaflet, 3.A.H.

0.P. TRANSFORMERS,

L.F. CHOKE:
85 mA., 10/6 ; 10 H. 150 mA.. 14/,

Heavy Duty 50 mA., 4/6.
Multiratio, push-pull, 7/6. Miniature, 334, etc,, 4/6.
§ 15/10 H. 60/53 mA.. §/-; 10 I

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD, 250-0-250, 80 mA., 6.3 v. 3.5 a.
tapped 4 v. 4a. Rectifier 6.3 v.1a.5

2a.or 4 v. 2a.ditto, 350-0-350 .., 22/6

MINIATURE. 200 v. 20 mA,, 6.3 v. 1 a 10/6
MIDGET. 220 v. 43 mA., 6,3 v. 2a. ... 15/8
SMALL, 2i0-0-250, 100 m-& 8.3v.3.5a 19/6
STANDABD 250-0- 250, 65 mA., 6.3 v. e
P |
HEATEB TEA)IS. 6 3v. 11 amp. 716
Ditto, tapped sec. 2, 4, 6.3 v., 1} amp.  8/8
Ditto, sec. 6.3 v.3unp. . 1o/8

_\LADDIN rommns and core, tin.. 8d.; fin.,
. FORMERS 5937/8 and Cans TV1/2. {in. aq.
. sq x 1}in.. 2/- ea., with eorea.

'md tin,
TYANA,— Midget ‘*Oldermg 1ron,

REMPLOY Instrument Iron, 230 v.
MAINS DROPPERS. 3in. x liin.

5 w., :
Adj.

10d.

x

30 v. 40 w., 16/8.

8lidera.

0.3 amp., 750 ohms, 4/3. 0.2 amp., 1,000 ohms, 4/3.

LINE CORD. .3 amp., 60 ohma per foot, .2

amp., 100

ohms per foot, 2-way, 8d. per foot, 3-way. 7d. per ft.

LOUDSPEAKER P.M. 3 OH Sin.
Rin. Plessey, 19/8. 6in. x 4in. Rola, 18/,
18/8. 8 x 5in,, 21/~. 10 x 6in., 27/6. Win

Rola, 17/8.
fi}in. Rola,
Rola, 30/«,

Hi-Fi Tweeter, 25/-. 12in. R.A., 30/«. 12in. 15 ohm

10 w. Plessey, 45/~.

STENTORIAN HF1012 10in. 3 to 150hm 10 w., 95/-.

12in. Baker 15
CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/-.

HIGH RESISTANCE PHONES 4 000 ohms, 18/6 p
MIKE TRANSPF. 50:1, 3/9 ea.; 1001,
SWITCH CLEANER. Fluid sqmrt rpout.
TWIN GANG TUNING CONDENSERS.

miniature 1in, x I{in. x 17in., 10/
with trimmers, 9/- : less trimmers, 8/« ;
SINGLE, 50 pF., 2/6 ; 80 pF.,
Solid dieleetric 100, 300, 500 pF.. 3/6.
SPEAKER FRET GOLD CLOTH.

365

n.
wile, 5/- ft. Samples. 3.A.E.

5
New and Boxed VALVES 80-day Guarantee,

watt 3 ohms, or 15 ohms, 105/-.

Potted, 10/0
43 tin.
pf.
0005 Standard
midget, 7/8.
100 pF., 160 pF,, 7/-,

n. x 25in., 5/-.
. 10/-. Tygan 4it. Hin. wide, 10/-At. ; 2ft.

8/6)GKAG  8/6(EABC80 HABCE0
8/8|6L6G  10/6 10/6 10/8
8/8l6NTM 7/6|EBS1 8/6) HVR"A 7/6
3/8/6Q7G  10/8(EBC33  8/8|MU 10/8
8/8|63A7 7/8|EBC41 10/8 Pﬁl 6/8
8/6/63J7M 10/6/ EBF80 10/8|PCC34 12/6
8/6[6SN7  8/8|ECC84 12/6|PCF80 11/8
8/6/6VeG  7/8[ECFs0 11/6|pCLs2 1176
10/6{6X 4 7/8{ECH42 10/6|PEN25 6/¢
bAV[b 8/6(6X5 7/6|ECL82 12/6|PL82  10/6
6B% 5/6|12AT7  9/8|EF39 7/8PY80 8/6
GBES 7/6|12AU7 9/6[EF41  10/6|PYSL 10/8
6BHG  10/6/124X7 9/6|EF50  5/6[PY8s2 . 8/g
GBW6  10/6/12BE6 10/6]EFS80  10/6|9P61 ' 5/
6D 7/8|12K7 8/6 UBC41 10/8
6Fut 7/8[12Q7  8/6 UCH42 10/6
GHG 3/6[351.6 98 UF41  10/8
635 8/8[3574 9/6| UL4l  10/8
66 718|806 10/6 UY4l 8/
6J7G _ 8/8]807 8/6 U2 10/8
GKAAT  8/8|954 1/8] VR105 8/
6K7G  5/6|[EA50  1/6|E VRIGO 8/

RADIO COMPONENT SPECIALISTS

t/-, over £2 free.

48 Hour Postal service.

1959 RADIOGRAM CHASSIS
THREE WAVEBANDS. FIVE VALVES

WL 6 . LATEST MULLARD
M.W. 200 i1 . ECHTSE, EF8Y, BBONT,
LW, &0 000 1. KLS4, BZsu,

onth guarantee.
A.C200/250 v. d-way Switch ; Rhort-Medium-
TLong-G AV.C. snld I\egnl ve Teedback
4.2 watts, Lhassw 13} x 5% x 2iin. (llass dial
horizontal or vertjcal size 10
Aligned and ealibrated.

lsolale& (hasslg
£9 10 0 Carr. & Ins. 4/6.

TERMS : Dep. £5.5.0 and five monthly of £1,
MATCHED SPEAKERS FOR ABOVE CHASSIS.
8in., 17/8 ; 10in., 25/= : 12in.. 30/-.

NEW AM-FM MODEL

£18.19.6

World's finert éipesd Avtachonger

TERMS :
Stereo Model UAS £8.19.8
COLLARO LATEST MODEL
HIGH-FIDELITY AUTOCHANGER
4-SPEEDS—10 RECORDS
With Studio ““ O pick-up
BRAND NEW IN MAKER'S BOXES

our PRICE £7.19.6 post iree.

BUILD THIS REPRODUCER
BARGAIN SINGLE PLAYER KIT
Ready for |mmed|ate assembly.

4-speesl Collaro = Junior™ Unit. | £4
Handsome case, 174 x 13} xo nn

Drep. £3.10.0 and four monthly of 81,
: UA12 £10.10.0.

with room to play 12i. records ... £2 5 0
Ready-built d-watt amplifier with
two valves and loudspeaker ......... £312 8

> £9.1 5.0 complete kit post tree.

LATEST E.M.I 4-SPEED SINGLE RECORD
PLAYER. Acos 73 hi-fi atereo and normal xtal
pick-up. Hilent notor heavy turntable.
Special Offer £6.19.8. Post 3/G.

ALUMINIUM CHASSIS. 1% s.w.g. nndyilled.
With 4§ sides, riveted corners and lattice living
8; % x7in., 5/9;

.8/8; 8 14\11!1:,10/0

in., 12/6 ]8 X 1(‘ X 3in., 18/6.
TRANSISTORS, GENUINE EDISWAN
R.F. 4 Mc/s, 18/-; 2 Mc's, 15/-. Audio, 10/-.

Complete duta sheets supplied.

CRYSTAL MIKE INSERT hy Acns. precision
engineered. Bize only jin. x $/16iu., 8/6.

HI-GAIN BAND 3 I.T.A. PRE-AMP KIT.
Cascode circuit with valve EC('RY, Price 29/6,
With Power Pack. 48/8. Plans only 6d.

Band T B.B.C. version satue prices.

BBC. T.V. TRANSISTOR RADIO. M. & L. wave.
Cotnplete kit 32/8, phoues 7/8 extra. Deaf Aid
Earpiece 12/8. Special Lead 2/8. Details Gd.

GARRARD 48P. »INGLE PLAYER
| AUDIO PERFECTION |

Designed to play 16, 33, 45, 78 r.p.m, Recori:
7in,, 10in., 12in. L. ghtwexght Xtal pick-up.
602 lurnover head, two sepsiate sapphire siyl1.

our prICE £7. 10 0 cach.  Fost Free

Model 'lA Mk. 11 £8-10-0. Model 4HE £18-0-0.
With Plug-in Normial Heads.
(Stereo heads £2 extra).

hm

Volume Controls | 80 ..i%. COAX
Long spindles. Guaran- | ¥emi-air  spaced §foly-
teed 1 year. Midget | thene insulated. {in. din.

5K ohms to 2 Meg. | Stranded core. od
No Hw. D.F.8w. | Losses cut 509, = gd.

3/- 4/9 Fringe Quality I/s
Linear or Log Tracks. Air Spaced, yd.
COAX PLUGS ... 1/~ LEAD SOCKET .. 2/-
PANEL 80CKETS 1/- OUTLET BOXES... 4/8

BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms.
DITTO SCREENED vper yd. 1/6. 80 ohms only.
WIRE-WOUND POTS, 3 WATT. Pre-set Min.
V. Type. All values 23 ohms to 25 K., 3/- ea.
30 K, 50 K., 4/-, (Carbon 30 K., to 2 meg., 3/-,}
WIRE-WOUND 4 WATT Pots. Long Spindle,
Values, 100 ohms to 50 K., 8/8; 100 K., 7/8,
ONDENSERS New Stock, 7
T.C.C., 5/6}; Ditto, 20 kV.,
£ 500 v .001 to .05 mid., 8d.
B350 v., 1/9;  .1/350 v., 9d.
£01/2,000 v., 1/9 ; .1mid., 2 000 volts 3/8.
CERAMIC CONDS. 500 v., .3 pi. to 01 mid., 8d,
SILVER MICA CONDENSERS, 10% 5 pf. 1o 500
,» 1/=; 600 pf. to 3,000 pfi., 1/3. Close tolerance
(il pF.) L5 pF. to 47 pF., 1/8. Ditto 1'y 50 pF.
to 815 pF., 1/8; 1,000 pF. to 5,000 pF.,

lF TRANSFORMERS 7/6 pair.
465 Kois Slug 'l'umnx Ministure Can, 2in. x

lin. x lin, High Q and good bandwidth,

By Pye Badio. Data sheet supplied.

Wearite M800 LF. 465 Kofs. 12/8 per gmr.

Wesarite 550 LF. 465 Ke/s. 12/8 per pai

NEW ELECTROLYTICS. FAMOUS MAKES

2
3,

1, 1s: 25, 1/8;
171000 v., 149

TUBULAR TUBULAR CAN TYPES

1/350v.  2/-|64/360v. §/8|8/500v. 8/-
2/450v. 2/3(100/25v. 3/ |16/500v, 4.
1/450v.  2/8|250/25v. 2/832/350v. 4/.
8/450v. 2/3|500/12v. 3/-100/270v. 5/6
8/500v. 2/9(8+8/450v.  4/6{2,500/3v. 4/-
16/450v. 8/6|8+8/500v. 5/« |6.000/6v. 50~
16/500v. 4/-|8416/450v. 5/-|30+32/360v. 478
32/450v. 5/8|8+16/600v. b5/6|50+50/350v. 7/
25/25v.  1/9{16+ 16/450v. §/8|64+4120/275v. 78
50/25v. 2/-|32+4 32/350v. 4/8)64+120/350v. 11/8
50/50v. 21324 32/500v. 758|100+ 200/275v. 12/6

SELENIUM RECTIFIER. 300 v.85 mA., 7/6.
CONTACT COOLED 250 v. 50 mA., 7/0 60 mA., 8/8;
85 mA., 9/6; 200 mA 21/- 300 mA. 8.

COXLS Wearite “P" 3/~ each. Osmor Midget
Q" type adj. dust com from 4f, All ranges,
TELETRON. L. & Med. T.R.F., with reaction, 3/6,

FERRITE ROD AERIALS. M.W.,8/9;: M & L., 12/0

T.R.F. COILS A/HF, 7/ pair. H.F. CHOKES, 2/8.

FERRITE ROD. 7in, x ?/8ln dia., 2/6.

JASON F.M. TUNER COIL SET, 28/-. H.F.
coil, aerial coil. Oscillator coil, two I.F. trans.
10.7 Mc/s. Ratio Detector and heater choke.
Circuit book nsing four 6AM6. 2/8.
COMPLETE JASON F.M. KIT WITH VALVES,
£6.15.0. Fringe area kit, 22/8 extra.

FULL WAVE BRIDGE SELENIUM RECTIFIERS ;
2, 6 or 12 v. 1} amp., 8/9; 2 a., 11/3; 4 a., 17/6.
CEARGER TRANSFORMERS Tapped mput 200/
250 v. for charging at 2, 6 or 12 v., 1} amps., 15/8,
2 amp,, 17/8; 4 amps., 22/8. Circuit included,
VALVE and T.V. TUBE equivalent books, &/,
TOGGLE SWITCHES. 8.P. 2/-. D.P. 3/6. D.P.D.T.4/.,
WAVECHANGE SWITCHES
5 p. 4-way 2 wafer long spindle

vay, OF 3 p. 2-way short spindle 2/8

. B-way, 4p 2- vmy, 4 p. 3-way long spindle.., 3/@

4-way, or 1 p, 12.way long spindle .. 3/8
VALVEHOLDERS Pax. Int. Oct., 4d. EF50, LA.’SO
8d. BI2A, CRT, 1/3. Eng. and Amer 4, 5, 6, and
7 pln, 1/-. MOULDED MAZDA and Int. Oct., 6d.
B A, BSG, BOA, 9d. B7G with can., 1/8,
BYA with can., 1/9, CERAMIC EF50, B7G, BUA,
Int. Oct., 1/-. &/Cans, BTui. BGA, 1/-

TELETRON * TRANSIDYNE ”

MIDGET SUPERHET PORTABLE 6 x4° x 13" &
transistors, printed circuit. Ferrite nerial. Ail parts®
ald cabinet, £11.19.6,
We include 8 Ediswan or Mutlard Transistors for
i Detaily 4d.

(Export Extra.) C.0.D.1/6. (Wed.1p.m.) Catalogue 1/6. THO 1665.
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EF86 ECC33 ! l EZ81 GZ34
Low hum, low noise High n double | Full wave indirectly Full wave indirectly
voltage amplifying triode with separate l heated rectifier with heated rectifier with
pentode. cathodes. maximum output of maximum output of
150 mA. 250 mA at Va (r.m.s.)
l «2 x 450V.
Mullard Audio Valves have been
acclaimed for their superiority I
all over the world, and are
fitted by leading equipment
manufacturers both in this coun- ‘
try and overseas. EL34 EL84
Whether you buy or build l Output pentode with Output pentode with
your audio equipment, make 25W maximumanode 12W maximumanode
sure it is fitted with Mullard dissipation. dissipation.
Audio Valves. l

MULLARD LTD., MULLARD HOUSE, TORRINGTON PLAGE, LONDON ¥1lv'r~9'41|z'

AMPLIFIER IN CABINET

Beautifully finished wood cabinet
with * gold ** and brown dividing
strip and ** gold * finished fabric
| front. Size 13”7 x 731" front to
e back 44”. 5° P.M. speaker.
ECLS82 valve with metal rectifier.
Vol. tone, on-off. Cabinet only 20/-, plus 2/- post.

I

Build your own HI-FI!

Atlast!A .sg)ecially
selecte and
designed HI-FI
Sound Installa-
tion for your home
at really reason-
able cost!

‘You save because vou
assemble everything
yourself following
our step by _step in- F
structions. You gain 3
because you learn
about the equipment
aslyou bulls 1a.nd arg : ]
able to service ar e . . i
maintain 1t after- . e P e Lype 2i 76For 25-75 M. and 200-550
wards. Best of all— X )

S ave fun bullding it and be thrilled with the finished instru- | (22/6.)

ment which will bring you an entirely new experience in the enjoy- BOTH POST PAID

mentof sound. No previousskill or experience Is needed. Post coupon

now for full detalls, without any obligation. Easy terms avallable. COM PLETE V. H.F./A.M. RADIO FOR £12.12.

Equipment includes: Luxury Cabinets - Top Quality Amplifier "
a&‘éa%le tor Stereo or non-stereo reproduction - VHF/FM Radio Brand new set, in superb
Units - Record Player - Tape Recorder - Hi-Fl Speaker system. walnut C_abinet (SIZe_ 19” x 83"

x 144" high). Covering 80-100

82/6 (3/- p. & p.)

COILPACK

1.F. 465-470 kc/s. ; complete with
two-gang tuner ; fully aligned and
tested.

Type 1. For 41M-120M, and 16-49
M. Price 20/-.

i BROCHURE — POST TODAY Mc/s, 1649 M., 200-500 M.
l > and 1,200-2,000 M. Mains
Radiostructor {Oept. H34), 46 MarketPlace, Reading, Berks. trans. 200-250 v. with 3 tap-

I Please send Brochure without obligation to pings. Ferrite rod aerial for
e BLOCK A.M.  Controls : volume
| T =3 CAPS on/off, tone. tuning, w/change,
i J S ————— - PLEASE Gram. and ext. speaker
i s dposi\li(on p(l;clsvidcd. "IE ully
I s guaranteed. Post and packing 10/- extra. Terms :
300 We do not employ Tepreser £3.12.0 down (inc. carr.) and 5 monthly payments of

DIOSTRUCTOR | uuiciis 25 worismorts Ra Wathigsusse.

BRITAIN'S LEADING RADIO TRAINING ORGANISATION
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An Experimental
“Super” Transistor

Receiver

AM UNUSUAL DESIGN USING A “BASKET"”
colL By Capt. R. F. Graham

HE basic circuit of this receiver gives phone

| reception without any aerial or carth.

This. however, is not advisable because

only a very small maximum output is permis-

sible from an R.F. transistor. In the practical

circuit an audio transistor is therefore added.

Phone teception is then very loud from a BBC
station 50 miles distant.

Circuit

This circuit was evolved by simplifying the
superhet first stage mixer. Instead of the many
separate coils (which have many snags). taps and
auto-transformer methods were tried, gradually
reducing coils to one with an urtuned end tending
to produce a lower frequency. LLF.. and other
frequencies which vary with tuning. A diode is
therefore used to rectify all the frequencies and
a sort of reflex action is thereby added. The
transistor amplifies both R.F. and A.F. and out-
put is increased enormously. Local stations come
in periectly. but weaker ones need boosting by
feedback which  produces  partial  super-

regeneration.

PRACTICAL WIRELESS 9

©

2K
Phones

—
OOWF

Bl *

Fig. 1.—The basic circuit.

The Practical Circuit

Variable condenser Cl (500pF) tunes part of
L1, a directional loop coil. R1 (270k) supplies
bias to Trl base, through the other part of L1
and diode D. Input is from the untuned section
of L!, to base and ecmitter, through C3 (1xF).
Output is from collector and common emitter.
R.F. from collector is stopped by R.F. choke L2
but the audio passes through to C5 (8uF) and
on to Tr2 base. C4 (0.0014F) by-passcs stray R.F.
and prevents overloading of Tr2. C2 (20pF
trimmer) controls R.F. feedback into LI. This
increases both sensitivity and selectivity. The
output load for audio Tr2 is R2 (5.600 ohms) in
parallel with the R3 (22k) and R4 (2.7k). The
voltage divider resistors supplying bias to Tr2.
These three arc high in value and neccessitate
stabilising Tr2 but since 2k phones are used,
peak currents are limited to a safe value, and the
total battery drain is less than one milliamp.

Aerial Circuit .
The A and E circuit is for Continental or weak

Front and rear views of the author's receiver which shows clearly the construction .

of the tuning coil.

signals. It is not
needed for local
broadcasts. It is in

a separate box with a
loop coil on top, like
L1, but without extra

untuned  turns. C
(S00pF) tunes L
(200xH). An indoor
aerial should be at
least 10 yards long

and connected to the
third- turn from the
earthed end. For an
outdoor aerial onc
turn suffices. T h ¢
optimum coup-
ling between coils is
obtained when they
face cach other Ift.
apart. Less spacing
reduces selectivity
and gain may fall.
More spacing reduces
sensitivity
but increascs sclec-
tivity. Care must be
used, even while
tuning  slowly, . 1o
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avoid suddenly overloading the receiver. Coils
should be far apart, 2 to 3ft. usually, for phone
reception. Do not connect an aerial direct to the
receiver. It is important to note that L can add
considerably to signal input, if it faces L1 the
correct way round. However, L can also absorb
signal from L1 if the aerial or earth are poor.

This unit can be used without an aerial and
earth, as an absorption meter. for station indenti-

WIRELESS December, 1959

back or produce turns ratios tending to create
oscillations: (1) Increasing C2; up to 10pF should
suffice in all cases. (2) Increasing turns for C2;
from 10 to 11 turns. (3) Increasing bias, from
0.1 to 0.3mA Trl, Ic. (4) Reducing turns between
ID and C3 (from seven to six). (5) Making C!
tune two or three more turns; crossing over the
tap tor C3.

These readjustments should be tried in the

fication if C is calibrated. Place L about 18in. order given, testing the receiver at high and low
from LI and tune L until the _____ ‘isiiy— ‘ . S
station is hardly audible; then R 270K % TeeemA]

read frequency in kc/s (calibrated
on C). To calibrate C tune to
known stations and draw a graph.

Tests and Details

The diode and the transistors
must be really good to cope with
small signals. The best way to
test, more accurately than some
expensive testers, is as follows:—
use a high resistance volt meter
on the 2.5 volts D.C. range,
with its positive lead connected
to the positive terminal of a 2

-

vere3—-2v »
‘ >56001

>
>~
=

AAAAAA

2K02 5
Phones S j
[Ic aE'mA< N
PXes
22/(5:5

<

<y
4+

AARARAAA
¥

volt accumulator. Connect the
negative lead on to the diode
cathode (red end) and touch the
negative accumulator terminal with the anode
end of the diode.

Bias—Ic, Ve

Since Trl bias affects feedback, it may be
desirable to replace R1 by 180k or 220k in
series with a variable 100k t}:)r adjusting Ic from
0.1 to 0.3mA but usually 0.2mA is best. This
is measured between the
junctions of 12-C4 and
R2-R3 where Ic=0.2mA
is shown on the circuit.
Voltage drop across R2

provides Trl with —1.3

volts. This can be

# L measured at point Vc on
& the circuit.

"If a 4.5V battery is
preferred for the output
transistor, then R2
should be increased so
that Vc does not exceed
2 volts. R3 may also
need changing so that
Tr2 works at an Ic of between 0.5 and 0.6mA
measured between phones and (—).

Fig. 2.—A and E circuit.

~Feedback

The trimmer C2 must not short at any adjust-
ment. A fixed 20pF mica or ceramic in series
with about SOpF variable may be preferred, or
better still, a small reaction type with rotating
vanes in between two sets of fixed plates, one of
which is connected to (+) for bypassing excess
RF. This C2 should be on the panel, with Cl
and switch S, because it needs readjusting slightly
at the higher frequencies where most transistors
do not amplify so well. It should be borne in
mind that the following alterations increase feed-

Fig. 3.—The practical circuit.

frequencies each time. reverting to the best as
soon as instability becomes apparent. Do not
exceed- by more than one turn the recommended
numbers, except for C2 tap—a few extra turns
may be needed if the choke or Trl is poor. -Note,
diode is connected to the inner end of the coil.
With the circuit as given, best results are C2
varying from zero to about 8uF and taps fixed at
11th and 7th turn counting from the diode end:
Ve, 1.3 volts; Trl-Ic 0.2mA; Tr2-Ic 06mA and
the total current from the battery is less than
ImA when giving loud phone reception. It is
possible to tune in stations from lowest obtain-
able frequency to nearly one megacycle without
readjusting C2 if it has been correctly pre-set.
Strictly avoid turning C2 full on as all kinds
of oscillations will be produced from whistles.to
growls which cause Ic to jump to over 1.5mA.

R.F. Choke

The R.F. choke™may be any high Q type of
1F. coil, if it has no capacitor across the wind-
ings, or it can be wound on a piece of three-
eighth diameter ferrite rod with about 200 turns
of thin wire, and if the layers are interleaved
with thick paper strips, so much the better.

The Loop Coil

The loop coil is easy to make, but time and
care are needed for it to be pleasing to the eye.
Cutla 12in. square of 1/16in. insulating material
or }in. fibreboard as used by builders. Draw
the two diagonals to locate the centre and from
this describe five circles: in., 8in., 8%in, 9in.
and 12in. diameters. With a protractor at the
centre, mark off 25 points for 25 radial lines at
equal angles of 14.4 degrees (360/25). The read-
ings from zero will be: 14.4—28.8—43.2—57.6—

(Continued on page 663)
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A Simple B.F.O.

USE THIS UNIT WITH THE DOMESTIC
SUPERHET By R. H. Wright

ANY enthusiastic listeners to the short
wave bands using the domestic receiver
are hampered by the fact that only

modulated signals are rendered audible and so,
on the amateur bands in particular, many choice

:E HT+
, =R
. S47KQ
=
zR2
S47K0N
IC4 L1 ? Outout
100pF C,B o
pF

o= CG
JpF

QI_“?rl
=)

M-

=

Fig. 1.—The circuit diagram.

“DX " stations are missed. However, there are
two ways in which C.W. signals can be made
audible thereby increasing the listening pleasure
of those who have mastered the morse code.
The first method is to make the intermediate
frequency amplifier of the receiver oscillate, but
as this involves circuit modification it is probably
best left alone by all but the skilled service
enginecer. The second method is by use of a
Beat Frequency Oscillator (B.F.O).

Briefly, the function of a B.F.O. is to produce
an oscillation differing from the intermediate
frequency of the receiver by about one kilocycle
per second. These two oscillations will now “ beat ”
together to produce a third frequency equal
to the difference between the two. For example,
if the receiver LF. is, say, 460kc/s and another
oscillation of 46! or 459kc/s is injected into the
receiver, an oscillation of lkc—which is audible
—will result and will be reproduced in the loud-
speaker. This is the system employed in com-
munications receivers.

C1—140 pF fixed capacitor} See
C2—0-15 pF trimmer text g
C3, C4, C5-—100 pF fixed capacitor. H
C6—0.1 #F, 350 V.W.

R1, R2, R3—47,000 ¢ (I watt).
Valve —See text.
Coil—Denco B.F

O. coil, type BF02/465.

PRACTICAL WIRELESS
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A B.F.O. unit for use with most receivers can

be constructed casily and a suitable circuit is
shown in Fig. 1. The oscillator coil is a special
beat frequency oscillator coil manufactured by
Messrs. Denco (Clacton) Ltd., of Clacton, Essex.
It may be obtained through any good component
supplier. The complete unit may be constructed
on a small chassis measuring 24in.X 2%in. X
tin. and so fit inside the cabinet of most
receivers. The valve used in the prototype was
an EF91, triode connected (anode, suppressor
grid and screen grid pins joined together at the
valveholder base). Power requirements are
extremely modest being 250V at SmA for H.T.
and 6.3V at 0.3A for L.T. In many cases these
supplies may be obtained from the receiver itself.
Alternatively a separate power supply may be
used. For readers with mains power supply
difficulties who may wish to use the unit with
a battery receiver, a battery powered version of
the oscillator is just as effective. The circuit of
this unit is shown in Fig. 2 and here the valve
used was a Mullard DF92. A single U2 type
cell provides L.T., and H.T. may be obtained
from a dry battery of 45V.

With either unit, the capacitor arrangement
shown in the grid circuit of the oscillator enables
the unit to tune to anv frequency between 450
and 470kc/s thus covering the LF. bands.

To bring the unit into operation a length of
insulated wire should be taken from the output
point and allowed to lie near the LF. section of
the receiver. The best position to give a suitable
degree of coupling can only be found by trial

] |
10
pPF
’ ’ c/ b
/40pF| ICe

==

Fig. 2.—A battery version.

and error. Now tune to a signal on the receiver
and adjust the trimming capacitor (or variablc,
if used) until a beat note is heard. C.W. signals
will now be received, but for telephony or broad-
cast reception, the unit must be switched off.
When first adjusting the unit, note particularly if
it causes a marked reduction in the strength of
the signal being received. If so, the B.F.O. is
adding to the action of the Automatic Gain
Control and therefore coupling between the unit
and the receiver should be reduced. On the other
hand, if the beat note is very weak, coupling
should be increased.
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Choosing

PROPERTIES OF VARIOUS TYPES OF RESISTOR

HE two most important features of a resistor
are its power rating and the resistance
value. If these two quantities are chosen

correctly, the resistor will normally function
satisfactorily in simple low frequency circuits,
but for some applications it is necessary to choose
a resistor more carefully. ) °

TABLE 1. .
Typical sizes of ordinary composition resistors.
Power Diameter | Length
Rating (W) (in.) (in.)
1/10 0.15 0.4 Ceramic
tube
3 0.25 0.7 Ceramic
tube
1 0.25 1.25 Ceramic
tube
2 0.4 2.0 No ceramic
tube
5 0.7 2.5 No ceramic
tube

The power rating of a resistor in watts is the
voltage across it multiplied by the current in amps
passing through it. If excessive power is dissi-
pated in a resistor, it will become hot, will prob-
ably change in value and may burn out
completely if the overload is very great. Calcu-
lations of the power rating which a resistor should
have for a particular purpose was discussed more
fully on page 402 of the July, 1959, issue of
PracTicAL WiRELESS by F. G. Rayer.

Carbon Composition Resistors

The ordinary cheap composition resistor usually
consists of a composition carbon rod inside a
ceramic tube. There are brass caps at each end
of the carbon rod and connecting wires are
fastened to these caps. The body of the resistor
(consisting of the ceramic tube) is colour coded
and is an insulator. There are certain types,
especially for high power ratings, in which the
ceramic tube is omitted. Care must then be taken
to prevent the body of the resistor from touching
the chassis or any wire.

It the power rating of a resistor is unknown,
the approximate rating may be found from its
size. Table 1 shows the actual sizes of some
resistors of various power ratings. If the resistor
becomes too hot. a waxy material may often be
seen dripping from it.

The composition resistor usually generates from
ten to one hundred times as much noise as the
cracked carbon type of resistor and the noise
increases with the amount of power being dissi-
pated in it. Composition resistors should not,

PRACTICAL WIRELESS

. not too high.
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Resistors ~ .

therefore. be used as load resistors in the early

stages of high gain audio amplifiers. g
to

H.F. Frequencies BT

Composition resistors are the best type for
use at radio frequencies. Nevertheless. the resis--
tance at high frequencies is usually less than that
at low frequencies. At 30Mc/s a normal 1M
resistor only presents an impedance of a little
over 1/I0M.” This effect is less for resistors which',
have a small value and for frequencies which are’,
If the resistance in ohms is multi-
plied by the frequency and the product obtained
is not greater than about 5 X 10", then the resis-
tance at that frequency will be approximately
equal to the resistance to direct current. For
example, a 1M resistor may be expected ‘to have
an approximately constant resistance up to abopt
50kc/s, a 10,000 ohm resistor up to SMc/s and
a 100 ohm resistor up to 500Mc/s. Generally
resistors for use at high frequencies should be
long rather than have a large diameter and th
connections should be short. -

Resistors for use at high voltages (over 2.000V) '
should be long. It is better to use two or more
resistors in series than to use a single resistor for
very high voltages in order to reduce the possi-
bility of flashover. '

TABLE I1.
Typical sizes of high stability cracked carbon
resistors.
Power Diameter Length
Rating (W) (in.) (in.)
1 0.17 075
3 0.18 1.1
1 0.32 1.3
2 0.32 2.0

Cracked Carbon Resistors

Cracked carbon resistors are also known as high
stability or grade 1 resistors and are much more
expensive than composition resistors. They con-

sist of a ceramic tube with a thin carbon film

deposited on it by means of a special process.
Metal caps are fitted over the ends for making
connections. A spiral cut is made in the carbon
film so that the cufrent has to go a longer distdnce -
through the carbon. The value of the resistor
can thus be raised somewhat as desired. A coat-s

ing is painted over the carbon track. but the .

insulation is not always very good and it is advis-

able to keep the body of the resistor away from : :

the chassis and other metal objects. Measured
sizes of some typical grade 1 resistors are shown
in Table II. These resistors are not usually made
in 1/10W size.
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Grade 1 resistors normally have a tolerance not
greater than 5 per cent. and even though they
may be marked with this tolerance, they are
almost always within 1 per cent. or at least 2 per
cent. of their marked value. The value and toler-
ance are normally written on them, i.e., they are
not colour coded. The value of these resistors
remains very constant during use—hence the name
high stability. Grade 1 resistors should always
be used when accurate values are required, e.g.,
in certain devices such as filters which depend on
accurate phase changing.

Noise

The noise generated by a cracked carbon resis-
tor increases with applied voltage approximately
as shown in Fig. 1. The graphs are for one
particular value of resistor. It will be noted that
there is some noise even when no voltage is
applied across the resistor. This noise is called

Relotive Noise

o

o] Voltage across resistor

Fig. 1.—Graph of noise generated by a cracked
carbon resistance against applied voltage.

“ Johnson noise ™ and it can be shown theoretic-
ally that it is not possible to make a resistor
which generates less noise than this. Grade |1
resistors are very useful in the anode circuits of
the early stages of high gain amplifiers where
minimum noise is important. A resistor of much
laiger power rating than the actual power which
it will have to dissipate should be used when any
current is passing through it. When the current
is extremely small, however, a §W grade | resistor
gives no more noise than a 2 watt resistor (see
Fig. 1).

%rackcd carbon resistors have the disadvantage
that they possess considerable inductance owing to
the fact that the current has to pass along the
spiral carbon track which acts as a coil. They
arc¢ not, therefore, very suitable for use at high
frequencies.

Vitreous Resistors

Vitreous resistors are wire wound resistors, the
wire normally being wound on a ceramic tube
and being covered with a green or blue vitreous
enamel. This type of resistor is always made for
high power ratings, as vitreous resistors operate
satisfactorily at temperatures up to several
hundred degrees centigrade. They are smaller
than carbon resistors of the same power rating
because they can work at a high temperature;

PRACTICAL WIRELESS
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TABLE I1I.
Typical sizes of vitreous resistors.
Power Diameter Length
Rating (W) (in.) (in.)
41 | 0.27 1.5
6 | 0.30 1.5
10 | 0.43 23

typical sizes of vitreous resistors are shown in
Table IIl. This type of resistor normally has a
tolerance of 5 per cent. or better. Vitreous resis-
tors have a considerable inductance because of the
number of turns of wire on them and are not
therefore suitable for use at high frequencies.
The inductance of a vitreous resistor is high
encugh for it to be used as a combined choke
and resistor for certain purposes.

An Experimental “ Super > Transistor
Receiver

(Continved from page 660)

72.0—86.4—100.8—115.2—129.6—144.0 — 158.4—
172.8 — 187.2—201.6--216.0—230.4-—244.8—259 2
—273.6—288.0—302.4—316.8 — 331.2 — 345.6 —
360.0. Draw radii through these points. Add two
parallel fines #in., one at each side from the
$in. diameter circle to the edge of the board.
Cut out 25 radial slots }in. wide, between the
two parallel lines, from the edge to the 9in. or
3in. or 8in. if necessary. File the saw cuts
smooth and round off all the sharp edges. If the
coil is wound into this square frame, it can be
used for the back cover of the receiver. If it is
fibreboard, apply two coats of varnish.

Plug-in Coils

If it is to be a plug-in coil, cut off two opposite
corners around the 12in. diameter circle. Shape
one end for holding the coil and the other end
for fixing on to a block with four valve pins, to
which tap leads can be soldered. The coil is
wound with 20 s.w.g. 0.036 wire (plastic insulated).
Starting from the plug-in corner, pass the wire
into a slot from the front and back out of the
next slot. pull and flatten the wire at the back,
against the board. then into the third slot and
out of the fourth, zig-zag all round, pulling and
flattening the wire at each section to make a neat,
evenly spaced coil almost up to the 12in. diameter
circle. There should be 28 turns.

The coil for the aerial, if wanted. should have
20 turns up to the 12in. diameter circle. Ferrite
rod coils were tried. but did not give good results
even when Litz wound with spaced turns.

Construction

The construction is not critical; a small panel
may be used or the components may be mounted
on to the middle of the coil board. The R.F.
choke should be near to the collector of Trl
and (2. with its turns not magnetically coupled
to the loop but at right angles, or screened.
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A Maiil

This design allows ct
of valves and other ¢

very low, due to the modulation
hum filter aerial circuit, the type
of detector, and additional H.T
smoothing to the latter.

Valves
The cheap surplus 9D2 is used
in the R.F. stage, but direct

equivalents such as the 13VPA,
CSON. and VP1322 can be inser-
ted instead. Octal types such as

HE circuit is shown in Fig. 1, and details of
alternative valves of suitable type are given
later. A standard 3-valve T.R.F. receiver of

this kind can provide a good sclection of stations.
Either air- or dust-cored coils can be fitted, the

latter being recommended. The volume control
reduces input, as well as increasing cathode bias

the 12K7 and KTW74M arc virtually equivalent
except for the change of holder. All these may
be run from a 12.6V heater transformer. In the
6.3V types, the 6K7, OM6 and KTW63 all give
similar results. Any of the foregoing may be
used in the R.F. position with no wiring changes.

For detector, a 13SPA may be inscrted instead

of the 8D2. The 127, with octal holder. is also
suitable for 12.6V. In the 6.3V range. the 6C6,
6J7 and 6BR7, with appropriate holders. have
equivalent characieristics.

applied to the R.F. stage, and this allows even a
powerful Jocal station to be kept at low volume if
required. An anode bend dctector and triode
connected power output stage follow. Hum 1s

+ | z;hoke !*
BuF
“00SpF = 47K0 @ &F
750 7 (b)
B r
O0pF
o 1 +
] ol ] o
Rectifrer § —
«05uF ]
750V
%/A
! Heater
1 I/ Transformer\ | —
™ 71500 22
. MO Heaters
2200 ! N —~— |
; ! 0 - 4 I
0, neLw. + d |
k| e 2 i * l
i . 10K fe)
= i ; 25pF
__%7 - __(TBEnged___ mpain e ¥
Un/ng L H

. 5/_,/.1 *Z‘hese condensers are

i a common can

77

Fig. |.—The circuit diagram.
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section being temporarily removed for drilling.

( — and countersunk 6 B.A. bolts inserted from below.
- The second rectifier bracket can be bolted or

soldered to the long clip which sccures the two

: . . . smoothing condensers. as also shown in Fig. 3.
szderable latitude n the ChOJCG Rectifier tags or fins must not touch other parts,
mponents . B}’ F. G. Rayer and the positive rectifier tag must be taken to the

smoothing circuit, )
If a small cabinet is to be used. a cut-out will

.Output Valve be required to accommodate the bottom of the

For output purposes, the 12A6 is intended for

a 12.6V heater supply, and gives good results, e
requiring an anode load of about 7.5k. and a COMPONENTS LIST

350 ohm bias resistor. For 6.3V operation, a q

6V6, 6AQ5, or 6BW6 may be used, with 5k lraps- Il:(l):);(]l: :‘onsd(f(;“;r;; 0.0054F 750V.W. : 0.01/F
former, and 270 ohm bias resistor. A 6F6. with (mica); 0.05¢F 75V.W.; three O0.1#F
7k load, and 440 ohm bias resistor, or 6K6G, 350V.W.; 0.5/F; three 8uF 350V.W.

16,F 350V.W. ; 25.F 25V.W.

Two-gang 500pF tuning condenser. Drum, pointer,
cord, spring and drive. Three knobs. Two 50pF
trimmers.

Resistors :—

220 ohms ; 10k ; 33k; 47k : 270k ; 470k ;
3.9M (all $W). 350 ohm 1W. :

50k potentiometer with double pole mains switch. :

3-pole 2-way switch. Pair M.W. Aerial and !
Detector coils, ditto L.W,

Valves :— '

D2, 8D2, 12A6. Two British 7pin holders and
one Octal holder.

12.6V 0.75A heater transformer for 200,250V
mains.

60mA 250V metal rectifier.

i Permanent magnet speaker with output transformer

for mains valve.

L p—— I e soue

speaker unit, as in Fig. 2. Cutting and drilling
will be much easter with an aluminium chassis
than with the steel type. Suitable holes should
also be drilled to match up with tuning condenser,
. . . heater transformer, and other parts, and to clear
with 7.6k load and 500 ohm bias resistor. will be the tuning drive cord. :
satisfactory, if to hand. These optimum loads are .

for normal pentode or tetrode operation. and a Wiring

The completed receiver.

transformer of rather lower ratio will be found Most connections and small parts are shown in
to give best results when the i

valve is triode wired, by joining e i) &_ﬁ ,__l_ ~
anode and screen grid, as in i i

Fig. 1.

For 6.3V valves, a 6.3V trans-
former should be used. For two
6.3V valves, with 12.6V output
valve. a 12.6V transformer is
required, the R.F. and detector
heaters being wired in series.
The wvarious 126V and 13V
valves listed also require a
12.6V transformer.

Chassis Drilling

Fig. 2 shows the receiver lay-
out, a chassis about 10din. X 44in. X-2in. deep Fig. 4; holder wiring being for the valves
being just Jarge enough to accommodate the com- indicated in Fig. 2. The heaters should be wired
ponents. The positions of valveholders, etc., can first. for 6.3V or 12,6V running. one side of the
often be adjusted to suit a ready-drilled chassis. o : . P

If not. all large holes should be completed before heater circuit being returned to chas§is. Other/‘\
mounting any components. The speaker is best parts may then be added. All connections shov®”

Underchassis view.

left until last.- be short and direct, and protected with ingets 1
The rectifier can be mounted on brackets as Sleeving. 1f joints arc sound. and or”
. shown in Fig. 3. One bracket is bolted to the checked as they are wired, the sct =

top of the output transformer, the outer shaped properly as socon as it is ¢~

' s “
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Output Transformer ® To Specker

LW Aerial

‘WIPLESS December, 1959

To Chassis and Heaters

Aerial
Socket

BuF+ 8uF
Electrolytics

A

7 ] \'\
/z// Cut-out for Speaker \\\‘

126 f{
N

[~

Heater
Transformer

“

D Mains
via Switch

= m i
% rimmer

Fig. 2.—Above-chassis lavout.

marked M.C. are soldered to tags bolted tightly
to the chassis.

The two 750V condensers should be of high
quality. The 0.005zF component serves to keep
mains voltages out of the aerial, while the 0.054F
condenser must withstand the mains voltage. As
shown in Fig. 4, a 16-plus-8,F condenser is used
for dctector cathode by-pass, in conjunction with
a 0.5uF paper condenser, and also for anode
decoupling and smoothing. Separate condensers
are equally suitable. The electrolytic alone is not
sufficierit for cathode by-pass, with this circuit, for
best results. but the paper condenser can be
reduced to 0.1xF or 0.05xF, if this is to hand.
The correct polarity must be observed when

wiring up the electrolytic condensers.
In the receiver illustrated. the M.W. coils were

Brocket soldered,
on clip

rRectitier ——-x

_Secondory

To
Output Choke
Transformer

\\Fig. 3.—The power supply.

] ,
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of different manufacture to the L.W. coils. This
is not important, provided a pair of matche

coils. for aerial and detector, is used for each.
waveband.

Coil Connections

Coil connections are shown in Fig. §, and the
tags can be identified from the maker's leaflet.
Referring to the aerial coils, 1 is the aerial con-
nection, 2 and 4 earth (chassis) connections. and
3 the R.F. grid connection. With the detector
coils. 1 indicates R.F. anode, and 2 H.T. positive,
these windings being connected in series. with no
switching. As with the aerial coils, 3 indicates
grid. and 4 chassis, or earth.

The aerial coils must be on top of the chassis,
and the detector coils below, to avoid instability;
Leads pass up through the chassis to the gang
condenser, as in Fig. 5. Short lengths of flex
are taken from the upper tags of the condenser,
to the R.F. and detector valve caps, as in Fig. 2.
Coil and switch wiring should be short and direct,
and aerial coil wiring should be clear of the
detector coil connections.

A SOpF trimmer is required in parallel with
each section of the gang condenser, as shown in
Fig. 2, unless trimmers are already fitted to this
component.

Mains Supply and Testing

If the receiver is inserted in an insulated
cabinet, with no exposed metal parts, the standard
of safety will be that usual with A.C./D.C. sets,
or A.C. sets drawing H.T. directly from the mains.
If possible, it is best to use a non-reversible sup-
ply plug (e.g., three-pin) and to wire this so that
the recetver chassis is taken to mains neutral. No
shock will then be felt on touching the chassis.
When the set is switched off, the double-pole
switch completely disconnects it from the mains.

If the “live” main is taken to chassis, the
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A f’ H
R LS Too02 To 802

mains voltage above earth, and
in no circumstance should they
then be touched.

Alignment is extremely easy.
The set should be switched to
the M.W. band, and the trimmers
are then adjusted for best Z2=
volume from a station received
at about 200 to 250m. A
station around 450 to 500m.
should then be tuned in, and the M Detector
M.W. coil cores are ad]usted for Coi
best reception. The procedure
should be repeated once or
twice, until no further improve-
ment is possible. The L.W.
coil cores are then adjusted for
best L.W. recepuon

MW, Aeriol
Cor/

Dial Readmg mC.

Pointer readings. can  be .\

cop ond  cop ond
*OCQSUF eQO0OSUF

front regr

section section
3
; o
To 902 [’]
i=) /

e 2 — ~
<~ 1000F— To Aerial
% Condenser
To HT+

v

matched’ _.4p with. ~a ~printed
dial by careful -adjustment of

trimmers and cores. With a Fig.
surplus gang condenser, exact )
readings throughout the wavebands may be

impossible, however. Trimmer settings will most
influence low-wavelength readings, while high-
wavelength readings, will be most readily modified
by changing the coil core positions.

It was found that the use of a clear glass valve
in either R.F. or detector positions resulted in the

recewer just going into oscillation, at the
maximum setting of the volume control. In such
cirdumstances, adding a valve-screening can,
bolted to chassis, removed oscillation. Oscilla-

tion is unlikely with screened valves, unless wiring

~
Below Chossis
5.—Coil and wavechange switch wiring.

causes stray coupling between aerial and detector
circuits. .

A few feet of flex or other insulated wire will
form a suitable indoor aerial. Reception of weak
stations will. of course, be improved with a longer
or outdoor aerial, but the latter is by no means
essential.

1t will be noted that one side of rhe mains is
connected to the chassis of this receiver. Ac-
cordingly. no earth connection must be made to
the chassis and no part of the recciver should be
touched when it is switched on.

Lw MW To Speaker Trgnsformer SpF Note : Points marked
Coil Coll | / ‘MC." are ‘earthing’
g m__Connections to chassis
—

primary

<Ot jiF

To
;_-Ieatef/:

100 © 2200 p’/gg;r;
PF
7o
*005

MF él 2 E ?? L1

=3 ]

Wavechange j Tunin, Volume | | On—0O#

.!;wltchg % and Switch

bl

To Mams

Fig. 4.—Uunder-chassis layout and wiring.
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D.C. Unit

TAPPINGS PROVIDE SEVERAL OUTPUT
VOLTAGES By E. G. Heath

HIS unit is for use with A.C. mains, and
gives any required direct current output
up to a maximum of approximately 20V

at 2A. It may thus be used as a charger for the
accumulators emploved to run models, etc. The
output is also sufficient for charging motor-cycle
or scooter batteries. or keeping large 6V or 12V
car batteries in good condition.

Models

With models having permanent magnet motors
(such as electric trains) the unit allows running
from the mains, with no battery. It may also
be used to run model motors with wound field
and armature. and to provide current for
iluminated models. though in these cases A.C.
taken directly from a transformer would serve.

The circuit is shown in Fig. 1. and the trans-
former has a tapped secondary so that various
voltages may be selected. In addition to the
voltages provided by adjacent tappings, two - or
more sections may be in use, to obtain other
figures. For example. 2 and 4 provide 8V, 1 and
3 supply 10.5V. | and 4, 15V. 3 and §, 18.5V, and
so on. The 5 ohm variable resistance gives further
adjustment. so that any voltage can be obtained.
The maximum will depend on the rectifier
rating. and there is normally no point in using a
rectiier with a higher voltage rating than the
highest voltage which will ever be required.

Operation

To run a model. an approximate voltage is
selected by fitting the two flexible leads to the

N
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Construction of the unit.

'

terminals. The resistance control knob is then
adjusted until the model runs at normal speed.
If the voltage needed is not known. it can easily
be found by trial, beginning with a low voltage
and increasing until the model works normally.

For accumulator charging, select 4.5V for 2V
accumulators. 10.5V for 6V accumulators, and
18.5V for 12V accumulators. slowly turning the
control knob from maximum resistance. until the
meter indicates the required charging current.
For trickle charging. or to restore a cell left
standing in a sulphated condition, a lower voltage
can be selected.

Transformer and Rectifier

Ready made transformers of this type can be
purchased. and it does not matter if the secondary
voltages are somewhat different from those given
in Fig. 1. For a maximum output of up to 2A
both transformer and rectifier should be rated for
this current. at least. A rectifier intended for an
input of up to 18V to 20V, or so, will be large
enough for charging 12v
accumulators.

If a transformer is to be wound
32s.w.g. enamelled wire can be
used for the primary and 17s.w.g.
or 18s.w.g. for the secondary.
There is, of course, no reason

+ why slightly thicker gauges should
not be used provided the bobbin
Output can accommodate the wire. . If
o the transformer core has a crossy

Fig. 1.—The circuit diagram.

—~ sectional area of 1sq.in. then
cight turns per volt may be used
for primary and secondary., That
is, the centre stack of . core
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R@p oo

TVentliotion holes

Vortage
Selection

i

Output
Contro/

O+ Q

Output -

Fig. 2.—Control panel layout.

stampings would be 1in.X lin., and the primary
would have 1.600 turns for 200V. 1,840 turns
for 230V. or 2,000 turns for 250V, Tappings
for mains voltages other than that of the actual
supply need not be provided, and a few turns
more or less will be unimportant. Similarly,
eight turns are used for each one volt required
from the secondary. That is, 56 turns for 7V,
then 28 turns for 3.5V. followed by 36 turns for
4.5V, and finally 112 turns for 14V. All turns
must be in the same direction. and layers of
insulating paper should be placed over each layer
of wire. Ample insulation must be provided
between primary and secondary.

The Meter

This can be purchased with the required range,
or adapted from a cheap surplus meter. Thermo-
couple meters are among the least expensive.
if ‘'one is to be used, it should be opened and the
thermo-couple taken out. The meter prongs or
terminals are then used for connections directly
to the meter moving coil, and the instrument
is replaced in its case. It will then have a full-
scale deflection of some 2mA to SmA or so (the
figure ‘depends on the actual meter) and must be
equipped with a shunt, before it can be used to
read 0 to 2A. The shunt is a piece of wire, of

PRACTICAL WIRELESS
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very low resistance, securely soldered across the
meter terminals, as in Fig. 3. A few inches of
20s.w.g. copper wire will usually prove suitable.

The length of wire to use for the shunt can
be found by trial. If a calibrated meter reading
up to 1A or 2A is available, wire this in series
with the output of the wunit, then adjust the
length of wire in the shunt so that the meter
indicates the same current as the calibrated meter.
Switch off each time the shunt is removed for
adjustment. If the unit meter reads higher than
it should, this indicates that the length of the
shunt wire is too great.

If no calibrated meter is to hand, a lamp
taking a known current can be connected to the
output terminals. For example. a 6W 6V lamp
will pass approximately 1A. The shunt is then
adjusted as already described. until the meter
indicates 1A. Other markings will then be pro-
poriional. as shown in Fig. 2

Construction
With the layout shown in Fig. 2, a three-ply

~panel 33in. X 74in. will be suitable, but this can

| __—Switeh

: <——Panel/

Shunt @ ; .

Meter
@ \\—>

o5 /

O0OO0OO0O

Mains

@

]

50 wire

wound
vorioble
res/stance

[~ Rectitier

T Primary
T——80se

Secondary/ Tronstformer

Fig. 3.—Wiring diagram.
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be modified to suit an existing case or box:
Terminals may be mounted directly on the wood,
or on a terminal strip. The exact position of the
]\égrjjous parts does not matter in a unit of this
ind.

A clearance hole will be needed for a flush
mounting meter. Some ventilation holes are also
required. as indicated, unless these are present
in the top and bottom of the case, or in the back
near. top and bottom.

Fig. 3 shows connections. Panel and base can
be joined with angle brackets, and the transformer
and rectifier must clear the resistance and meter.
The rectifier can be mounted by securing it to
two wooden or metal strips which are bolted to
the transformer.

Connections 5

Insulated flex can be used for all connections.
The actual markings on the rectifier should be
followed. because tags are sometimes placed in
different positions. Green is sometimes used to
indicate the ™ A.C.” tags, with red for positive
and black for negative. The rectifier fins should
be vertical, to assist cooling. Very little heat
will be generated with small outputs but when
maximum output is required the transtformer and
rectifier will eventually warm up slightly.

PRACTICAL WIRELESS
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The unit in its case.

A containing case is required, both to protect
the unit and avoid any chance of mains connec-
tions being touched. If a three-pin plug can be
used. the transformer core and one secondary
terminal should be wired to the earth pin. When
current is taken from a 13A point, a low-rating
fuse can be inserted in the plug.

British Institution of Radio Engineers

HE Council of the British Institution of
Radio Engineers has announced the
- Awards which are to be made for out-
standing papers published in the Institution’s
Journal during 1958. The senior award, the
Clerk Maxwell Premium, goes to Mr. C. Powell
and Mr. D. A. Hendley (Decca Navigator Com-
pany Limited) for the paper “ Dectra: A Long
Range Radio Navigation Aid ” which was read at
an Institution Meeting in March of last year and
published in the May, 1958. journal.

Other awards are as follows:—The Heinrich
Hertz Premium, which is for the most outstand-
ing paper on the mathematical or physical aspects
of radio is to be presented to Mr. K. Foster,
(Cossor Radar and Electronics Limited) for the
paper. “ The Characteristic Impedance and Phase
Velocity of High-Q Triplate Line.” (Published in
December. 1958.) 0

For the third successive year the Sir Louis
Sterling Premium for an outstanding paper on
Television Technique is to be awarded to Dr.
A. van Weel (Philips, Eindhoven). His paper
“Design of Detector Stages for signals with
Symmetrical or Asymmetrical Sidebands.” con-
cludes his detailed examination of the design of
successive stages of the television receiver.

The Sir J. C. Bose Premium is being awarded
to three Indian physicists from Andhra Uni-
versity. South  India. They are Dr. B.
Ramachandra Rao. Dr. M. Srirama Rao and
Mr. C. Abhirama Reddy. Their paper is entitled
“ Magneto-ionic Fading in Pulsed Radio Waves
reflected at Vertical Incidence from the Iono-
sphere ” and was published in November, 1958.
Dr. M. S. Rao is now with the National Research
Council of Canada.

g~

The Brabazon Premium is for an outstanding
paper on Electronic Aids to Aircraft Safety and
it is to be awarded for two associated papers by
members of the Electrical Engineering Depart-
ment of Birmingham University—Professon
D. G. Tucker. D.Sc.. Dr. V. G. Welsby. Mr,; R
Kendall and Mr. D. E. N. Davies, M.Sc. The
papers are entitled “ Electronic Sector Scanning ™

and ‘‘Radar Systems with Electronic Sector
Scanning.”
The Marconi Premium is the third of the

Institution Premiums this year to be awarded to
overseas engineers. It goes to Dr. Maorton B.
Prince and Mr. M. Wolf of Hoffman Electronics
Inc., Evanston. lllinois, U.S.A. Their paper,
“ New Developments in Silicon Photo-voitaic
Devices” was read at a meeting in London in
June. 1958. ’

The award of prizes to outstanding candidates
in the Graduateship Examination of the British
Institution of Radio Engineers during 1958 has
been announced as follows:—

The President’s prize for the most outstanding
candidate in Section B of the Examination is to
be awarded to Kenneth Henry Green (now an
Associate Member) of Woodmansterne, Surrey.

The S. R. Walker prize for the most outstand-
ing candidate in Sectton A of the Examination is
to be awarded to Dennis Grant Skinner og
Romford, Essex. .

The Electronic Measurements prize for th’
most outstanding candidate taking the "Part
optional subject of Electronic Measurements i§
to be awarded to Ian Frederick: Howard«Goult
(now an Associate-Member) of Enfield, Middlg'c
séx. T T——
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REPAIRS
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"PRACTICAL ,
WIRELESS” | |
ATREMARKABLY Nt
LW e SAVES YOU POUNDS!

Here is just the practical, at-a-glance guidance YOU need, whether you
wish to know how to service radio and TV sets, install an extra lighting
point, or repair any domestic electrical appliance—from a bell or an
iron to a vacuum cleaner or washing machine. Explains, in simple
language, basic principles and working of modern radio and TV sets

£ ILLUSTRATIONS

and electrical appliances. Shows how to test for faults and carry out
maintenance and repair work by the m?st modern methods. Special ALI' THIS'—A N D
section on the operation and servicing of frequency modulated receivers.
480 pages. Over 400 illustrations. ‘Amazing value—Standard Edition, M on E_IN ONE

18/-, De Luxe, Leathercloth, 20/- inc. postage, packing, etc. GREAT VOL“ME
ESSENTIAL TO EVERY SERVICE ENGINEER, ke Fiay S

Current, Yoltage, and Resistance.

ENTHUSIAST AND HANDYMAN! Coils, Capacitors and Valves.

Basic Radio-receiver Circuits.
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The Heart of a
good tape recorder
is its DECK!

For the enthusiast who loves to
experiment — who wishes to
build up his own tape recording
unit—to construct into his own
furniture or to add to existing
hi-fi equipment, the Brenell Mk,
5 Deck presents truly remarkable
value. Its versatility of application
has firmly established the Brenell
in the hi-fi market as a general
purpose deck with immense
advantages. Superbly made, it is
conclusive evidence of the skilful
design for which Brenell are noted.

Performance is true-to-life performance

PRACTICAL WIRELESS
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Four recording speeds : 1}, 3§, 7} and 15 i.p.s. Permits use of Bfin. reels
(3,600ft. of D.P. tape at 1} i.p.s. plays over 12 hours) ; three independent
motors (B.T.H.).
without spillage. Pause control. Digital rev. counter. Fast rewind (1,200ft.
in 45 secs.).
Extra erase heads, £2.4.0 inc. pressure pads.

Extra rec./playback heads (upper or lower track), £2.4.0 inc. pressure pads.
Stacked stereo rec./playback heads, £10 inc. pressure pads.

Also rec./playback amplifier with power unit, £24.

BRENELL ENGINEERING CO. LTD., la, Doughty Street, London, W.C.1. Tel. CHA 5809, HOL 7358.

Special foolproof interlocking controls. Instant stop

Tape Deck with provision for extra heads. 28 Gns.

A.M.[F.M.
RECEIVER

In beautiful Walnut
Cabinet, 5 valves, in-
ternal Ferrite Aerial.
Long. Medium and
Short Wave. and F.M.
Wave Bands.  Price

£12.12.0.&7

POCKET TRANSISTOR SET

A six Transistor Radio

to fit your pocket, the

latest type printed cir- %
%

P

e
3 b

cuit. Internal Ferrite

Aerial operating 9 volt i
p.p. 4 battery, highly‘- e
sensitive on medium =
wave band, housed in
an attractive plastic
cabinet in Red, Cream or %
Blue, size 51" x 31" x Y7,
weight 12 oz, . b

Unrepeatable at the price of £8- |9-6- 2/6.

TRANSISTOR
KIT

. A s'[x Transistor pocket
%, radio, can be built for

£9.19.6.

plus 3/6 post. Full
medium and long wave superhet. Printed circuit construction,
using latest miniature components, 2}” moving coil speaker,
Ferrite Aerial. Choice of an atiractive plastic cabinet in
Cream. Blue or Red. Complete easy to build instruction
book included. All Parts Sold Separately.

AMPLIFIER AND
CABINET 3-vatt Am-

plifier. using
an ECL82 Valve and Metal
Rectifier, housed in a modern
attractive  styled walnut
cabinet with 57 P/M Speaker

and on/off and
£4.5.0. »&v

We hold large stocks of Con= PLEASE SEND Fon oun

densers, Resistors, Ceramicons,

Volume Controls, Speakers, etc. GURRENT PRIGE LIST

378 HARROW ROAD,

Hours of business : 9 a.m.-6 p.m.

tone controls.
Can be sold for
RECORD CHANGERS
Collaro Conguest: 4-speed Auto Changers. turn over stili,
£7.19.6. Collaro AC4/564 : Rim drive 4-speed player, turn

-over stili, £6.9.6. Collaro Junior : 4-speed Single Player,

Separate Pick-up £3.15.0. B.S.R. UA8 4-speed Auto Changer,
Manual and Auto Control Dual turn over stili, £6.19.6.
Garrard RC120/D Mark 2, 4-speed Auto and Manual
Controls, using GC2 Cartridge, price £9.9.0.

Post and Packing 3/6.

WIRECOMP ELECTRONICS

LONDON, W.9.

Tel.: CUNNINGHAM 9550
Open all day Saturday.
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i A SINGLE PUSH-PULL AMPLIFIER FOR

iy

9 MATRIXING OUTPUT TRANSFORMERS '

N ihe U.S.A. this circuitry has created con-
. . .
12 siderable interest, and references have begun
T to appear over here. Without going deeply
into the mathematics of the subject, one need
just say that it stems from the simplex technique
used for many years by broadcast line engineers.

LAt

Fig. 1.—The required
input phasing.

B Y TP P ST NP

-70“—_]. m

TRH - — . .

1t has now been re-introduced for stereo applica-
tion by .the Columbia Broadcasting Company,
though with several modifications. It enables
one push-pull amplifier to amplify both channels
of a 45]45 stereo recording. The idea of one

BOTH STEREO CHANNELS HAVING
By A. G. Bourne

5 ‘ ® (e 3
A Stereo Amplifier
g

complete push-puill amplifier with an inexpensive
output transformer doing the job of two separate
push-pull amplifiers is definitely desirable if cost,
space and electronic simplicity is considered.

Circuit

In effect. an ordinary monaural push-pull
amplifier is two separate amplifiers, all valves’
and components being duplicated. The exception
is that one pushes and the other pulls, the ties
being at the input or phase inverter, outputs and
power output transformer. Therefore, each side
can be used for one of the stereo channels. The
two channels of information in the stereo groove
are referred to as right and left, but they really
depend on the degree of vertical and horizontal
motions; it is a relationship of sum and difference
signals. > :

Without further ado. one fact, a limitation if

ANWWW
via R9 4700

beCLee

- RH
u
;I
y 6~
?
NC . Not connected when R9
using denticel 4700

‘transformers

, vig
HECLB2 Input cireuit
&5 ©=1 /f Tone contro/
< /s required
RiZ
9500
K0 ===
Log
390
,J- DoF
7 50
In =
230v Com
g !
( 4
7—2 ———
nC 50 b
in
C
# L
250v =
RIO
1KQ2
AN

- "+ Fig. 2.—The circuit diagram.
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you like, must be mentioned. Most stereo cart-
ridges are phased in such a way that lateral
motion gives two positive outputs, but with this
circuit, it is necessary to reverse one set of leads.
In other words the pick-up is connected with one

O
Normal Push—Pull
~———— Qutput Transformer
to suit valves and
cT cT usual Speaker
— — impedance
—0
Paralle!
Load is 14
Anode to Anode
Logd of —»
Push—Pull
Transformer
8+

Output
Transformer
Fig. 3.—Using a single-ended output transformer
Jor the parallel channel.

Output
Valves

Impedance is
V4 Secondary
Load

output positive and the other negative to supply
the necessary input phasing. A four terminal
cartridge is therefore needed and three terminal
types which are not phased specially for this
simplex operation cannot be used. The phasing
of the two inputs is shown in Fig. 1.

Valves

It will now be apparent that one can, within
reason, use valves for both high or low power
output, and the author. has constructed a very
simple unit based on a medium power output.
using ECL82s and an EZ80 rectifier, from which
an acceptable output with adequate sensitivity is
possible. The circuit is shown in Fig. 2. Again,
6Vés and EL84s have been tried with conse-
quently higher outputs, adding one ECC83, an
EZ81, and a further ECC83 with tone controls.

In the prototype, both transformers are push-
pull types since they were on hand, but as pre-

mBKﬂ 5 2

150 &0

20

'
]
1
i
]
v
'
v
'
i
'
'
‘
.
'
i

8K

2K0

fo Summ—1
8+

(3

Fig. 4. —Examples of transformer connections.
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viously mentioned a single-ended version would
do equally well for the parallel channel provided
the centre tap arrangements of primary and
secondary were reasonably accurate (Figs. 3 and
4): nevertheless negative feedback does help in
this diregtion. A balance control has been speci-
fied in one negative feedback chain, but. alterna-
tively. separate volume or gain controls could
have been chosen. and fixed negative feedback
used for both channels.

Loudspeakers

The choice of speakers is left entirely to the
constructor. Several methods have been tested
with inexpensive and high fidelity types, either
as separate full range units, or a combined bass
speaker with two additional types for frequencies
above 250c/s and crossover (see Fig. 5). Little if
anything is lost by this latter configuration. 1In
every instance satisfactory performance has been
achieved. Perhaps a word might be necessary
here to say that this design was not intended to
compete with its much more expensive brothers.
However, the overall quality from this compact
system is very good. After one has played with
express trains and racing cars, one settles for a
compromise in the spacing of speakers.
Theoretically, it seems, one should space these

AT

- 4
mH = Cone
Output
-
/CO)|
7
|

Push
valves
Paraller

Push—Pull

Bass
Speaker
+

100uF .

=2 Cone
= Pull

Fig. 5.—* Combined” bass speaker system for
frequencies below about 250 cfs with separate
loudspeakers  for frequencies above 250 c/s.
Signs plus and minus refer to a cone “ pushing
and a cone * pulling” when checked with a torch
battery for phasing.  Somé speakers are marked
with a red line for the * push ” condition.

six. eight or ten feet apart, situated equidistant
from each. However, it’s your home not an audio
fair booth or dealer demonstration room! Like-.
wise a pure 100W is necessary, etc., etc. Of
course, some of the “gimmick ” attraction for;
the benefit of friends is lost with close spacing of’
speakers, but there still remains the depth and*
clarity so noticeable with stereophonic reproduc-
tion of music, and the system shares thezroom
with the furniture rather than replacing it: The

choice is yours.
)
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D.C. OSCILLOSCOPE
i A.C. MAINS 200250 VOLTS

SIMPLIFIED  SERVICING
PROBLEMS WIIEN USING
TUE
‘TESTGEAR’ SCOPE
3in. D.C. OSCILLOSCOPE

Enzineered to precision stand-
ards, this high-grade instrument
is made available at the lowest
" possible price. incorporating
the essential features usually
as<ociated with luxury instru-
ments.

This ‘“SCOPE™” will appeal
particularly to Service Engin-
ecrs and Amateurs. -\ hizh zain,
exteemely  stable  differential
\-amnlm(-r (30 mV/C.M.). Provides ample sensitivity with A.C.
or D.C. inputs. Especially suitable for measurement of transis-
tor operating conditions where maintenance of D.C. levels is
of paramount importance. Push-pull X ambplifier ; Fly-back
suppression : Internal Time-base Scan Waveform available for
external use ;. pulse oulpul available for checking T.V. Lin¢
O/P Transformers, etc. ; Provision for external X 1/P and CRT.
Brightness Modulation. Size 10in. 1"h 61in. wide, 9in. deeD.
Wegt. 113 1bs. £15.15.0. plus P. & P. 76, or 30/- deposit. plus
P.&P. 76 and 12 monthly paYments of 78/6.
FULL 12 M GUARANTELE INCLUDING
~\l Vlas AND TUBE.

8-WATT PUSH-PULL
AMPLIFIER

COMPLETE WITII CRYS-
AL MIKE AND S8in.
LOUDSPEAKER

A.C. mains 200-250 v. Size 10¥in.
% 6iin. x 24in. Incorporating 6
valves. H.F. pen., 2 triodes, 2
output pens and rectifier. For
use with all makes and type
of pick-up and mike. Negative
feed back. Two inputs, mike
and gram. and controls for
same, BSeparate controls for
Bass and Treble lift. Response
flat from 40 cycles to 15 Kcs..
4 2dB ; 4 db down to'20 Kcs. Output 8 watts at 5% total distor-
tion. Noise level 40 db down all hum. Qutput transtormer tapped
;ggoadnnd lsio}im1 'speech c'::)lls. For use with Std. or LP
rds mus cal instruments such as
Guital £4 19 6 P. &P 7/6
Or 20/- deposlt Plus P. & P. 7/6, and 4 monthly payments of 23/-.

6-WATT PUSH-PULL AMPLIFIER
A.C. Mains 200/250 v,, 1ncorporat1niz 4 valves and metal rectifier,
2’inputs. high and low, and controls for same. Separate controls
for Bass and Treble lift. Size of chagfis 11in. x 4}in, x 2}in.
. us

598/6 P75

2-TRANSISTOR POCKET RADIO
Plus Germanium diode, fully tuneable over medium and long

waves. Size 3!in. x 4¢n. x {in. Complete set. of components includ-
ing case and 2 transistors, earpiece and wiring diagram (less

batteries). -
1
19/6 5 %%

PUSH-PULL OUTPUT STAGE
JInclusive of transistors with input and cutput transrormers to
match 3 ohm speech coil, suitable for use with the above kit.
Complete kit of parts inciuding tmnsistors and wiring diagram.

Plu
P &P, 1/6

AC/DC POCKET MULTI-METER KIT

coil meter,

Comprising 2in. movin K
scale calibrated in AC/DC volts,
ohms and milliamps. Voltage range
AC/DC 0-50, 0-100, 0-25C, 0-500. Milli-
amps 0-10, 0-100. Ohms range 0-10,000.
Front panel, range switch, wire-
wound pot (for ohms zero setting),
toggle switch, resistor and rectifier.
In grey hammer finish case.
19/6 Pl us Built and tested
1/6 7/6 cra.

Point to point wiring dlagram 1/- free with ki

SIGNAL GENERATORS

Cash £6.19.6 or 25/- deposit and
68 monthly payments of 21/6.
Post and Packing 5/- extra.

Coverage 100 Kc/s-100 Me/s
on fundamentals and 100Mc/s
to 200 Mc/s on harmonies.
Metal case 10in, x 6jin. x
5iin., grey hammer finish.
Incorporating three miniature
valves and Rectifier,
A.C. Mains 200/250 v. Internal
Modulation of 400 ¢.p.s. to a
depth of 30% ; Modulated or
unmodulated R.F. output contmuous]y variable 100 millivolts.
C.W. and mod. switch, variable A.F. output. Incorporating magic
eye as output 1ndicawr Accuracy plus or minus 2%.

Cash £4.19.6 or 25/- deposit
and 4 monthly payments of ,
21/8. Plus Postage and
Packing, 5/-.

Coverage 120 Kc/s—84 Mc/s
Metal case 10in. x

4in. Bijze of scale, Gnn x
3iin. 2 valves and rectifier.
A.C. mains 230-250 v. Internal
modulation of 400 ¢.p.s. to a
depth of 30°. modulated or
unmodulated R.F.
continuously varlable
millivolts. W.
switch variable A. D output and moving coil output meter. Grey
hammer finished case and white panel. Accuracy plus or minus2%.

B.S.R. MONARCH
UA8 WITH
STEREO HEAD

4-speed plays 10 records 12in.. 10in
or 7in. at 33, 45 or 78 r.p.m. Inter-

mixes 7in.. 10in. and 12in. records of
the same speed. Has manual play

position ; colour brown. Dimensions:
12}in. x 10{in. Space required above
baseboard 4#n.. below baseboard
2%in. Fitted with Full-Fi turnover
crystal head.

£7.19.6 Ty 3 Postage

PLAYER CABINET

Finished in 2-tone leatherette, will take B.S.R. UAS, with room
for amplifier and 7in. x 4in. speaker. Overall size, 15}in. x 13{in.’x

gin. 39/6 Plus 5/- P. & P.

Similar to the above in POLISHED WALNUT will take Collaro
9/6 Plus 5/- P. & P.

MAINS TRANSFORMERS

All with tapped primaries. 200-250 volts. 0-160, 180, 200 v., 60 ma.,
€.3 v. 2amps. 10/6-32)—0—320 .75 ma.. 6.3 v.. 2.5amp., 5v., 2amp.,

10/6. 280-0-280. 80 63 v. 2 amp.. 6.3 v. 1 amp.. 10/6.
Postage and packing on the above 3/-.

F.M. TUNER UNIT 13 CHANNEL
Permeahility tuned, by famous TUNER

German Manufacturer. Cover-

age 88—100 Mc/s. Complete with

ECCS85. Size 4in, x 2in. x 2in.
25/- Plus P. & P. 3/6.

Circuit diagram 1/-, free with
unit.

IMITATION
LOG FIRE EFFECT
Size 14 inches x 1l inches

Plus P. & P. 2/6.

34 t0 38 Mc/s. Com
plete _with PCF80
and PCCgp4.

These have

been re-
moved from
chassis.
Complete with knohs,
P. & P. 3/6 extra.

as above, 16-19 Mc/s. complete
with knobs less valves, 13/-
Plus P. & P. £/6.

RADIO & T.N. COMPONENTS (Rcton) LTD.

23 HIGH STREET, ACTON, LONDON,

All enquiries S.AE.

W.3.

Goods not dispatched outside U.K.
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Whether you're building your own amplifier or
servicing a complete installation—for fault finding
on anything from pre-amplifier to speaker—you i
find the MULTIMINOR to be * just right.”

You'll enjoy using this neat pocket instrument giving
readings over nineteen ranges on a clear open scale.
A.C. and D.C. voltage, D.C. and Resistance measure-
ments are made by means of only two sockets. The
robust, easy -to-read range selector has a smooth,
clean, positive action.

“ Can vou afford it 2 Let’s say rather—* Can you
really afford to be without it?”

Designed and Manufactured by

WIRELESS

December, 1959

Indispensable

THE

MULTIMINOR

19 Ranges

D.C. Voltage :0-1,000V in7 ranges

Sensitivity ¢
10,000 ohms per volt
on D.C. voltage ranges.

1,000 ohms per volt
on A.C. voltage ranges

A.C. Voltage :0-1,000V in 5 ranges

D.C. Current : 0-lIA in 5 ranges

Resistance : 0-20,000 2, 0-2M

Pocket Size :
Weight : | Ib. approx.

List Price £9

Complete with Test Leads and Cli

Leather Case if required 32/6.

Telephone :

55 x 3§ x 1§ inches.

10s.

Accuracy @
On D.C. 3% of full
scale value.

On A.C. 4% of full
scale value._

0,

To meet special
requirements, instrue
ments can be supplied
to a higher degree of
accuracy for a small
additional charge.

bs.

ViCtoria 3404 (12 lines)

AX YO 1. 11> AVOCET HOUSE - 92-96 VAUXHALL BRIDGE RD. - LONDON - S.W.{
MM.10
GENUINE GUARANTEED BRITISIH TRANSISTORS

A television course
for you to study at home

Entirely new! Practical!
Bang up to date!

THE FAMOUS BENNETT COLLEGE OFFERS YOU THIS

of the signal, scanning and
reproduction of picture from
signal. Aerials, types and pur-
pose. The cathode-ray tube.
Time-base oscillators, and out-
put circuits. Synchronisation.
Video frequency amplifiers.
The TV tuner, turret, incre-
mental, etc. Television test gear.
Television fauits.

For more details, fill in the
coupon below. Your studies cost
little. the book you need isin-
cluded in the cost.

An entirely new course of
study based upon up-to-date
techniques has now been pre-
pared by The Bennett College.

The course is non-mathema-
tical, and contains clear dia-
grams, starting from the very
beginning (even including the
basic principles of sound radio
receivers, if desired) and cover-
ing all that you need to know!

This is what you've been
looking for! A home -study
course includes: production

r To THE BENNETT COLLEGE (Dept. M 104 TV Shefﬁeld)—l
I Please send me details of the new I
| TELEVISION SERVICING COURSE |
I NAME e . I

I ADDRESS ...

L

RED SPOT
COMPLETE WITH ONE,

ELLOW, 7/

Transistor 1folders, 1/3.

B/= WHITE sPOT 6/3

TWO AND THREE TRANSIS.
TOR CIRCUITS. DON'T DELAY-—THESE PRICES CA!
LAST

N.—Set of 7 Transistors, one XA102,
02, one XB103, ttvo ‘(C 101.

. X1104,10/-: XAL0% 187 XA103. 157
S R L 10 e NP WIS 16. s4/-:
0044, 26+ : 0C45, 23/-: OCTD. BT s P 0(73_ 170

etc.. also BRIMAR Transistors.
ARDENTE sub-miniature, 1/9,

REID/YELLOW, 15/-,
(wo XA101,
Limlted quantity.

YSTAL DIODES STILL ONLY 1/- EACH.

CR
FERRITE ROD.—!in. diam. 6in. long. 2/9 ; . 216,
C DRX/1., 2/6 ; Teletron HAX, 8/-.

OILS.—Repanco DRR/2. 4/- 3
All complete with circuit:
TUNING CONDENSERS, —500
dielectric, 4/- each ; pt

300 pf (.
TRANSISTOR CIRCUT ’l” —The NEW
W111 fit in your pocket. no aerial needed. 1/3.
: Major —7 (7in. x 4in. speaker), 1/6 :

transistor set.

Mini —7 Mark II, 1/8:

5in. long.

pf (.0005 mid.).

Variable, solid
mid.), 3/9 e mfd.

ach. .0001 3/~
I\l INI TIHIREE three-

Taree Dee (three transistor), 11d.; REP car radio. 2 watt output

l’\\

Q" (6 translstor) 8d. Teletron Transidyne 11d.
'S 1-VALVE BATTERY SET, 11d.

Circult & Plans.

RO TSS AN valu6s, 10%. § watt, cach 6d. 1 Watt 9d. each:
u)\lm\sl«,l{s —Minlature 1001 mfd .002 mfd./Z100 v.,
01100 v., 10d. ; .1 mfd./100 v., 1/2 { a./350 v., nd.o. Cemmio

005 mf
disc, 1, 000 pf.. 3.000 pf. 10 k (011())‘ 9d Sl:a.ndari‘l/ size

v.,

8d. . .1/350 v.. 9d. : .1/500 Vv .5/350 v 11.
ELLECTROLYTIC (Can Type) —'32-32/450\' 8/8 ; 50-50, -
100-: 200/2"5V 8/9 ; 60-250/275 v.. 8/9 ; 64-120/350v., 9/8 | 60~100/275v
/i 24-24/350 v.. 4'8. Tripie sectlon * 100-100-200/27: 13/-:
60-50 50/3.)0 v.. 9/10. Wire ended mfd./450 v., 2/4 ; 16 16’450
4/- 8-8/450 V., 2/9 ; 8-16/450 v., 2/9 50 mfd.50 v.. 1/6 ; .25 nd,
25 v., 1/9. 100 mfd. Gv. 2/3.
NMiniature : mfd. 25 v., 2/8; 50 mfd. 12 v., 2/3. 8ml‘d 2/9.
Sub-miniature : 25 mfd., 8 mfd., 16 mfd., 5 mfd., 2 mid.
3/8 ; 100 mfd., 2/9 ; .1 mfd, T. €.C., Type CE68D 4,

TERMS : Cash with Order
(or C.0.D. on grders over £2).

ALL  OUR CES ARE
POST PAID.
OAKFIELD RADIO

THE TRANSISTOR PEOPLE
Mail Order Only
44 Oakfield Road,

YOU CAN SAVE 1/- in every
£1. Send 1/8 for our 58-page
Catalogue and receive your
order number for the Amazing
Credit Coupon Schemé. Free
Lists, Bargain Offers. Latest
News. etc.. etc. ORDER N
Don't Dela.y

Stockport, Ch e,
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A Transistorised “N” Circuit

A NEW APPLICATION OF AN OLD CIRCUIT

OME  years ago, PRACTICAL WIRELESS
published a very interesting series of articles
by W. Nimmons entitled “Old Circuits

Reviewed.” Amongst the circuits dealt with was
the Lodge “ N.” 1 have constructed all the cir-
cuits mentioned and found the Lodge “ N could
be adapted for use with transistors.

. Fig. 1.—(Left) The ** N "’ resonator.
Fig. 2.—(Right) Valve circuit.

Mr. Nimmons wrote, “In the ‘N’ circuit we
have a closed resonator consisting of a relatively
large inductance coil and a relatively small capa-

"eity. " This is stimulated by impulses conveyed to
4t by a single wire and .builds up only those oscil-
ations to which it is itself in tune.

- *“Referring to the circuit in Fig. 1, the induc-
“fance. is about 100/120 turns, and the capacity
-0.00014F. The condenser in the aerial lead is a
dixed one of 0.00014F.

* “The frequency at which the resonator is tuned
is called the ‘N’ frequency.

“ Now. if a suitable choke is placed in the
anode circuit of the valve (Fig. 2). and if the
grid has alternating potentials of a frequency

Yolele /¥
[
Al
*000/ L
y7a
100=/20
turns

Fig. 3.—Combination of the circuits of Figs. 1 and 2.

‘N’ applied to it. and if the plate is earthed.
then the earthed plate will pulse gently at that
frequency.”

—~Regeneration

[ " When these two circuits are combined (Fig. 3)
the “ N ” circuit builds up energy both from the
aerial by collection and from the capacity effect
between aerial and earth. Regeneration takes

¥

b B

By J. Saunders

place when the “N ™ resonator is tuned to a
frequency different from that of the incoming
signals. If the difference is very slight the
incoming signals will build up to an amount in
accordance with the energy curve of a tuned
circuit and heterodyning will take place in the
circuit. The aerial, being a collector only, and
out of tune with the incoming signals. cannot
respond, and therefore cannot radiate. This is
why the “N " circuit is non-radiating. In any
case, the amplitude factor is so low when using
transistors that the problem is not serious.
Unfortunately. the circuit as shown in Fig. 3
allows strong signals to force their way through
to the grid. To remedy this, Lodge inserted a
choke coil between aerial and earth. The purpose
of this coil is to shunt unwanted signals 1o earth

\/ = Earth
Choke
HT+
*O00/uF, k
1l Choke
Al
[ l/ (Phones
orLF
G L Transfmr)
wE 100120
turns

Fig. 4 —Wiring a choke between aerial and earth.

and it should have about 40 fewer turns than the
“N ™ coil (Fig. 4).

Transistors will not oscillate and detect well at
the same time, but this was easily overcome by
placing a crystal diode between the “ N ™ resona-
tor and the emitter (Fig. 5).

Results

The sct gives excellent results like this but
strong signals persist in breaking through to the
basc. making the reception of distant stations
diflicult. A wave-trap would cure this fault.
although it was found that a tuned circuit could
be placed between the aerial and earth (Fig. 7)
without interfering with the operation of the
*“ choke ™ or the “ N " resonator. This improves
the tuning. making for greater selectivity.

The coils are, as Mr. Nimmons recommended,
on 2%in. formers. The “choke ™ and tuning coil
arc wound with 60 turns of 26 s.w.g. enamelled
copper wire. while the “ N coil is wound with
100/120 turns (I used 100 turns). These coils
should be arranged at right angles to each other
as shown in Fig. 6. The construction of the coils
is not critical; no tappings are necessary which
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simplifies winding. The coils could be wound on
smaller formers, but since most transistor sets
~

Earth —
Choke (60turns)

*000WF

oc7e

Fig. 5.—The use of a crystal diode between the ** N '~
resonator and the emitter.

work best with a large loudspeaker, there is really
no less room inside a cabinet with large coils
than with small coils. Also, large coils are more
cfficient.

Transformer Coupling
In the amplifier I used resistance-capacity coup-

PRACTICAL WIRELESS

December, 1959

circuit unstable, so 1 suggest that a. battery of
between 9 and 18 volts be used. The H.F.
choke in the collector lead of the first tran-
sistor is important because Sir Oliver Lodge,
stressed the desirability of a load in the circuit at
this point. ’ ;

Tuning is mostly achieved through C3, the
0.00014F condenser (Cl) brings the signal up to
strength. Reaction is controlled in the usual way,
that is, the knob is tuned until oscillation begins,
and then tuned so that the set is just on the
threshold of oscillation, when the signal -should
be heard clear of interference.

Quality

One thing that is very noticeable about most
regenerative receivers, and the Lodge “ N ™ circuit
is no exception. is that there is a marked differ-
ence in the quality of the sound produced when
compared with other sets. There is less back-
ground noise and music is reproduced with a
good resemblance to the original at the broad
casting station.

The set is very easy to construct, being quité
a simple affair to put together. 1 have given no
details of the size of cabinet used because this

”

ling. but transformers could ¢

be used here if preferred. \/ will depend on the components to hand and on

Originally, a_0.0005zF con- 0003

denser was included in the MF gp 7 "0005uF .

acrial lead in order to prevent P | | Fue Eart!

the possibility of the signal 17 60 2urns +pot chassis)

overloading the transistors. :c3‘4 =

although in practice - it was ) __.-'0295

found not to be necessary even L = ST

though T am within a mile of =l il LE_J HFC L J " Spegker -

the BBC Welsh transmitter. Q000 - s :

The 0.0001xF condenser in 60 turns KO= =

serics with the aerial and the #gé WF AF =

*'N ™ resonator controls the : RF Transistor t

regeneration, *000/ ’a”s’“o.: ﬁ ‘\ =
Oscillation of the set is quite L — 3 P X\

stable—in fact, stations come ) it

through at full volume with the & ,J Transformer

reaction condenser set at a low 19050

value—so that local stations turns - =E

can be tuned in without the = Svolts

necessity of producing howls Fed 39 S

from the receiver. ;-i:_.

Battery

In the circuit diagram (Fig.
7) the battery is a 9V type, .
although other voltages can be used. However it
may be found that too high a voltage will make the

/00 to /20
turns

60 turns each

|

i

LF

&

Coils wound on 2//2" diameter formers

|

|
|

Fig. 6.—Details of the coils.

Fig. 7.—The final circuit diagram.

the type of amplifier used. although the set does
give quiet ' volume with one transistor and a 6in.
speaker. provided a good aerial and earth are
used. Selectivity is much the same as a ““ straight ™
set using two or three tuned circuits, but there is
more volume.

_PRACTICAL WIRELESS CIRCUITS
17th Edition
By F. ). CAMM 17/6, by post 18/7
from &

GEORGE NEWNES, LTD,,
Tower House, Southampton Street, Strand, W.C2.
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- RECORD PLAYER BARGAIN OFFER =

A self-contained | ortable unit comprising the latest Collaro §

4-speed Auto Changer Record Player, incorporating the =

famous High Fidelity Studio '* O ** Xtal Pick-up with Turnover =

Cartridge, and fitted with L.P. and 78 Sapphire stylii. An =

internal 2 valve amplifier of modern design with variable =

tone and volume controls is ficted. This, together with a =

quality 6in, P.M, speaker, ensures a high standard of repro- =

it duction. The whole is housed in a robust wooden cabinet o

T attractively styled in a maroon contemporary leather cloth =

= with contrasting polka dot relief. A fortunate bulk purchase =

m = enables us to offer this commercially styled Player at the =

| EI following attractive breakdown Unit prices : =

§| Collaro 4-speed gutochanger, £6.19.6 + 4/6 corr. §

= 2-vaive, 2-stage amplifier, ready wired, 9. 0 N 0 E

= complete with speaker, etc.. £3. 7.6 + 2/6 carr, This "complete 3 unit ** Do-it-yourself ** |=

= y . . Record Player Kit offered at amazing |=

= Cobinet with mounting board, etc. bargain price of =

= Size' 18}in. x 13%in. x Ht. 8}in, £2.12.6 + 3/6 corr. =

_—=_ This is o recommended bargain buy and when present stock is £|2 o |9 . 6 E

! =| exhausted cannot be repeated. Originally built to be sold at 17 gns. carriage free. =

R T T T T T T e T T T T T
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P 7 |' RE-GUNNED TV TUBES RECORD PLAYER BARGAINS

2 waveband car Radlo Klt . New Reduced Budget Prices INE.W RELEASE by E.M.I.—4-speed Single Player

f2 v. operation Med. & Long' Waves | New Meater, Cathode and Gun A bly | Unit fitted with latest siereo and monaural Xtal

: c , 5 ) 5 cartridge and dual sapphire stylii. Auto st
Development_of ' the famous Biimar Hybrid | | fitted to all tubes. Reconditioned virtually and start. i argai atonly
vibratorless Car Radio Circuit. 5 latest ty%e I :’ l':ew' Now 12 months’ guarantee to !6?10 0rt CETD AR
low voltage valves and Power Transistor. RE.F. ighest standards—as used by our own D
stage and, permeability pre-nligned Cridon | | g8 220 HONE Y Ttk sversonuee el apecd aulochanger
Tuner Unit provide extremely good sensitivity 12in. £6. 14in. £7. 17in. £8.10.0 Bargain £8.19.6 T Ry o
and Signai/Noise ratio. ~Printed circuit and ] Adin £6. i, €7. -atock  Ca e
o BT O i i e D O o3t Mu! azda types ex-stock Carr. & | Garrard—Latest RC121/D Mk 2—fitt

ia ‘ ed with GC8

Metal Cabinet 8in. x 7in, x 2}in, with attractive | | in&- 10/~ Xtal cartridge, piug-in mounnral head.
dial, ~Speaker and Power Trasistor stage |1 10/- Part Exchange allowance on your ol tube. | manual selector, eto. The commelteor choic:“;ﬂ
mounted separately, approx. 8in. x 3in. x 3in, . 7-VALVE AM/FM audio perfection.
RECOMMENDED BUY RADIOGRAM CHASSIS | Limited burmuin oftr only 9) gas. Plug.in sterso
omplete Kit a xtra.
gar(ain Price £1 2 N 19 N 6 I Surplus Bargain Offer I é;‘""‘:’:: fand ’;’/’;"d nrew, fully guaranieed models.
P. & P. 3/6. ) Comprehensive bargai .

Instruction Booklet and Parts List I M‘]’;"S;‘m"r“; {fn itaznm:t':ck.n;g;d {::’fr vﬁg]:::},‘m}::';:
available shortly 2/3 post free. l bargain lists.

NEW NEW REDUCED ;
BOXED VALVES PRICES |
1RS,T47/6DRG  9-1ERG  S/GIPCF2 10/6 ]
185 7/6|DK98  9/-|EFSs 13/6/P« .83 12/6
331, 3V4 8/-|DL9S  9/-[EF91  8/6PLS1 12/8
574 9/6/35L6  9/8(EL41 10/8/PL3z  7/6
6K7  5/8{EABCS0 9/6|ELS4 9/6/PLA3 11/8

I| COAX 80 OHM CABLE

I Stand 1in. diam.
Low Loes Semi-air Spaced AERAXTAL
I polyihene ins. SPECTAL REDUCED PRICER.

- 20 o3 0 v . d . ¥
6K8  8/6EBC4l 9/6/EMS5 10/ PYS0  7/8 e {d; 1%{6 40 yd; 28/6. 60 yds., 328
6Q7 8/8|ECCS3  9/6|EY51 10/6,PYSL  9/8 L 1 P, & P. 2/-. P& P, 3
68N7  8/8|ECC84 10/6|EY86 1o/e|pya2 718 § Yalve Line up : ECC85, ECHS1, EFS9, EABCSO.I All other lengths 84. per yd.
8 7/8/PY33 10/6 | EL84, EMS1, EZ80. Coax Plugs, 1/-. Bockets, 1/-. Couplers, 1/3.
sve ;;g BORE0 ﬂ;: = 7;" L 3 d 'snd switched gram positi Mea. || Cable End Sockets, 1/6." Outlet Boxes, 478,
7CE 9/-|ECHS1 10/6/ MUi4 200 m.-500 m.,, Long 1,000-2,000 m., VHF/FM

9/6(U191 12/6
7Y4 8/6/ECL80 10/6/PCC84 10/6/UCH 42 10/6 I 88-95 Mc/s.

DAF96 9/-IECL82 11/8/PCF80 10/8'UF41  10/- | :, CUm‘r:ehl:’;lE f";ﬂg'.ﬁé’i’ﬁ;?;‘ﬁ.?ﬁas‘v‘m‘;?“f;; JASON FM TUNER UNITS
Sond for List. tuning. lPhilips continentsl tuning insert with (87-105 Mc/s)
SET permeability tuning on FM, and combined
;fl?ﬂl’Al‘% §§§GEB§%§3V4 . 27/8 % AM/FM IF transformers, 460 Kefs and 10.7 Mcjs. | Pesigner-approved kita of parts for these quality
DK96. DF96, DAF96, DL L 35 I Dust core tuning all coils. Latest circuitry, including » und highly popular tuners available ax follows,
6KS, 6K7, 6Q7, 6V6, 374 or 6X5 ... . 35/- 1 AVC and Neg. Feedback. 3 watt output. Sen- | STANDARD MODEL (FMT)—as previously ex-

sitivity and reproduction of a very high standard. I teusively advertised.
Now ' T R s Chassin size 13{in. x 6lin. Height 7lin. Edge COMPLETE KIT, 5 gos., post free.
e The 1 OUNYT Portable illuminated glass dial 11}in. x 3}in.  Vertical Set of 4 spec. valves, 30/-, past free.
B i inter, Horizontal station names, gold on brown
4 valve, Med. & L.W., I'tweight battery Radio. | POV : : LATEST MODEL (FMT2)—attractively presented
Bize only sin.xﬁ}in.!'tixi Weight 331b. with battery. I background. A.C. 200/250 ¥, operation. I shielf mounting vinit in enclosed Metai Cabinet with

Complete receiver component kit 57/6, p. & p. 1/6 £13.10.0 Built-in Power Supply.
Bet. 4 miniature valves (96 series) 35/-, p. & p. M: Carr, and ins. 5/-, ' COMPLE'E KIT, £7, p. & p. 3/6.
bin. Apeaker & Olr;?t Trﬂn!t. gy;. P t D- l'l;v Comp with 4 knob: inut or ivory to chaice. et of 5 apec. valves, 39 8.
Cabinet, Dial and Knobs, ete. » P- p 2/
o NEW JASON COMPREHENS]IVE F.M. HANDBOOK
Complete kit—BARGAIN—only £6.100, | PERDIO pockeT TRANSISTOR * 6~ I e Al ST
ost free. oo g xtensi rtised r. Alignment Service, 7/8, p. & p. 2/6.
Latest auperhet circuitry, delayed AVCand A.F. Neg. Med., & (;ﬁ\i:tel'?iv;%fg;gk P(;RTABLEA I JLRAD u
feedback. Modern sensitive superhet circuit—6 Transe I
Terrific performance— I siators :u)du]l 1 nim;. };lwelnh' ar‘l;l MULLARD ‘3.3 AMPLIFIER
koble size— compact, ouly s}in. x 3{in. x l{in. Weighs e q q 1 q
. Remerko Staggering value | 14 vz Lomplete ;itﬁinl(;l..)r;:hiue( and 24in. || :7‘::‘,':1" szz:}znt;;i:‘;"'a'/‘},‘ S, GOf
Send for Booklet NOW ! 1/8 post ree. l e it i ¥ | kit with front panet suly 26.19.6,

Listedd above are ouly a few itema from our very large I B 3 B Bl
stock. Hemd 3d. stamp foday for Complete Bargain List. .
Terms : C.W.0. or C.0.D. Kindly make choques, P.Os, eic., payable o T.R.8. Post| Packing wup to§1b 7d., 11d. 1/1, Sib. 1/6, 6ib. /-, 101b. 3/9.
Hours : 9 0.m.-6 p.m. | p.m. Wed. Open all day Saturday.

RADIO COMPONENT SPECIALISTS (. 154)

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2188)
50 yards Thornton Heath Station. Buses : 130A. 133. 159. 166 and 190
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Visit the City's popular accoustically designed

HIi-Fl Centre

COME AND HEAR THE LEADING MAKES IN AMPLIFIERS AND TUNERS

AMPLIFIERS BY V.H.F. TUNERS BY HI-FI SPEAKERS BY
VERDIK GOODSELL ARMSTRONG T S.L. "GOODMAN W.B. o
ARMSTRONG QUAD LEAK ULCIH PLESSEY T.S.L. B
ROGERS LEAK QUAD GOODSELL WHARFEDALE G.E.C
DULCI W.B.. etc. ROGERS, etc. LORENZ, etc.
ANOTHER SNIP OFFER Y EE O 2 BUILD THIS YOURSELF
ATSTEIE Autochanger wired for stereo with new The Transette Medium Wave, 2 transistor,
LOow plug-in head using the popular GC8 | pocket portable. Neatly designed, using 2

ments, well
made 2-tone
portable player cabinets,
take non-auto ‘player. Ampli-

Our price, 12/8. 1/- P

ceolour
will
fier and 4in. or 5in. speaker.

The ahove portable cabinet. Collaro
4.speed player & p/up. 2 watt ampli-
fier. and 6 x ¢ elliptical speaker,
making an Ideal portable player at
special price of £8.5.0, plus - 7/6 post
& pks.

PRICE turnover cartridge for I.P. and std. transistors and diode. Simple to assemble.
29/6 records. Our price. £9.19.8, P. & P. 5/-. Enlarged working diagram. All COomponerts
/ colour coded. Ferrite wound aerial. Will
and 4/~ SPECIAL OFFER IN TRANSISTORS playindoorsand outside with self- cg;lr.alned
P transistors type. 5'- each. aerial. All components and agram,
post and  Audio BN K ome GDA, 816 each. complete. 62/6. Post & Pkg. 1/6.
Y packing. Edlswan x 13104_ sl)/z% Plug-in ear piece, 13'6.
i Single ph b 5
ki 8 el . 50
manufactur- - o peral.purpose diodes 10d. each. ot
ers require- gingle earphones, 4/8 each. 1)- P. & P. All components available separately.

Crystal eari)leces wlhh leaéi and ear plugs.

Dept. E, 152/3, FLEET STREET, LONDON, E.C4.

Business Hours :

Stamped. addressed envelope for details.

Weekdays 9-6. Saturdays 9-1. Tel.: FLEet 2833

The COMPLETE introduction to the
theory and applications of F.M.

PRINGIPLES OF
FREQUENCY MODULATION

by B. S. Camies

This new book gives in concise form and
logical sequence a comprehensive account of
the fundamentals of frequency modulation and
its applications. Tt covers f.m. receivers, f.m.
in transmitters, and the use of f.m. in micro-
wave links, in radar, in telegraphy and in
facsimile transmission. Many numerical ex-
amples show how simple design calculations
may be performed.

21s net by post 2Is 10d

from leading booksellers

Published for ¢ Wireless World”
by lliffe & Sons Ltd.,
Dorser House, Stamford Street, London, S.E.1.

Special Bargain Offers

MULTI-RANGE TESTMETERS, R.C.P. U.S.A. 1,0000/volts,
20 ranges, 0-5.000 v. A.C. and D.C., D.C. m/A and amps, g and dB.
In light oak polished wooden case 64 x 63 x 4}in. Complete with
leads and instructions. BRAND NEW. £3.19.6. Post 3/-.

WESTON 772 A‘\'AL\GFRS —Multimeter, Current.
0 to 100 microamps 1, 10, 50, 100, 500 m/A.. D.C. 0 to &, 1. 5
Amps, A.C. volts, 0 to 2.5, 10, 50, 250. 1,000 D.C. andAC Resist-
ance 0 to 100, 1,000, 100 X., 10 ©. In ‘Rexine " covered
case, with leads and battery.® Guaranteed., £7.19.8, carr. 4/6.

GRAMOPHONE MOTORS. A.C. mains. Garrard AC-6, 78 r.p.m
For replacements. BRAND NEW. Boxed, 35/~. Post 2/6.
VITAVOX PRESSURE UNITS. TYPE N, 20 watts P.M. Heavy
duty. BRAND NEW. Boxed, 89/, carr. 5/6.

(15'(-1- (BC-453 Command Receiver), Covers 190-550 Kc/s (IF 85 Kc/s),
Ideal for douhle superhet conversion, etc. Supplied BRAND NEW
in original cartons. with all 6 valves and CIRCUIT. 89/8. Post 3/6.
R-109 RE(PIVI«RS. € valve superhet using 5 ARPI2s and 3
ARS&’s. 1.8-8.5 Mc/s (3¢-168 m.). Internal 3}in. speaker and 6 v.
vibrator pack (takes 11 amps). In metal case 13 x 12 x 11in. Aerial

tested. Good condition. Circuit supplied. 79/6, carr. 7/6.
1-1155-13. with latest drive, first-class condition, £7.19.6.
R-1155-L, £12.19.8. Power Packs. £6.10. S.A.E. details.
CR100 ((l\l\lU\l(‘f\llOV REC Fl\ ERS. Covers €0 kc/s—
30 Mc’s in 6 bands. 11 valves, 2 R.F. and 3 L.F. stages. Crystal gate.
BFO. etc. Ready ior 200-250 v. A.C. mains 2¢ watts output for
ohms speaker. SUPERB CONDITION AND OUTSTANDING
PERFORMANCE for ONLY £21. S.A for illustrated details.
1RO COMMUNICATION RECELV I‘RS. complete with 9 coils.
From 18 gns. S.A.E. for full particulars.

RCA AR-88 SPEAKERS. 30 8in. P.M. speaker in heavy gaug‘e
black crackled steel cabinet 11 x 10 x 6in,, with rubber feet. A
3UPER QUALITY unit, BRAND NEW. for ONLY 45/-. Post 3/6.

INVICTA LOUDSPEAKERS.—Good gquality 10in. unit (imped-
ance 3 ohms) in wooden cahinet 17 x 17 x 6in. Complete with 50ft.
lead and jack plug. BRAND NEW, 39/6, carr. 5/6,

MOVING COIL PHONES.—Finest quality Canadian, with
Chamois ear-muffs and_leather-covered headband. With lead and
jack plug. Noise excluding, supremely comfortable, 19/6, Post 1/6.
R.F. UNITS. R.F.24, 12/ ; R.F.2, 17/6; R.F.27. 22/6. Good
condition. Post each, 3/6. 0

PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS

CHARLES BRITAIN (RADIO) LTD
Il Upper Saint Martin’s Lane, London, W.C.2

TEMple Bar 0545
Shop Hours 9-6 p.m. (9-1 p.m. Thursday).

Open All Day Saturday.
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A Transisior Pre-amp

’ THIS UNIT WILL DRIVE THE DIRECT-COUPLED QUTPUT STAGE DESCRIBED LAST MONTH
By J. S. Kendall

HIS pre-amplifier has an input impedance of
some 5,000 ohms and an output impedance
of under 2,000. The power gain of ‘the

unit is between 50 and 60dB. If it is used as a
.voltage amplifier a useful gain of some 500 times
‘fay be achieved. The noise level in the output
is extremely low: an advantage over valve
amplifiers for similar gain. ’

The unit may be used for driving the direct-
.coupled: transistor amplifier stage described on

page 569 of the November issue. This com-
J J =ve
2o F 2 2
.= L_m__. n_o
. + +
. 4 7o
[ m 1K,
= S5 20
=15 TKN J SK0 J
SR = = = =
= 820 3 8203
<= n = 0 3

VvV

YVIVY

T T
+ve
All capacitors /-0/.//" Erectrolytics 12V WKG.
Fig. 1.—The circuit diagram.

bined circuit will give the advantage of eliminat-
ing transformers between the pre-amp and the
loudspeaker. Thus four transistors can be used
to give about IW output, all stages being
resistance-capacity coupled.

Circuit

The circuit diagram of the unit is shown in
Fig. 1. The two transistors used are a VI10/15A
and a V10/30A. The voltage required to operate
the unit is low: 3 to 6, depending on the out-
put required. Batteries form an easy source of
power for the unit but if required the supply
can be taken from the cathode of an output
valve if the pre-amp is to be used with a con-
ventional valve amplifier. Here the negative of
.the supply will be connected to the chassis and
'the input to the pre-amplifier must be connected
to the input capacitor and the chassis.and the
output taken from the output capacitor and
chassis, no signal connections being made to the
_positive line. .
“" 1t will be noted from the circuit diagram that
the lower resistor for the base potential divider
,of T1 is made up of two resistors in parallel, viz.
15k and 5.6k as no preferred value is suitable.

‘Poweér Supply
if the circuit is powered fro_m a cathode circuit
of an “output valve, then it is necessary to

calculate the values of the decoupling condenser
and resistor required. The cathode voltage of the
valve should be measured and also the current
taken by the transistor pre-amp. using a battery of
6V. Then suppose the cathode voltage of the
output valve were 9V, then a voltage drop of
three would be necessary so that if the current
taken by the pre-amp. were 3mA then the unit
could be decoupled from the valve by a 1.000
ohm. half watt resistor and, say. a 100.F
capacitor. The working voltage of this capacitor

need only be 6,

Lower Voltages .

However, suppose the cathode “voltage were
only 6 or less, as may be the case..Then, it will
be necessary to use a lower voltage “for the pre-
amplifier and a resistor of 560 or 470 ohms could
be used together with a 1000xF capacitor for
decoupling. Although this will reduce the out-
put, it should still be sufficient for most amplifiers.

If the unit is to be used for the direct-coupled
output stage, then the same power supply.can
be used for both the output stage and the pre-
amplifier. The supply for the pre-amplifier
should be decoupled with a 220 ohm resistor
and a large capacitor. For example, 1.000xF. If
the decoupling is not adequate there will be a
tendency to motorboating which may damage
the transistors. The gain when the pre-amplifier
is- used with direct-coupled output stage is high
enough for a crystal receiver with a good aerial
and earth to load the amplifier.

Lay-out

The circuit is simple and the layout of the
components can to a large extent follow the lay-
out of the circuit diagram. When soldering, a
good hot soldering iron is essential and cored
solder should be used. Bare wires can be covered
with sleeving to avoid possible shorts. When
soldering the transistors a heat shunt can be used
or the author’s method of using the fingers to hold
the wire being soldered can be employed. This
method ensures that the transistors are not
damaged by the heat of the soldering. Base con-
nections for the transistors are easy to remember;
the three connections are in line. with the
base connection in the middle. The emitter is the
connection closer to the base and the remaining
connection farther from the base is for the
collector.

PRACTICAL WIRELESS CIRCUITS
17¢h Edicion

By F. . CAMM 17/6, by post 18/7

from

GEORGE NEWNES; LTD.,
Tower House, Southampton Street, Strand, W.C/2,
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v v -

(Concluded from page 567 of the November issue) By C. Stone

F valves such as the 12AD6, 12AC6, 12AE6.

and 12KS5 are used, a caravan or car radio
receiver can be made up to work from the
normal 12V vehicle supplies, no conventional
H.T. supply being required. A suitable circuit,

using a transistor output stage is shown in
Fig. 5.
Acrial Connections

It is often required to use a ‘ portable”

recelver- in a caravan or a car and the problem
of connecting an aerial arises. Fig. 6 shows two
methods of providing an external aerial connect-
ing point. At “A” the external aerial is taken
to a small fixed or pre-set condenser, which is
wired to the frequency changer signal grid. This
can most easily be found by trying the connection
in turn on each set of fixed plates of the gang
condenser. The fixed or pre-set condenser should
not be omitted, or be of large value, or the aerial
may upset aerial tuning alignment.

It is sometimes possible to arrange a small
coupling winding near the tuned frame or coil
in the receiver. With a ferrite-rod aerial, this
can consist of 30 to 40 turns of thin insulated
wire, near the original winding. as shown in
Fig. 6. With a frame aerial, only two or three
turns will be necessary. The aerial can then be
taken to this coupling winding. as shown at “B.”
This method is less liable to upset receiver tuning.

Most small portables of ordinary design lack

5 S e
sufficient output for use when the veliicle is beﬁlg
driven. But this depends to some extent on exactly
what is® required.

Adapting a Receiver

Circuits such as those in Figs. 1 and 3 (last
month) are the same as equivalent mains receiver
circuits, but with the transformer and rectifier,
or other power supply components removed. A
small mains receiver of ordinary type, with 6.3V
or 12.6V valves can. therefore, be adapted quite
easily for use in a caravan. with a 6V or 12V
accumulator supply. '

Rectifier and heater circuits should be dis-
connected. and a 3-core flexible load provided
for H.T.. heater and chassis connections, The
polarity of the current applied to tHe heaters
i1s of no importance. : .

If the receiver is compact, and a superhet of
good sensitivity, it can be modified for use in a
vehicle. It may be necessary to modify or remove
the tuning dial. The loudspeaker will generally
need to be situated elsewhere. as the receiver with’
speaker will probably be too large to accommo-.
date. The bigger type of set cannot be adapated.

_for a vehicle, but may be modified for 12V run-

ning and used in a caravan. A.C./D.C. set§ having’
some 6.3V or 12.6V valves may prove reasonably:
suitable. The rectifier will not be needed, and
little change other than fitting a 6.3V or 12.6V
output valve will usually be necessary. .

L +05 2%
WF Ma

\/T Tﬁ;

i)

ze20n
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T

Fig. 5.—Circuit for 12V H.T. valves using a transistor output stage.
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| |HOME RADIO -OF MITCHAM

(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282

We are stockists for Eddystone Short
Wave Receivers and Components,
Denco and Teletron Coils, and all Jason
Kits for Tuners, Amplifiers, and Test-
gear.

Shop Hours : 9 a.m.—6.30 p.m. Wednesday 9 a.m.—I p.m.

COMPLETE
‘¢ JUNIOR STEREO”
HI-Fl SYSTEM

JASON FMT2FM/VHF TUNER
Crystal clear Hi-Fi reception at
all times. Modern slide rule scale,
easy tuning, and neat case. Full
constructional data and price Iis_:,
2/9, post paid. Complete kit
with power unit, £9.8.0. .

parts sold separately.

MULLARD ‘3-3" PRINTED CIRCUIT STEREO AMPLIFIER
Easy to build and perfect resuits every time.
drawings and price list, 1/9, post paid. Complete Kit £16.0.0. All

PHILIPS AG2009

4-speed  transcription unit.
Accurately machined turntable with
variable speed control. Hi-Fi crystal
pick-up for 78 and LP records. Leaflet on
request. PRICE £10.10.0, carriage 2/-

Extra for Stereo plug-in head. £1.10.0

player

Full constructional

Die cast chassis.
coil.

4

Two WB STENTORIAN HIGH FIDELITY HF1012 10” SPEAKERS.
Response 30 to
Price now Only £4.15.0 each, plus 2/- post.

14,000 cycles. Universal speech

Leaflet on request. ’ ‘\‘ s

‘“ PERSONAL TWO”
PORTABLE

2-valve dry battery per-
sonal portable with rod
aerial. lIdeal for bedroom,
etc.  Smart metal case.
Easy to build from data
sheets. Price 2/- post paid.
Parts for set cost 4l/-.
Also all parts in stock for
SWI short waver, 35/-.
See October issue.

‘R.C.S.

‘““ GLOBE-KING
SHORT WAVE RADIO KITS

* Real long-distance radio at minimum cost. This is a
scientifically designed equipment for the real short-
wave enthusiast who desires the best results. Pro-
duced up to a standard—not down to a price. Every
item brand new and best quality. As easy to build as
a meccano model. Complete kit for | valve set with
three coils covering 10 to 100 metres, 79/6. Travel
the world from your own armchair. Send stamped,
addressed envelope for full details today.

‘* THE BEST WINTER HOBBY OF ALL."

MODEL A.10
Sensitivity 2,000 Qfvolt 5 voltage
ranges 10 to 1,000 volts A.C. and D.C.
3 D.C. ranges. .5 mA to 250 mA. 2
resistance ranges [0K and | meg.
Accuracy 2% D.C. and 3% A.C.

PRICE £4.17.6. post |/6.

CABY SUPREME (Empire Made)
MULTI-RANGE TEST METERS.
Supplied complete with test prods, instructions and batteries.

MODEL B.20
Sensitivity 4,000 Qfvolt. 7 D.C. voltage
ranges .S v. to 1,000 v. 4 A.C. voltage
ranges 10 v. to 1,000 v. 4 D.C. ranges
.5 mA to 250 mA. 4 resistance ranges
2K, 200K, 2 meg., and 20 meg.
Accuracy 2% D.C. and 3% A.C.
PRICE £6.10.0. post |/6.

MINI-3

An  entirely néw
reflex circuit using
only three tran-
sistors in a2 pocket
portable with 2}in.
loudspeaker. Simple
to build and no
alignment difficul-
ties. Internal ferrite
rod aerial for local
station reception.

Full  constructional
Complete kit» data and price list

£6.19.6 1/6 post paid.

O BOESE R R

SOLDERING IRONS

CONDENSERS

ﬁ“‘ 16 mfd. 350 v.

| tubular  con-

Brand new instrument soldering irons. Ideal '] densers. I-
for all radio work. 3/16th detachable bit. | |“™¥ each or 6 for
Neon indicator lamp in handle. 220 to 240 | ™. 5/- add 6d.

volts only. Limited quantity. PRICE 18/6, post to order.
plus 9d. post.
We are stockists for :—
EDDYSTONE JASON MULLARD DESIGN
COMPONENTS KITS COMPONENTS

BRAND NEW RADIO GOMPONENT t;'AYAI.OGUE. Just out!
128 pages and hundreds of illustrations. Get yours today.

PRICE 2/- plus 9d. post.
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IS THE

THE WORD M,_]J\[X![);Q
L

TRADE MARK

OF DENCO (CLACTON) LIMITED
IT1S ALSO A GUARANTEE OF
WORKMANSHIP & TECHNICAL PERFORMANCE

OUR RANGE OF PRODUCTS
IS SO GREAT THAT WE NOW
HAVE TO REQUEST THE
AMOUNT OF 1/4d. FOR OQOUR
GENERAL CATALOGUE AND
TO SAVE YOU POSTAL ORDER
POUNDAGE CHARGE WE RE-
QUEST (SEND 1/4d. IN STAMPS).

L ]
REGISTERED

o————T ——=>
- L LF
FRoM ¢ SPEAKER
outPur | T 0
TRANS- W
FORMER 0L . spEAKER
o— 3 J4——0

FOR 3 OHM SPEAKERS LDN.{
L=0435mH. C=30pF

FOR 15 OHM SPEAKERS LDN.2
L= 0-675mH. C= 6pF.

H | -

Two types are a(/ailablc 3
LDN.1 for 3 ohm Speakers, Price 7/6 cach.
LDN.2 for 15 ohm Speakers, Price 10/- each.

In both cases the cross-over frequency is 2.5 kc/s and
with the constant resistance circuit recommended, the
attenuation beyond the cross-over frequency will be
12 dbs. per octave.

LOUDSPEAKER DIVIDER
NETWORK COILS

Loudspeakers designed to reproduce the whole
audio range are usually very expensive and results
comparable with much more expensive units can be
achieved by the use of two normal loudspeakers.
One is used to reproduce the lower frequencies,
the other caters for the higher frequencies where the
response of the larger unit will have fallen off. [t is
clearly necessary to include a frequency dividing
network between the speakers and output trans-
former in order to distribute the low and high
frequencies (0 the appropriate speaker.

The frequency at which the cross-over takes place
may lie between 800 c.p.s. and 5 kc/s depending
upon the relative performance of the two loudspeakers
used. A reasonable compromise which will suit most
pairs consisting of an 8in. to 12in. unit and a 24im.
to 6in. unit, i1s 2.5 kc/s.

PLEASE SEND S.A.E. WITH ALL ENQUIRIES.

DENCO (CLACTON) LTD. (oEPT. P.W.), 357/9, OLD ROAD, CLACTON-ON-SEA, ESSEX

The Famous Cossor 3 watt

AUDIO AMPLIFIER KIT 562K |

Original Price £9.15.0. }
OPL;:‘CE £50|9o6 p. & p.2/6.
This Kit assembled will provide a
compact versatile Amplifier which
incorporates the most up-to-date
pre-assembled printed circuit and
is suitable for operation from
B Radio, Microphone or Gramo-
phone. The circuit design includes negative feedback, valve
line-up 6V4. 6BQS, EF86. Two Loudspeakers are used, i.e., |0in.
x 6in. Elliptical and 4in. Treble, ensuring high,quality output,
suitable for use on 200/250 v. A.C. mains. All items are
supplied, including Loudspeakers, Knobs and Escutcheon, with
full assembly instructions and in makers’ original cartons.

The Cossor Printed Circuit Fin:
Model 701K VHF/FM Radio
Receiver Kit
Original Price 15 gns.
OUR PRICE £8.19.6, p.p. 2/6 |
This Kit is easily assembled and ™
will provide a complete Radio
Receiver for reception of VHF/
FM transmission. The Receiver "

utilises the latest type printed 4

circuit, for use on A.C. or D.C. mains, incorporating UCCS8S,
UF89, UF89, UABCS0, UL84, UY8S Valves. All components are
supplied including a Goodmans 10in. x 6in. Elliptical Speaker,
full assembly instructions and presented in manufacturers’
original cartons.

23, TOTTENHAM COURT ROAD, LONDON, W.I.
Visit our New Branch at: 309, EDGWARE ROAD, LONDON, W.2.

| balancing

TEL.: MUSEUM 3451/2
TEL.: PAD 6963

THE BEREC
The ‘ Berec ' Battery Receiver for only
£4.19.6. plus S/- p. & p., or £1.0.0
deposit and 5 mchly pymnts of 19/-.
This receiver is ideally suitable for use
in the home or where normal elec-
tricity supply is not available, remark-
able reception on the med. and short -
wavebands, using the following latest type min. Battery Valves :
DK92. DF92, DAF96, DL96 and operates on an external B.103
Battery or equiv. The receiver is housed in an attractive, two
tone metal case. Size 11} x 7} x S}tin. BATTERY EXTRA 18/6.

Quality ot low cost!

A well designed Amplifier incorporat-
ing printed circuit of the latest type,
using two ECL82 triode-pentode
valves and Metal Rectifier, ganged
volume:-and tone controls and separate
control, output 3 watts
per channel and suitable for Speakers
of 3 ohms impedance. The Amplifier
is an attractive black metal Cabinet with Engraved Front Panel,
overall dimensions 10} x 74 x 4}in. Price, £8.19.6, plus p. & p. 5/-.

HI-FI SPEAKER
A 12in, Loudspeaker of high fidelity quality,
made by a famous manufacturer, 3 ohms

59 6 plus 2/6d. impedance, 15,000 lines,
/ p. &p. with cloth suspended
cone.

Y GENEROUS H.P. TERMS AVAILABLE %

W
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Aerials

The signal pick-up of most vehicle aerials is
not very great, and this can give poor volume.
A sensitive receiver helps to compensate for the
poor signal, but with the simpler type of receiver
the aerial may be very important indeed.

_Signal strength is best when the aerial is as
high as possible; reasonably long, and well clear
of chassis, bodywork and other metal items. A
vertical telescopic rod aerial is thus usually among
the- most satisfactory. The best fixing position
dergnds on the vehicle, and it can be tried
temporarily in various positions, before being
permanently fixed, if necessary. The aerial and
lead-in should be reasonably clear of vehicle
wiring. and especially spark coil, distributor, and
sparking plug leads. Suppressors will usually be
needed, unless the radio is only to be used when
the car or caravan is stationary.

With a receiver used for camping or in a parked
caravan, a permanent aerial need not be fitted
because a throw-out aerial, consisting of a few
feet of insulated wire, can usually be hooked up.
The height of this wire, and its proximity to
metalwork, will greatly influence results. If one
end can be kept a few feet high, signal pick-up
will usually be sufficient.

Earth

;.With a camp or stationary caravan radio, an
earth is often feasible. A metal spike or pointed
rod, with a few feet of flexible wire ready
attached, can be used for this. It is pushed into
the ground, and will often give quite good
volume when used as an aerial connection. Or,
if’an aerial is available, it can act as the normal
earth, being taken to the receiver chassis. With
sepsitive receivers an earth is scarcely worth
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. 5 Originol
Coupling Winglng

Winding

8 A A i
Ferrite Rod

To Aeriol

S50pF

\

Frome or Ferrite
Rod Winding

Fig. 6.—Using an external aerial with a frame or
Sferrite-rod aerial circuit.

while, because the vehicle chassis connection made
through the accumulator circuit has a similar
effect. g

For temporary use there is no need to fix the
receiver in place, but it should not be overlocked’
that the chassis in a receiver such as that in
Fig. 5 is negative, while the vehicle chassis and"
metal parts will usually be positive. Direct con-’
tact must thus be avoided. If the receiver is
permanently mounted, insulated fixing bushes can
be used, or a wooden panel or securing strips
can be provided, so that there is no direct contact
between receiver and vehicle.

5
o

AUDIO TEST OSCILLATOR .
(Continued from page 640)

cz)vered by choosing C2 somewhere between
0.001 and 0.0054F.

Output

The value of the output control VR depends
to some extent on the transformer used. If an
interstage transformer of, say, 3:1 turns ratio is
employed, the output will be high impedance and
VR should be about 100,000 ohms. If a speaker
transformer is used, then the low impedance out-
put will permit the use of much lower values of
VR, e.g., 1,000 ochms. As previously mentioned.
this control should also incorporate the on/off
switch, so that to operate the unit it is necessary
only to turn the control knob to actuate the
switch and adjust the output to the desired level.
. At the frequency of operation of this oscillator

COMPONENT VALUES FOR FIG. 2
C1—.005 F.
"C2—.005 uF.
C3—.002 pF.
C4—.001 uF.
R—100,000 ohms } watt.
S2—Rotary switch, single pole, 3 position.

(about 400 1o 1,000c/s), almost any transistor will
work satisfactorily. The red-spot type on sale for
a few shillings is quite suitable, also the OC71
and any type designed for audio applications.

A modification to provide operation on more
than one frequency by switching C2 is shown in
Fig. 2. The values of the additional condensers
can be chosen by experiment, but those shown in
Fig. 2 should give a good frequency coverage.

(o] | Kol
*00/ I

«005 ~002
pF MF O pF
‘ Emitter Collector
U_ ' ’}9« text)
T See)
'Ez T3 ]?4 ’}w‘
=
= Ve
=R Bose
=/
= K $2
Shwart ‘
N
v 1%

Fig. 2—Circuit for three different frequencies
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ALDERSHOT AND DISTRICT AMATEUR RADIO CLUB
Hon Sec. : J. E. Fuller (G310E), 9, Laws Terrace, Aldershot,
Hants.

MEETINGS are held fortnightly as from November [lth at
the Cannon Hotel, with morse practices and lectures. The

meetings start at 7.30 p.m. New members are welcome. Morse

praﬁicn are held every Saturday afternoon at the Hon. Sec’s

QTH.

BLACKBURN AMATEUR RADIO CLUB
Hon. Sec.: F. Bird (G3GXE), 14, Old Bank Lane, Whinney
Heights. Blackburn, Lancs.

THE club has now taken over a room annex at the Corporation
Park Hotel, Renridge Road. A committee has been

formed to deal with the club’s aerials and a morse class has been

started for beginners. It is hoped to include a class on radio

theory at a later date for those wishing to sit for the R.A.E.

The club has applied for a transmitting licence and it is on

the air. on Forty and Top Band ‘phone. Plans are in hand for

the building of a new 150W rig.

THE BRITISH INSTITUTION OF RADIO ENGINEERS
9. Bedtord Square, London, W.C.I.
A COPY of the programme booklet for meetings during the
first half of the 1959-60 session can be obtained on applica-

tion to the Unstitution at the above address.

Meetings for November, 1959 :

London Section.—Meetings held at the London School of
Hygiene and Tropical Medicine, KeppellStreet‘ Gower Street,
w.C.

November 1lth at 6.30 p.m.—Medical Electronics Group
Meeting. ** Physiological and Acousticall Aspects of Hearing.”
by Dr. R. P. Gannon, B.Sc., M.B.. Ch.B. l

November 18th at 3 p.m. and 6 p.m.--Half-day Symposium
on * Electronic Digitizing Techniques ™ to be opened by G. J.
Herring. M.Sc. R

Bristol—South-western Section.—At School of Management
Studies. Unity Street.

November 18th at 7 p.m.—* Data Recording and Presentation,™
by D. W. Thomasson (Associate Member).

Cheltenh South Midlands Section.—Meetings are held at
North Gloucestershire Technical College.

November 27th at 7 p.m.—* A Vidicon Television Camera
Channel,” by B. J. Pover (Associate Member).

Edinburgh—Scottish  Section.—Meetings are held at the
Department of Natural Philosophy, The University, Drummortd
Street.

November 12th at 7 p.m.—* The Transistor and its Uses in
(l;nsmmunicaxiun and Control Equipment,” by E. Wolfendale,

D0

Glasgow—Scottish Section.—Meetings are held at the Institu-
tion ot Engineers and Shipbuilders. 39. Elmbank Crescent.

November 11th at 7 p.m.—* The Transistor and its Use in
gnsrl\munication and Control Equipment,” by E. Wolfendale,

Liverpool —Merseyside Section.—Meetings are held at the
University Club, 2, Mount Pleasant.

November 10th at 7 p.m.—** The Use of Transistors in Com-
munications and Control,” by E. Wolfendale, B.Sc.

Manchester—North-western  Section.—Meetings are held at
Reynolds Hall, College of Technology, Sackville Street.

November 12th at 6.30 p.m.—"" Progress in Permanent Magnet
Materials.” by J. E. Gould.

Newcastle-upon-Tyne—North-eastern Section.—Meetings are
held at the Institution of Mining and Mechanical Engineers,
Neville Hall, Westgate Road.

November 11th at 6 p.m.—* Electronic Welding Controls,”
by C. R. Bates (Associate Member).

Wolverhampton—West Midlands Section.—Meetings are held
at Wolverhampton and Staffordshire College of Technology,
Wultruna Street.

PRACTICAL WIRELESS
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November | lth at 7.15 p.m.—* Recent Developments in Semi-
conductor Rectifiers.”

LEEDS AMATEUR RADIO SOCIETY
Swarthmore Education Centre. 4, Woodhouse Square. Leéds 3.
Hon. Sec. : D. Dinsdale, 8, Quarry Mount Street, Leedsi6,

Forthcoming events : E

November [1th.—Visit to Spen Valley Amateur Radio Soiety,
George Hotel, Cleckheaton.

November 18th.—Demonstration of Simple S.W. Supethet,
by W. Ripley.

November 25th.—Visit to see Eleciron Microscope in Dept.
of Biomolecular Structure.

December 2nd.—Snag night.

December 9th.—Discussion for social. )

December 16th.—Social evening. :

January 6th, 1960.—Visit to see electronic ‘computer in ,iceds
University. : -

January 13th.—Junk sale.

January 20th.—Tape recorders by Philips Electrical Lid.,
George Hotel, Cleckheaton.

January 27th.—Film show in Psychology Dept.

February 3rd.—Rag chew.

February 10th.-—Some simple items of test gear.
and W. Ripley.

February 17th.——Visit to Mains Radio Gramophones Lud.,
Bradford, 7 p.m.

February 24th.—Receiver contest night.

March 2nd.—Demonstration of Photo Electric
E. Sollitt.

March 9th.—Fitm show in Dept. of Psychology.

March 16th.—Demonstration of hi-fi equipment by Fane
Acoustics Lid.. 0

March 23rd.—Practica] demonstration of home-built table top
transmitter, by W. Ripley.

March 30th.—Visit to Leeds Police Information Rpom,
7.30 p.m.

April 6th.—Radio controlled models.

April 27th.—Visit to Roneo Ltd., 7.30 p.m.

May 4th.—Film show in Dept. of Psychology.

May 11th.—Tape recorders. -

May 18th.—Field day discussion.

May 25th.—Bring and buy sale for club funds.

June Ist.—Annual general meeting.

THE SLADE RADIO SOCIETY

The Church House. High Street, Erdington, Birmingham 23,

Hon. Sec.: C. N. Smart, 110, Woolmore Road, Erdington,
Birmingham 23.

E. Sollitt

Devices.

( Continued on page 639 )

g

T. Fuller of Beaminster in his den.
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lYou LEARN while you BUILD...

S/MPLE... PRACT/ICAL ...FASCINATING ...
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DO-IT-YOURSELF

TRAINING TECHNIQUE

wRADIO s ELECTRON/CS

ANNOUNCING —after many years of highly
successful operation in the U.S.A. and in Europe
—the latest system in home training in electrohics

. Is now introduced by an entirely new British

training organisation.

AT LAST—a comprehensive and simple way of
learning—by practical means—the basic princi-

"ples of radio and electronics, with a minimum

of theory.

YOU LEARN BY BUILDING actual equipment
with the components and parts which we send
you. You advance by sjmple steps using high
quality equipment and performing a whole series
of interestin and instructive experiments.
No mathematics!

INSTRUCTION MANUALS and our teaching staff

.employ the latest techniques for showing clearly
‘how’ radio works in a practical and interesting

" manner. You really have fun whilst learning!
.. And you end by possessing a first rate piece of
*"home equipment with the full knowledge of how

it operates and—very important—how to service

: And. majntain it afterwards. A full library of

timﬁcent; illustrated textbooks are included
the Courses.

W FACT fop the ‘‘Do-it-Yourself’’ enthusiast, the

hobbyist, or those wanting help with their radio

"eareer training, or to set up their own full or part-
‘#ime servicing business—then this new and

.€xciting instructional system 1is exactly what is

needed and it can all be provided at very moderate
¢ost. Easy payments available. Post the coupon

now for, full.details. There is no obligation of

any 'kind.

BUILD YoUur ‘OWN: ® RADIO EQUIPMENT © HI-FI
INSTALLATION ©® TEST GEAR —

\ AND LEARN AS YOU DO IT!

LOTS OF INSTRUCTIVE
EXPERIMENTS AT HOME!

Power supply

circuits

Test
equip-
ment
supplied

@.

RADIOSTRUCTOR

B'R.ITA’IN"S "LEADING RADIO TRAINING

- ORGANISATION

Amplifier
oscillator and detector
crcuits

Basic st stage Servicing of
receiver commercial receivers

To RADIOSTRUCTOR (Dept. G30)
46 MARKET PLACE, READING, BERKS.

Please send full details of your Radio Equipment Cotirses
without any obligation to:

INGIME ...t steseemeeres st s sesr st ese s e s i

Address

BLOCK CAPS PLEASE
801 We do not employ representatives. 12.59
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NEW ! UNIQUE! ‘

MINIATURE TRANSISTORIZED
SIGNAL GENERATOR TYPE 40
Y Up to 20 Mc/s on fundamentals.
% R.F. and Audio Output, Attenuated.
Y Accuracy better than 29¢.
Y Miniature size only 4}in. x 3j}in,

price NET  £5.15.0. 2??;?(23.

Post (C.O.D. or C.W.0.), 2/6.

' s
RANGE

5] ececrage,
i€
| Skm J:“f;:m o

MINIATURE TRANSISTORIZED
R.C. BRIDGE TYPE 4l

Y Capacitance 5 uuF to 20 uF.
% Resistance 5 2 to 20 M/02.

Y Magic Eye-Balance Indicator.

Y Calibrated Power Factor Check.
% Miniature Size—Light Weight.

e
Py

w"r“' ¢ i
'..’J‘:?”C“an.ME .

r Y Trvpg o et Battecy
Erarngy g R

S S PRICE NET  £5.10.0. 35705

Post (C.0.D. or C.W.0.), 2/6.

]
i

SEND S.A.E. FOR LEAFLETS, OR ORDER TODAY, FROM—
CHANNEL ELECTRONIC INDUSTRIES LTD. BURNHAM.ON-SEA, SOM.

———KINGSMERE SUPPLIES LIMITED——

MAIL ORDER HOUSE

Buile to the highest specifications, ALL BRITISH RADIOGRAM
these chassis offer CHASSIS. 3 WAVEBANDS
ARD VALVES

insured Post /-, over £2 Free. (Export extra.) TERMS : Remit with Order or C.O.D,

BRAND NEW

the finest valuepzz:. 5 MULL. |
to the en- ECH81, EF89, EBCST, ELS4, EZ80 AND BOXED
thusiast. Brand nevr\:| and guar. A.C. 200'/,260
v. Short-Medium-Long-Gram. P.U.
High Q dust core coils. Latest OUR PRICE
circuit technique. AVC and neg.

feedback. 4 watts. Chassis size
131 x 6 x 7in. high. Aligned and
calibrated ready for use. Quality
at Low Cost. Chassis isolated.
H.P. Dep. £5 and five monthly of £1.

£6-19-6

U.A.8. WORLD’S FINEST 4-GPEED AUTOCHANGER

IDEAL FOR USE WITH OUR CHASSIS
H.P. Dep. £3.10.0 and four monthly of £1.

Stereo-monaural model £2 extra

Matched Speakers, 5in., 6in. x 4in., 6}in., Bin. 17/6 ea. 10in. 25/-.
AAAAAAAAAAAAANAAAAAAAAAAAAANNAAAAAAAAAAAAAAAA

SPECIAL PRICE PER SET
6K8G, 6K7G, 6Q7G, 6V6G, 6X5G ... 27/é
IRS, | T4, IS5, 3V4 or 354 ... ... 27/6
Matched Pairs 6V6G, 15/-. EL84, 17/6
“Valve Boxes, All Sizes ... 2/- doz.
‘C_arbon Pots, 5K to 2M, 2/6 ; DP, 4/-.

‘BSR 4-SPEED SINGLE PLAYER
Model TU9. Our bargain price, 90/-,
Cut out board, [2}in. x 16}in., 5/-.

D.C. Current. 0 to 300 m.a. in 3 ranges.
Resistance. 0 to 20 K and 0 to 2 meg.
Decibels. —20 to +23 db. and +20 to
+ 37 db.

Complete with leads and prods. Uses
No. 8 battery. Fully Guaranteed.

REDUCED PRIGE £5-19-6

90-DAY ALL BRAND »
cuarantee VALVES *'vew ALFA MULTIMETER o ERIICENASONDH
56/46 6(72/766 95%6 |-555/6 Pocket size 51 x 3§ x Ilin. LONG PLAY PLASTIC
6K8G 12AX7  EAS50 1T4 300 microamp F.S.D. 3in. Scale. RECORDING TAPE
gc‘zg E{:: E”:gT g".,(;GT 17 Ranges. 3,330 ohms per vole. On universal fitting plastic spools. for all
eXEC EL84 ?/6 " spel A.C. Volts. 0 to 1,200 v. in 5 ranges. | recorders single and double track. 56%
6AM6 EZ40 6K7G 6ACTM D.C. Volts. 0 to 1,200 v. in 5 ranges. | extra play at standard, prices.

7in. spool §,700ft. tape. our price 35/-
Sin. spool 850fc. tape. our price 2l/-
MSS 3in. spool 225ft.. price 7/6

STANDARD PLASTIC TAPE

7in. spool 1,200ft. tape, 24/-

5in. spool 600ft. tape, 15/-

Long Play 5fin. 500fc. 28/-
Satisfaction guaranteed or cash refunded.

FOAMCOURT WAYE, FERRING, WORTHING, SUSSEX
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I)ROGRAMME for November and December, 1959,
November 20th.—Annual general meeting. ~

December 4th.—* Colour Organs “—a talk and demonsira-
tion of this fascinating branch of Electronics and Music, hy
D. T. Wilson (Member).

December 18th.—* Fun and Games “—presented by L. H.
Blackwell and G. L. Turner.

All meetings are held at 7.45 p.m. Full details from the
secretary. ’

SPEN VALLEY AMATEUR RADIO SOCIETY
George Hotel, Cleckheaton.
Hon. Sec.: N. Pride, 100, Raikes Lane, Birstall, Leeds.
UTURE events :
November 11th.—Lecture on The Coupling of Aerials to
Transmitters. by the Senior Maintenance Engineer of Holme Moss.
November 25th.—Talk on printed ¢ircuits by a member of the
development staff of Mains Radia Gramophones Ltd.. Bradford.
December 9th.—Demonstration and talk on aerial problems,
by A. R. Bailey, B.Sc.
Classes are now being held for those wishing to take the R.A.E,

THE TEES SIDE AMATEUR RADIO CLUB /
Settlement House, Newport Road, Middlesbrough.
AT the annual general meeting the following officers were
elected : chairman, J. B. Harding (G3JYH); secretary,

A. L. Taylor (G3IMMO) ; treasurer, A. E. Moon (G3KBM).

A good attendance was made at the recent visit to the Pontop
Pike BBC Television Transmitting Station and the BBC stalf
were very helpful. =

Future events :

November |3th.—The Panadaptor—G3JMO.,

November 27th.—A tape-recorded lecture.

December 12th.—Annual dinner.

All meetings are held at Settlement House, Newport Roady
Middlesbrough, at 8 p.m. For further details write to the
hon. sec. at 12, Endsleigh Drive, Acklam, Middlesbrough, Y orks.

WELLINGBOROUGH AND DISTRICT RADIO &
TELEVISION SOCIETY
Silver Street, Wellinghorough.

Hon. Sec. : D.J. Trusler, 87, Irchester Road, Rushden, Northants.

IT is announced that Mr. G. Abrams, AAM.LP.R.E., A.M.T.S.,
has accepted the presidency of the society.
Future events :
November 12th.—Members’ slide night.

PRACTICAL WIRELESS 639
'
November 19th.—* Tape recorders,” G. E. Shaw.
December 3rd.—" A brief history of eleciric lighting™
J. Farr.

December 10th.—Three films on the ** Application of Steel.”

December 17th.—Annual Christmas dinner at the Hind Hotel.

January 7th, 1960.-——Annual general meeting.

Meetings are held every Thursday at 7.30 p.m. in the club room
above the W.I.C.S. Fruiterer’s in Silver Street. Wellingborough.
Visitors and new members are always welcome.

CLIFTON AMATEUR RAD!O SOCIETY

225, New Cross Road. S.E.i4.

Hen. S6ec. : C. Bullivant (G3DIC), 25, St. Fillans Road. Catford.
S.E.6.

T the annual general meeting of the socicty the chairman,
W, Martin (G3FVG), hon. secretary C. Bullihvant (G3DIC).

hon. treasurer N. Moore and committee. Messrs. E. Godsmark
(G3IWL), R. Poppi and R. Schilling, were re-elected for the
coming year. An Audio Section was formed to cater for memhers
interested in hi-fi amplifiers and tape recorders under the
guidance of Mr. D. Reed. This section will be pleased to hear
from prospective members interested in this field. The recent
Club Transmitting Field Day was won by C. Hartull (G3HZ}). -

Club meetings are held every Friday evening and the club-room
opens Sunday morning and Wednesday evenings. Plans are
in hand to extend the facilities of the club station to include a
V.H.F. operating position and also a SWL position.

Forthcoming event :

November [3th.—~—Grand Junk Sale.

BURTON-ON-TRENT AND DISTRICT RADIO SOCIETY
Club Room. Stapenhill Institute,
Hon. Sec. : J. A, Morris. 9. Rosliston Road South, Drakelow,

Burton-on-Trent. Staffs.
SOME interesting lectures have been planned for the winter

months and a programme of forthcoming events may be

obtained from the secretary. Meetings are held cvery Wednesday
at 7.30 p.m. at Stapenhill Institute and lectures are held on the
second Wednesday in every month. Every wech u general wel-
together is held when the TX is put into use. New members
are always welcome.

Forthcoming event : P -

November !18th.—Annual Dinner.

Aligning

NO INSTRUMENTS ARE NEEDED
BOUT a year or so ago when experimenting
with a tape recorder, 1 was surprised to
find that the high frequencies were highly
attenuated when the alignment of the R/P head
was slightly upset whilst playing back. Align-
ment in this case meaning that the length of the
head gap is at right angles to the length of the
tape in the plane of the tape. With a slightly
misaligned head there would be little loss of
quality when playing back one's own recordings,
although the “gap ™ would be effectively wider.
but the reproduction from pre-recorded tapes
would be bound to suffer. The method I adopted
to ensure that the head was aligned is as follows:

Method

First make a recording in the normal way on
the end of a tape (see Fig. 1). and run the tape off
the left hand spool: music with tinny percussion
gives best results. Now play the recording back
Top trock

Recording
sense

Fig. I.—Recording

Tape Heads

IIIIIIIIIIIIlllllllllllIIIIIIIIIIIIIIIIIIIIIIIIDIIIIIIIIIIIIIIIIIIIIIIlllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

By G. Tully
with the back of the tape against the head, i.c..
do not turn the tape ** over,” but change over the
spools (see Fig. 2). the left-hand spool will now
run in the reverse direction so do not use the
rewind control. The recording is now heard
backwards and some of the signal is lost due to
tape thickness. Note the existing position of the
head and assuming there is an adjusting screw.

= Existing |
angle of -
@ ) eod

Fig. 2.—Pluying-back

count the number of turns required to give the
highest frequency response. Now move the head
so it is exactly between these positions, i.c.. half
the number of turns back. The head is now
correctly aligned but it is as well to repeat the
process again as a check. This method works
best with double-play tape as the adjustment is
not very sharp when playing backwards through
standard thickness tape. Of course. the alignment
may also be adjusted while a professionally pre-
recorded tape is being played back.
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Open o

—Diseussion

-

The Editor does not necessarily agree with opinions expressed by lis correspondents.

Mains Polarity

IR.—Seceing ‘the letter from Mr. Kingdon in
last month’s issue on earth conngctions
brought to mind a point in connection with the
mains which 1 have not yet had fully explained.
1 am on A.C. and have a simple A.C./D.C. type
of set with resistance smoothing. The house is
wired with two-pin sockets and consequently the
set plug has two pins and may thus easily be
reversed in the socket. I found that with the
plug in one way round. reception is clear and
undistorted. but il the plug is turned round the
signal has a ripple on it giving a sort of bubbling

place, as nonec of the valves is surely working
at voltages or conditions relative to detection,
and I would have thought that the audio condi-
tions and components would have precluded
rectification.—G. R. E. (Bristol).

Transisiors on V.H.F.
IR,—I have tried to make up a pocket
transistor set to receive the TV sound pro-
grammes. but so tar without much success. On
the continent there are dozens of V.H.F. tran-
sistor sets. and ! cannot find one in this country.
I know the ordinary red spot doesn’t go down
very low. but surely an

with speech or music. '
This is presumably due 1 . , i ordinary good one
o Ty H Whilst we are aiways pleased 10 assist readers wii ¢ should be capable of
‘0_ the Sm(?()_lhll:lg ot ; their technical difficulties, we regret thai we are 1:(11:/_7le i T TVP ——
bcmg too CﬂCC“Ye ON /o supnlv diagramis or provide nstructions for modifvine ;] g S .
account of the resistance * commercial or surplus cquipment. ’m; cannot supply i The aerial need only b:i
i ace f o : toaltcrnarive details for receivers described in these pages. i oyery small, and 1 woul
in place of a good . (RIEIETUNDERTAKE T0 ANSWER QUERIES § terd SIS e SE B g
chohe.  To ensure thal | i'fp rHE TELEPHONE. If a postal reply is required | MOK Lhat 1ne .
the sct always gave g00d ¢ « srumred and addressed envelope must be enclosed wha  § be a good dqn\aqd for a
reception the plug and | e couron from page il & G { small set of this l)pgl‘).
socket were marked with * . i What is  the  snag?
red cellulose Have any of your

a spot of ! : )
paint. The set is fitted in 2 bedroom cabinet and

one morning when switched on. the reproduction
was  bubbly.” and thinking that the plug was in
the wrong way round 1 went 10 change it. but
found that it was correct—according to my red
marhs.  Since this happened 1 have found on
many occasions that the plug has to be turned
round from time to time. indicating. L think. that

the phase at the power station_ is somehow
changed. How can this be done with the presenl
system of frequency-controlled mains. etc. 1

thought that the system was _fool-_proof. but can-
not see any other explanation for the ripple,
other than changes in ~Live™ and * Neutral”
wiring at the power station, upless there is some
other explanation 7—G. F. Waris (N.W.9).

Rectification

IR—My father tells me that in his young
S davs when crystal scts were the only ones
used. pieces of coal. etc., were used as crystals,
and rectificatien secemed to take place under the
most unusual conditions. When valves came into
use. a similar state of aflairs existed, and in
many cases onc could obtain a signal without any
grid leak or condenser. the.essentials for rectifica-
tion apparently existing in the material from
which the valveholder was made. Could this
account for a peculiar reception I am getting on
my tape recorder. where. if T run a lead to an
upstairs room I can get the BBC programmes?
I cannot see otherwise where rectification is taking

readers made a sct of this type which works
satisfactorily 2 H so. perhaps they could pass
on the details. as I am sure there are many who
would be intercsted.—G. Parrisn (Eastbourne).

[Whilst it might be possible to make a set with
existing transistors 1o function on the Band |
television stations, so far as we are aware there
are no suitable components to enuble ¢ Band U1
receiver to he constructed.  If any readers have
sucecessfully tackled this problem we should be
glad 1o receive details. and if suitable 10 puss
them on 1o our readers—ED.]

M.W. Reception

IR—TI have been a SW.L. for a number of
years, both to Ham and BBC stations and
would now like to obtain DX on MW . T under-
stand that it is possible 10 obtain U.S.A. stations
on M.W. and would be pleased to hear from
anyone who has done so. giving details of the
best time and frequency to use. cte—E. R. Wiios
(Streatham. House. High Street. Wilden, Beds).

High Fidelity
SlR.~Euch year on my visit to the Radio Show
I make a point of attending demonstrations
of Hi-Fi given by various exhibitors. I am not
a musician but this so-called high fidelity is
quite unacceptable to my cars.  True. some of
the reproducers gave a very pleasant rendering
of bass and middle registers. but nearly all gave
. (Continued on page 693)
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A-REVOLUTIONARY NEW BRITISH INVENTION,

Y Uses standard
tapes

% Plays at 74~
per. sec. or 3
other speeds

Y% Recordsdirect §
from radio or
microphone

% Erase and
fast rewind

Results  equal 1o o
£50  recorder — yet
costs only £13-12 (or
£17-11 complete with
special moving-coil-
microphone and 600 fr.
reel of tape.)
EASY TERMS

A e

Instantly turns any gramophone
into a first-class Tape- Recorder

and back into a record-player in a moment}

Gramdeck is completely new . a revolutionary
and ingenious invention that insmmly turns your
gramophone into a tape-recorder and back into a
gramophone at will ! Slip the Gramdeck on to
your turntable and you have the finest tape-
recorder you've ever heard ! Lift it off . . . your
gramophone is ready to play records again.
There are no motors or valves to go wrong—and
You get a quality that has to be heard to
be believed! Everyone is praising the
Gramdeck.

* The quality is at least equal to that
- obrained from a good microgroove disc,”
says a leading professional journal.

* Ingenious—simple . . . why on earth did no one
think of it before ! " “THE TAPE RECORDER.
“ Ingenious  and robust.”—BRITISH SOUND
RECORDING ASSOCIATION JOURNAL.
* Quality of reproduclion excellent . . . real hi-fi
results . . . potential is tremendous . both de-
signer and manufacturer should be u)m.raluldled
—BRITISH RADIO & TV RETAILERS RE-
VIEW.

° Better than many so-called hi-fi recorders . .
robust . . . carefully designcd .. . excellent value. —
AMATEUR CINE WORLD

\G romdeck

AMOPHONE TAPE RECORDER
HIGH QUALITY TAPE-RECORDING FOR EVERY HOME [

G

WORKS FROM ANY RECORD-
PLAYER OR RADIOGRAM

Gramdeck records and reproduces with a wonder-
ful depth and breadth of tone. Because it uses
equipment that is already in your gramophone it
only costs a fraction of the high-quality tape-
, recorder you would normally require. Full
®  details, specifications, photographs, easy terms,
ete., are given in the Gramdeck Book. Send
for your FREE copy, today.

MADE BY THE FIRM THAT MAKES MICROWAVE
WAVE-GUIDES FOR VISCOUNTS & BRITANNIAS

W\FREE BOOK—POST NOW !

! would like 10 know how to turn ny granio- .
phone into a firsi-class tape-recorder .. . pleave
send me the Gramdeck Book—F REE and withou .
obligation.

= (Write if vou prefer not 1o cut coupony

Gramdeck (Dept. PA/803) 29 Wright's Lane

Kensington, London, W.§
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CHRISTMAS BARGAINS

4-SPEED MIXER

ISKYS
Ao

Latest B.S.R. *

TAPE DECK OFFERS

MONODECK.”
3%i.p.s. Takes 5% in. spools. Simple controls.
LASKY’S PRICE £9.19.6.

AUTO-CHANGERS

Brand New
in makers’
cartons

Single speed,

TRUVOX MK.

The Finest

catalogue

Push-button controls.

i1, 2-spd., 31 and 7} ips., 3
shaded pole, B.T.H. motors.
£14.19.6.

Takes 7in. spools.

1%, 33, 74 i.ps.
spools.

Latest COLLARO Studio Tape Transcriptor, 3-spd.,
Fitted digital counter.
Push-button controls.

Takes 7in.

£15.19.6.

your €opY 4

send for digital counter.

COLLARO MK. 4 Tape
Few only.
Carriage and Insurance all Tape Decks, 12/6.

Transcriptor, fitted 1 B.S.R. type UAB, complete with
£17.19.6. latest ‘‘ful-fi " pick-up. £6.19.6.
Post 5/-.

LOWEST-PRICED
TAPE-RECORDER ever

offered. Ffor 2001250 v. A.C.o
2-spd., 3} and 7}, twin track. 60
min. playing time at 31 ;30 min.
at 7. Inputs for mike and tuner,
Sin. Speaker. Smart blue/
grey case, 12§ x 9% x 7%in.
LASKY’S PRICE, in-
cluding 5in. spool of tape.
empty spool, crystal hand
mike and radio jack,

2| GNs.
Carr. and Insur., 12/6,

Ditto. wired for STEREO. and com-
plete with stero cartridge, £7.19.6.

SINGLE
PLAYERS

E.M.l. 4-spd.. wired for
STEREO and fitted Acos

B.S.R. latest type UAI2, wired for
STEREO and complete with stereo
cartridge. £8.19.6. Post 5/-.

stereo t.o. cartridge. | Ditto, monaural cartridge, £€7.19.6.
£6.|9.6- COLLARO: complete with Studio
Post 5/-. crystal pick-up and sapphire stylus.

| £7.19.6. Post 3/6.

COLLARO Junior 4-
spd. Motor and reparate
pick-ups.

75 /- Post free.

GARRARD 4-spd. Auto-changers,
monaural. from £9.19.6.

Wired for STEREO and complete
with stereo cartridge. from £11.19.6,

Telephone :

LASIKY'S
Open All Day Saturday.
42, TOTTENITAM COURT ROAD. W.1. !¢
MUSEUM 2605.

(HARROW ROAD) LTD.

Early Closing Thurs,  Mail Orders to Eddware Road. Pledse.

207, EDGWARE ROAD, LONDON. W.2.
PADdington 3271'2 and CUNningham 1979.

SOUTHERN RADIO’S WIRELESS BARGAINS
ATTACHMENTS for "' 18"’ Transreceivers. ALL BRAND NEW.
HEADPHONES, 15/6 ; HAND MICROPHONE. 12/6 ; AERIALS,
5/-; SET OF 6 VALVES, 30/-.

CONDENSERS. 100 Assorted. Mica, Tubular, etc. NEW, 15/
CONTACTOR TIME SWITCHES. 2 impulses per sec.|.|in
&FD  0000009038000000809EGRABA00IG0090T50

REMOTE CONTACTOR. e
LUFBRA HOLE CUTTERS. Adiustable §” .
e, @RZmoonmoecos0na0nEaEaEEARCAcRO0REAO0NARIEAEEEEENACACOATRAGEARAAREEGED

MAGNETS. Strong Bar Type. 2" x 1”. 1/6 each.
MORSE PRACTICE SET. TAPPER with BUZZER on Base.
Complete with Battery. BRAND NEW..................... 12/6

MORSE TAPPERS. Midget Type, 2/9. Standard, 3/6. Heavy
Type on Base. 5/6. ALL BRAND NEW.

PACKARD-BELL AMPLIFIERS. Complete BRAND NEW
with Valves ; Relay, etc., etc. 17/6 each.

QUARTZ CRYSTALS. Types F.T.24] and F.T.243, 2-pin, }
Spacing. Frequencies between 5.675 Kc/s and 8,650 Kc/s. (F.T. 243)
20 Mcfs, and 38.8 Mc/s. (F.T.241), 54th Harmonic, 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders
for both types. l/- each. Customers ordering 12 crystals can be
supplied with lists of frequencies available for their choice.
RECORDING BLANKS. New ‘* Emidisc.” ready for use. 13"
6'- each. Quantity of I5 in metal case £4.

RESISTANCES. 100 Assorted useful values. New wire end. 12/6.
SPECIAL OFFER. 12 ASSORTED METERS. Slightly damaged.
Mainly broken cases (perfect movements). Including 3 Brand New
Aircraft Instruments. 12 for 45/-.

STAR IDENTIFIERS. Type | A-N Covers both Hemispheres. 5/6.
Ti154 TRANSMITTERS. Complete, NEW condition, in Transit

Maps. Display. etc...

TRANSRECEIVERS. Ty complete with 5 vaives. etc.
New condition, untested by us, but serviceable, no guarantee.
22/6 each.

ATTACHMENTS for Type ** 38 "' Transreceivers. ALL BRAND
NEW. PHONES, 15/6 ; THROAT MICROPHONES, 4/6 ;
JUNCTION BOXES. 2/6 : AERIALS, No. I, 2/6 ; No. 2, 5/-;
WEBBING, 4/- : HAVERSACKS, 5/-; VALVES, A.R.P.I12, 4/6 ;
A.T.P.4, 3/6. Set of FIVE VALVES, 19/- the set.

POST OR CARRIAGE EXTRA. FULL LIST OF RADIO BOOKS, ETC., 3d.

SOUTHERN RADIO SUPPLY LTD.
I, LITTLE NEWPORT ST.. LONDON, W.C.2. GER. 6653

Is your T.v. TUBE DIMMING!

YOU CAN EXTEND THE LIFE OF THAT
TUBE AND IMPROVE THE PICTURE

Pat. pending.
Reg. design.

NO SOLDERING

NO WIRING

JUST PLUG IN

IT'S AUTOMATIC
IT'S GUARANTEED !
One of the most common T.V. Tube faults is low emission,

[ J
[ J
Package & Postage 2/6. ®
(Postal ~ Orders. [ ]
C.W.0. C.0.D) [ ]

resulting in loss of brightness. contrast, definition and
focus. The Sinclair Unit restores the cathode emission and
corrects the above faults for a very low cost. Applicable
to all sets operating off A.C. mains.

IMPORTANT. State make and model No. of set and tube
in block capitals, please. If not satisfied money refunded
it returned within 7 days.

SINCLAIR ELECTRONICS,

18, NEWPORT COURT, CHARING CROSS
ROAD, W.C.2. Phone : REGent 5520
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a very nasty ‘“edge” to the treble. On some,
the sound from the violins appeared to come via
comb and tissue paper. How can this be termed

high fidelity when it does not resemble the
original sound—A. E. Evans (Pulborough,
Sussex).
Simple Tone Controls
IR,—With reference to Fig. 7 in the above

article in the June issue, I found on build-
ing the control for a crystal pick-up the treble
control. RS. did not alter the treble content of
the signal at all. By experiment, I found that by
disconnecting the track of RS from the join of
C3 and R4, and connecting a 470pF capacitor
between RS and earth the simple treble-out
circuit enabled excellent results to be obtained.
Using a Garrard G.C.2 crystal T.O. cartridge, the
bass response and control is superb, and superior
to that obtained by the circuit given in the “ High
Quality Record Player,” which 1 have success-
fully built.—A. R. WiLLs (Wallington, Surrey).

Adding an VS” Meter

IR,—I have been a regular reader of PRACTICAL
WIRELESS for many years and have been
looking back through some of my issues for 1943
for articles on the S meter. However, the only
thing 1 could find was the Communication
Receiver. 1 operate a R107 receiver, and would
like to add an S meter for station comparison.
Could any reader supply information on this
modification, also the alignment details 7—J. W.
BARNETT (77, The Crescent, Dunscroft, Nr.
Doncaster).

Correspondence Wanted
IR,—I would like to communicate with other
readers of PRACTICAL WIRELESS who are
interested in short wave radio.—JAMES RYAN
(Sgmm.) (** Signals " Custumer Bks., Althlone, Co,
Westmeath).

Earth Connections
IR,—With reference to the letter from G. Y.
Kingdon. of Norbury (November, 1959),
there are two main reasons for using an earth
connection to radio receivers. One is to provide
a good path to earth (ground) of the signal picked
up by the aerial. The more direct this path the
better. 1If the power point earth was used for this
purpose. it would in the majority of cases be long,
acting perhaps as a counterpoise earth. which is
not a good thing except for specialist work.
Being laid alongside the mains supply wires. it
can pick up mains interference readily. The
second reason is safety, again in reference to
radio. One point I think is overlooked is where
carth leakage circuit breakers are installed in a
house. The general public is unaware of this
theory. If a radio set. A.C. type. with a 3-core
lead is connected to a mains earth system with a
circuit breaker. and its owner connects an outside
carth lead to the earth terminal of the set, then
the circuit breaker coil is short-circuited and. in
theory. cannot trip if an carth leak occurs in any
other appliance connected within the house.—W.
Pascoe (Truro).
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Transistors v. Valves

SlR,—May I. too. enter the discussion about
transistors v. valves? 1 am one .of the
“ Younger Radio Set”™ who started seriously
with transistors. When I started 1 knew nothing
about their susceptibility to heat. reversed
polarity. etc.. and was in consequence often
connecting them with wrong polarity. None
of them has ever broken down from this cause.
and this is perfectly understandable. since the
reason for this breakdown is that the emitter and
collector junctions have different heat dissipating
capabilities. However, thc transistor is almost
always well within the maximum dissipation of
both the junctions. and consequently it is only
in badly designed circuits or when the transistor
is working near to its maximum dissipation that
any harm is liable to occur, and then only when
the polarity is kept reversed for a long time.

As 1o their sensitivity to heat, this is definitely
overrated, since I have known transistors become
too hot to touch. Once indeed, I accidentally laid
a very hot soldering iron on one, and by the time
1 noticed it the transistor was too hot to touch.
I despairingly tried it, and to my surprise it
worked as well after this treatment as before.

Furthermore, another aspect of transistors that
has been greatly overrated is their cost. It is true
that most valves have an almost standard price.
transistors have not. If the constructor insists on
buying-the most expensive, of course, he will be
led to believe that they are expensive. Very few
people scem to be aware that one manufacturer
sells R.F. transistors which are neither surplus
nor out of date for 8s. 6d.! Audio types can also
be bought for 7s. ed., and valves are at Jeast
twice the price.

The last point that [ wish to emphasise is the
interchangeability of transistors, for very nearly
any similar type of transistors can be interchanged
for any other with good results so long as they
are of similar type—R. J. TORRENS (Sherborne).

IR,—In reference to the letter by R. Kerr in
your November issue, I would like to com-
ment on some points. Firstly, 1 have known
transistors to be very hot and not to be damaged.
I have known an output transistor to have its base
shorted to earth so that the transistor was smok-
ing yet it works as well as it did before.

I have known the polarity of a set to be
reversed and no harm to be done. Transistors
are now being built with metal walls and even if
they are glass it is simplicity itself to screen them.
Transistors do not mean midget sets. they mean
that the receiver part can occupy smaller space
and hence remove obstructions to sound from
behind the set. A definite advantage is that all
lethal voltages are removed and danger of fire
and sparking is removed. R. Kerr's comment on
a one-valve set is also wrong as the PCF80 is two
valves in one and a lot more components are
needed such as mains transformers and rectifiers.
My transistor portable is not a midget as it
measures 10in. X Sin. X 4in. and gives very good
reproduction. Incidentally, R. Kerr comments on
a crystal set which is a form of semi-conductor
set.—K. Pyror (Redhow).
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SPECIAL OFFERS

V.H.F.JF.M. RADIO RE-
CEIVER KIT.

Famous make. Our £8/19 /__

List price 15 gus. price
AMPLIFIER KIT
Famous make. ;P:l':e £5/15/_.
RECORD PLAYER
CABINETS

18in. = 13}in. £3/1o/_ (Two-

x 8tin. tone).

COLLARO “CONQUEST”

Hi-Fi, 4-speed, 10 record Autochanger.

S:;a‘r!\s‘z:;w unused, £6 /19/6 Limited
£13/-/-

or Carton contaiuing
2 Players

aquipped 4-speed Ningle Player,
famous make. Just release

STEREO
Limited“tauan(i(y £6 /19/_ (arr
A RADIO SET, io'oeis 29/-

tor only
BK7. 6K8, 6Q7. 6#V4 with plus 5f-.
Speaker and (-volt vibeator carriage!
pack. Suitable for adaption as car radio.

CO-AXIAL CABLE

Splni-Air-Snu(‘ed low loss. L-19 yda.. 7d. per
.ope & p. 10 20-30 vds.. 8d. per yd.,
n & 1/9.
50 YARD DRUMS 22/4. P, & P, 2/-.

VALVES ALL GUARANTEED 3 MONTHS.

PL81 SOILED, AMAZING 7/_

VALUE AT ONLY
EY51 *H0RT 7/- U25 SHORT 7 /.

ENDS ENDS

100 CONDENSERS 10/-

Due to huge purchase we van offer a wide,
well balanced rtange of mainly the latest
athire Ceramic and Silver Mica Con-

deqsers from pF to 10 pF. LEST
VALUE OVER €. A musi for your spares
box. Ouly 10/-.

PM SPEAKERS STANDARD 3 OHM

Fested, top makes. pertormince gunranieed,

TUBES

FACTORY REVACUUMED. ALL GUARAN-
TEED 8 MONTHS. Carriage and insurance 12/6,
Enquiries welcomed for any types not listed. Due
to the high qunality of our tube.. we are able to
naintain the following unusnally low prices.

501, 6504. 6505, CRM91, CRMS2, MW22-7,
MWS2.14, MW22- 140 -
MW29-17, MW22.1§
cizFm, ' CRMIZL  CRMIZIA, CRM122.
MW3L7, 14C, MWS31.18.

125 £3/ 5/ -

T12'54
3/16, 3/31, 14KP4, 14KP4A, 108K, 121K, 141K,
79014, 72024, 7203A, AW36-21, C14FM, CRM141,

CRMIS, MW3l-18, MW31-74,

MFE36-24, MW36-44, T12-549 £3/ 15/ =
17ARP4, 17ASP4, 6708A, CI7FM, CRMII,
gmmz. MW43-43, MW43-84, £4/1o/_
3/6A, 4/15, " 7BM, CRMI151,
CRM152A,  CRM15%B, CRMIS3, MW4l.1,
MW43-80, TAI1S5, TR14-2,

MW43-69 . £5/ 5
C21HM, C21NM, C M211. CRM

MW53-20, MW53-80 £6/ 1 5/
REGUNNED TUBES

ALL GUARANTEED 12 mon’fas
workmanship. Carr. and ius,

Excelient

T
EEL
gRMI;]%.% 3 > l.‘. ........... £5/15/'

CRM1524, CRH152B CRM153, CRM171, CRM172,
MW43/84, 171K, 17A5P4

MWs3-20, MW53-80,
CRM212

NEW TV TUBES :
SPECIAL OFFER

months.

/-

12

Frustrated export. Guaranteed
(Carriage and Insurance 12/6.
MW 4

4, MW.

XTAL PIcK UPS

STAAR GALAXY.
weight adjustable needle pressure.
Amazing value.

Single-hole mounting, light-
For any

H.T. RECTIFIERS

2BOLUTTOA (240 v, 80 mA), 5/-. RMIL,
RM2, 6/6. RMz, 9/-. RMi (ER4), 15/8.
(ERG). 217-. T4ARG. 17/-, 14A07. 23/-, 144100,
25/-, I8RA 1-1-16-1, 7/9. I4RA 1-2-8-2, 18/,
T8RD 2-2.8-1, 14 -, 14RA 1-2-8-3, 22/c,
BURWELL T.V. AERIALS. Cowplete Tlius-
trated Price List of 1 to 12 element Band Land 1T¥
aerinls at amazing competitive prices (2d.stamp).

TRANSISTORS AND DIODES
RED SPOT. Transistors for LF., L.F.. and Output
up to KOV ke/s. 5/- ea.(4/8 each in dozens). WHITE
SPOT. R.F. aml L.F. 2.5 Me/s, 7/8 (?/- each in
dozens). XA103, 15/- ; XA104, 17/6 ;
10/ ; GET15, 25/- ; V15/10P P * (:0LTOP. *
GERMANIUM DIODES General purpose famous
make. 4., 8/« ¢
DIODES. l.q\uvulent to GEX44, 3/9.

FREE TRANSFORMERS

To the purchaser of each manufacturer matched
pajr of GET15 Power 1 watt Power Trancistors,
price 50/-, we give free of charge the caerrect
Puqh Pull INPUT AND OUTPUT TRANS-
FORMERS of High «rade construction and &
cotnplete 4 Trausistor Amphl\er circuit.  Wilt
transform yonr existing receiver or amplifier into
a truly “ Mains Velume™ outfit.

1.7.V. CONVERTERS WITH INTERNAL POWER

PACK., Well-known make. at a very vompetitive

price. completely encloged.  TFinished in ham-

mered gold. Very compact. Can be put inside
G

practically all T.V.8. n ﬂnd ’(‘rumnmz
control Listed at o/_
Carr. 3/6

Or special price of £3 if purch.nsed wnh any of
the ahave T.V. sets.

TRANSMITTER POWER PACKS. 2%0v. A.C..2
separate smonthed outputs 5&77- boo or 620 v.
200/230 mA.. 6.3 v. 5 a. Boxed. 4 hU4G, £7/10/-,
Les valves £6/10'-.

Transmitiers £6/10/~, Carr.
TBS9 : Receivers £4'10'-, Carr. G/~
£8/10/- puir. Carr. paid.
80%s modulating 81|H~ 100- (50 M/es.
conversion 10 2 metreq,

5f-.
OR

Ideal for

U.8.A.
100-14¢

Transmitter receivers.
SCR522 :  standari airerait type.

Me/s., less valves, 25/« Carr. 5/-.

Glin. 0in, l‘- nr‘«!‘;pel-ed (Ilﬂl‘(-lb](‘ 1 ¥ S0 Suitable  for

Halth o o Slib 5 With lutest Steig and Reuter or Sono- N ‘

Sin. 7/ . 1 / 10X6 13/ tone cartridge. Interchangeable with ‘REch)Fl E’{ U N ITS charging.
G73: Signal generator aml wavemeter, and similar to the Acos ¥ 250 v.in. 24 v 1.2 A, bridee. 35/-. Carr. 4/

e 100 ke's. 1 meg. erystal ealibra- lent reproduction T |.mmt(er/rpfeivr 12 volt .G
tor, precision attenuutor. ‘Top make. Cartridge only ..... cMY2 e haiuls.
Oneesteshirmi) Te au(Ta AT, GRS 2. mabowe, w"h Acos Cost 1.ngm‘\|l\ uver E"(m £1°/10 - tarr. 6'-.
[3in. x J0in. & 79/_ tarr. Cartridge only ..........

[ ACOS TIGP3T C'lrtndgee LINE OUTPUT TRANSFORMERS. Most types
Standard Tuning Cond available, From 22/8.
GBEG - 618 0K25 781002 128 EF50- BR G734 1218\ PY 4/6 Ueess  8/9
ABGHG 12 8|6 13/6{10F1  10/- ' \ R G'B‘P\ B8] CFR) 16/—
GBJG  6'9 7/8|10F8  10/8 RED 2 L
SBR7 10’6 i 8/-|10LDI1112/8 USA 278 lt:l‘ ‘ll
ﬂm‘_' PRICES REDUCED 7,3 ‘\Hf_
GUARANTEED 3 MONTHS. 24 HOUR SERVICE 11 |KT61
FREE TRANSIT INSURANCE. All valves arc new 8:6 K6
or of fully guaranteed ex-Government ar ex- 3 9/RTWh:
equipment origin. Hatisfaction or Money Rack 4 9 KTZ63
Guarantes on goods if retitned umused within 886 14
14 daye. 4d. FOR LIST OF 800 TYPES. 4
1) SPECIAL OFFER 9,
2(8 10 / DISGOUNT TO PURCHASERS 12 6 I'st
ig]J{m(‘.'r g,l’ﬂ of any SIX VALVES marked mdblack type (15 lg/grll;l&‘.:“:g b s
2K7GT 6/- Post : 1 valve, fi 2-11. - g
in dozens). Pos! - ; ,’8’1’(‘(“\* 18- B2
- i 8;3[PCCy 14/ ‘l 7~
A0LFL  8/8CYSL  9/8]E ;»;, 9d.|KCCSI 6/9|k1ss  1ki—|PCFRo - 7/8 ! 191
B0L1 719 0Y52  14/-[BABUSO T6|EC 8/6|EL91 4 9/PCIm2 9,921
3074 12/6 DAFOT 8/8 J 3 8 41 9/8/PC1. 10/-JLm28d
3 2 11/8 DAF9G 8/3 8L 8,61 | PCL8z 11/8[1 {
3 T 8/6 DI3S 99 EB34 /6 H'( Sd 813 l.\N» 93/ PULNE 1878 1 20
5 8'9 DF91  5/3|EB4l ‘ECCQI 3/8|EMS1  9'3|PEN25 5/~ li-uuu
3 (T 6/~ DF| 3/8/EB91 4/-<FA F30 106 ENETRI0E FENAS 7 6,‘“03
3 4 VT 8/8 DFSH6 8/3|EBUsR 5/-‘E('I'S D P 1076 PEN4§ it
i AB» 7/6 DHB3  7/8|EBC4I  B/9'1H( 16 - PL33 718 X N
iAC 7/6 DH7?  7/8|EBCO1 7/swu H~| [Prag  138/Us0l 18 [ Xeé 1Y/~
& 14- DK9L 7/ |EBFs0 sinall @ —| PL3% 14/8‘l ABE -«ns - 15/-
3 8/«HKH2  B/G|EBFRN 8/9/ P13l 10/8' U ARy 15/-
3 55{.‘«;(} 8% B-fvkos  BgEBLYL oG B é/gmnn s/J\u /8
3 e wacom 7/8|25 T 9/- 807 . _ o -
iy GKGAT 770 e S RTtaa 5/ DL35 10/(_51‘10_9‘1» 5’9 X g 2’ 1263 54_
H 8K7G 8/-|252aG  7/9 AZS1 o DLSL 8/-|ECC3I 8/ b 3,3' Best 1 288 7
e o/6|25z6G  9/-|B36 8/6 DLO2 7-RCea2 3/9 EF10  13/8 lCZSl 18 m 8/61277 38
i 4 7/8(273U0 16/..[335 41g{DLOE - FY[BCTRI 7/8 KN 8 BjLTIC 12/8[py. vm v 9 3/Z152 5/6
GBA6  B/8'6KSUT 9/6'1uCL 9/-130C1L ?/9i1CL33 11 -|DL9G 8/3|ECC34 9/- EF42 7/8[1:232 88 IY3I 7 ((':H 14/6Z71% 5/8
Post : 2 lbs., 1/6, 4 Ibs. 2/-, 7 Ibs. 2/9. 15 Ibs. 3/6. No C.O.D. Callers always welcome (E.C. Weds.)

LIST OF 1,000 ITEMS éd.

TECHNICAL TRADING CO.

ALL ITEMS LESS 5% AND POST FREE IN DOZENS.

P.O. BOX 2I(P)

- 350-352, FRATTON ROAD, PORTSMOUTH

www americanradiohistorv.com
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SKILLED MEN!

USE YOUR KNOWLEDGE IN A WORTHWHILE JOB

VACANCIES Up to £25 tax-free Bonus
FOR .
LINEMEN plus first-rate wages for
DRIVERS two weeks of your time
DISPATCH RIDERS
DRAUGHTSMEN ARE you in a skilled trade? Then you can
DRIVER probably add a tidy sum to your income by
ELECTRICIANS joining the Army Emergency Reserve. For one
RADIO thing, you get pay and allowances at full Regu-
MECHANICS :

lar Army rates whilst in camp. And the more

;sg: ':IIV? é\':' your 8kill’s worth in civilian work, the higher

TELEGRAPH your Army rank and pay. Better still, you also
MECHANICS get £9-£25 bonus tax-free.

OPERATORS For this you just spend 14 days a year at a

In camp, working on your own speciality. And

THE ROYAL money’s not the only profit you get from that.

SIGNALS You get a grand refresher course, giving you a

lot of new ideas, and putting youright in touch
. ° with the latest Army developments. And you
get a welcome break from the usual routine, with sports, games and a
great social life. For the place is full of people with the same interests
as yourself. Don’t miss this chance! Send off the coupon now to: H.Q.
A.E.R. (R. Sigs.), Blacon Camp, Chester.

POST THIS OFF RIGHT AWAYI

Please send me—without obligation—the illustrated booklet telling me
all about the Army Emergency Reserve.

NAME

ADDRESS

TRADE (PW/AER)

wWwWwW americanradiohistorv.com
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RECEIVERS & COMPONENTS

VALVES, new and used, from 1/6
each, all guaranteed. All  types
Radio. Television Components. Lists
free. HAMILTON RADIO, 237, Sed-
lescombe Rd. N.. Hastings.

CALLING 9IN, TELEVISION
OWNERS,—Brand new factory fresh
gin. Ferranti Tubes. originaily
£14/10/-, will replace Mazda. Brimdr.
G.E.C.. etc.. £4/10/- cach: 6 months’
guarantee. TOMLINS. 127. Brockley
Rise. Forest Hill. S.E.23.

Well known FM Tuner Kits, Complete kit
ready to assemble. less valves... £3.15.0.
Complete with valves . 5.0,
Easy to follow Building Plans and Instruc-
tions ... 8s,8d.
Fiw Only @ Sets of FM Coils, I.F.s R'Det.,
ete.. with circuit, and instructions £1. 0.0.
S.A.E. for enquiries.
R c R 89, DERLEY ROAD,
O O * SOUTHALL,MIDDX.
Callers at R.T.S. Guldhawk Rd., Seven
Stars. London, W.12.

RESISTORS.—100 new, wire ended,

assorted. all types. 7/6 box, post
free. COOK'S OF BEDFORD., 29, St.
fary's St.. Bedford.

RECLAIMED VALVES, tested and

perfect: huge stocks: all one price.
5/-, plus 6d. postage each. Delivery
bv return. LEWIS. 57. Chalford
Walk., Woodford Green, Essex.

TELEVISION TURBES
GUARANTEED and fullv tested replace-
ment tubes for T.V. Every tube is rebuflt
by skilled craftsmen and fitted with a
complete new gun assembly. 12 months’

ATES : 5/6 per line or part
reof, average five words to line,
mum 2 lines. Box No. 1/- extra.
retisements must he prepaid and
addressed o Advertisement
Muanager., ‘* PPracticat 3]
Tower House, Southampton
Strand, London, W.C.2,

Wireless,”
St.,

The Pamous Telephone type F in excellent
condition. Works up to 3 miles with any
twin wire. 60'- each, carr., etc., 10

10 Line UC exchanges for use with any
guzzer or magneto calling phones. £5, carr.
il

Sets of 120 new American crystals from
5675 K ¢ to 8650 K/c in steps of 25 K ¢ except
for 5725 and 5950. Must have cost £300.
Offered at £5. plus p. & p. 5'-.
30 watt pressure tvpe loudspeaker units.
Unused. £3. plus carr., etc., 5/-.

4 of any of the following valves for 10/-.
EBIl. EF9l, EF92, 6K7, KTW6l, 210SPT.,
210VPT, 210DDT. Post 1'-.

PO relays 2,000 ohm coil. 2 make. 1 break.
New. 5/, p. & p. 1.

Vibrator Power packs. New, fully smoothed
in black crackle case with croc. clips. ete.
gr‘é' input. output 160 v., 40 m.a. 25'-, 0. & p.

Life jacket lights. These consist of a battery
container which takes & U2 battery and a
small red lamp which can be attached by
means of & powerful crocodile type clip.
The whole thing is similar to a cycle rear
jamp. New and boxed. 10/- per doz.. 2/6
p. & p.. or sample 2/- post paid.

ELECTROSURE
118, FORE STREET, EXETER
Phone : Exeter 36687.

full guarantee with every tube. Prices : m— -
ALL TYPES
. . £5.17.6 | ALUMINIUM  CHASS1S,  brackets,
n.. 17in. .. £6.10.0 | accessories. circuit printing. Write
Carriage andmllnns'uorgggglig%mg:ﬁm C.W.0 for catalogue. 25. Leach St.. Prest-
a1, AL HAINSWORTH (l:el{;."}'.x’“" | s METNANERR, _
» Afredale Cotlege Mount, Underclilie, § compONENTS, Valves. Tubes, ete.
Bradford 3. Yorks Write or phone for free list. ARION
K TELEVISION. 4. Maxted Rd.. Peck-
H.M.V. 15IN., English Electric 15in.. | ham. S.E.15. (New X 7152.)
U.tra. etc., Televisions, not working.
originally =~ £175 each,  £58/10/-. [ SPEAKER REPAIRS, Cones/Fields
TOMLINS, 127. Brockley Rise, Forest | fitted. Clock Coils Wound. L.S.
Hill. S.E.23. REPAIRS. Pluckley. Ashford. Kent.
40in. Amecvican Stainless Steel WhiP
ANNAKIN et s
special loading coil in base in effect increas-
i(r'\g h/{eig{l‘t to [1\2 felei.l 307~ (57-). 252 \\tﬂ(}
P ARyoren KW, .F. Amplifiers, raises output O
Pamphonic 1i-Fi Amplifiers, 10 watts. | o 090% o chitter to 230 watts. Includes

Selector switch. Bass, Treble, Volume, and
Contour controls, Inputs. Tape. Radio,
Mike. Gram (3 equalisation positions).
3% and 15 ohm output. Type 1004 ist
price 25 gns. Our price 15 gns., post free.
A first-class job we can really recommend.
Fane and Wharfedale Speakers.  List
prices.

zendix TAL2G Transmitters. 300 Kc-9 M.
in 4 bands, 7 valves. fine job. At the
bargain price of £5, carr. 15/-. .
reriscope Prisms. (Not triangular.) As
used in tanks, iewing space 4iin. x liin.
2 prisms needed for periscope. Only 3/~
per pair of prisms, post 1/9. Also soiled
condition at only 2 - pair, post 1/8.
Receiver No. 71. (Part of No, 1143 unit.)
Bent and soiled metal work. Useful for
spare parts, (Over 100 A real snip. Only
2/6 ea., post 3/6. Less Xtals and valves.
PPhones. LR.single. Headband, 2/-, post 1/3.
Mikes. Carbon. Cord. plug, 3/-, post 1/6.
Relays. 8,000 ohm. 1 make, 3/6, post 10d.
Switches. 3-pole 6-way rotary. 1/-, post 9d.
Slider vype 250 v. 3 a. O.K. for vacs., 1/~
post 6d.

Power Units, For 19 or 22 set. £1. carr. 6/6.
Magnets, }in.D. x ¢in. 2/ doz.. post 6d.
frade, Discount for quantity. Mainland
only. No export. Free lists.

25 ASHFIELD PLACE, OTLEY, YORKS.

2=HK—257 valves in push pull. Weight
88 ibs. New in case, £8'10- (15/-). Inter-
phone Amplifiers, 4 valves. 28 v. D.C

input easily convertible, 25'- with i’al\;eé
Kurman Plate Relays, 7.000 ohms

5 T.. 12/8 (2/6). Boeing Beehive

ators, white, 3iin. x 1iin. Ideal for
H.F.. 1/- ). Microswitehes, S.P.S.T..
1/8 (6d.). S.P.D.T., 2/-(6d). D.P.D.T., /6

{6d.). Chokes, Freed 9 H. 270 m/a. 86 ohms.
10 Ibs., 12/8 (3/-), 15 H, 60 m'a, 260 ohms, 8'-
(2'-). Chicago 5/25H. 200 m/a. 7 lbs.. 10/8

40-page List of over 1,000 diﬂerentl
items available.

(2/6). 5'20 H. 300 m/a. 14 lbs.. 20'~ (4'-). Ger-
manium Rectifiers, IN-52, 2 - (6d.). Klixon
Circuit Breakers, give automatic protec-
tion. 35 amps break, simply push to re-set.
(1/-). * Deck Insulators. heavy. 10in.
dia.. 6tin. feed through. 15,- (36). Eimac
V-127A Valves. 5 v. 10 amp, 100 watts,
300 me's. 25/~ (3/-). Plywoeod 25ft. Tripod
Ra~e. seif-supporting  Acrial  Masts,
05 - ( . 80 to 110 Me/s Adjustabie
Calineated 3 Etement  Bea Arrays.
on adiustable hoom for 2in. dia. mast with
100 feet. ‘in. co-ax. lead in. 90~ (15/-).
We have lots of '* bits and pieces "—please
send vour requirements—we can probably
heip. = All enguiries answered. Amounts
in brackets are carriage England and Wales.

P.HARRI!S

ORGANFORD, DORSIY
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POWER IN PACKETS.—' 18" set
owners . . . good stocks of 162 x 12
% 3v. H.t.s at 10/9 delivered: but

don't forget the shortage. Order an
extra for spare. Also 84 x 64 x 4)v..
10/9. A few 6v. Receivers left. 55/-
ea.. delivered. Same Receiver, less
valves and Vib. reduced to clear at

29/-. See advert. last month. Stamp
for new lists of bargains. Ston
Press.—Just arrived . . . 90 x v,

H.t.s, 10/9; 90 x T4v. H.t.s. 5/-; 1iv.
L.t. specials. 1/6; inc. p. & D.
DIGGINS, 129/133. Radnor St.

Hulme. Manchester 15.

FM-AM STEREO

Radiogram chassis- CB8
Paired output 6 watts Plain or
Stereo Records. A hand-built
quality unit with two speakers
ONLY £20.
BEL SOUND PRODUCTS CO,,
Marlborough Yard, London, N.I9.

ARC. 5078.
SAVE ON REPAIRS. — 100.000
Salvaged Radio and TV Spares.
Valves, Tubes for practically any

set made since 1936. Prices from:
Lot. 17/6; F.O.T.. 7/6; Osc. Tr.. 6/-;
Sound. 2/6; Mains. 10/-; E.H.T.
Mains. 80/-; Def. Coils, 12/6:

5/-. Tubes. Mullard.
. ete.. 9-10in., 30/-; 12-14in..
£2/19/6; 17in., £3/19/6; all picture
tested. fitted free or sent subject to
14 days money-back guarantee;
Mullard 6 months guarantee. Valves:
1,000 types from 1/6; EF9l. EB9I.
6J5. 2/6; EF80., UF42, 10F1. 6F1..
6SN7. 3/6. We can save vou pounds!
Send s.a.e. with enquiries or for
complete list. ST. JOHN'S RADIO.

156, St. John’s Hill. S.W.11. (Bal 9838.)
NEW MINIATURE Printed Resistors,
6d. RAY. 4. Dalton Ave.. Whitefield.
Manchester.

TURRET TUNERS, ‘ Brayhead
make. £6/16/- post free. few only:
state model. A.l_ RADIO COM-
lE)’ONENTS. 14. The Borough. Canter-
ury.

® KINGSLAND
ELECTRONIC COMPONENTS

Stupendous Offer’

FREL: : Set of drills from 1/16in. to iin. ar
Set of two-way screwdrivers in plastie cases.
With bargain pack consisting of :—
One pair throat microphones. 50 assorted
resistors. approx. 150 assorted screws,
one dial pointer 2ft. 2in. screened lead with
sockets. one 5 Henrv 200 mA. choke, two
electrolitic condensers, radio knaobs. toggle
switches. Octal valve bases, vibrators. one
pair M.C. earphones, one waveband switch,
four Co-Ax. plugs, one box of assorted coils.
cartridge fuses. three potentiometers. one
WW multiplier, 24 assorted condensers. one
Festoon lamp and holder. one coil PVC
wiring-up wire.

All this for 35/-, p.p. 4 6.
A RADIO CHA S WITHI OVER 200
USEFUL  PARTS. consisting of con-
densers, resistances. valve holders. chokes.
switches. relays. colls, nuts and bolts, etc.,
10/8. p.p. 4/6.

100  ASSORTED
cluding W.w., 10
?}) ASSORTE SERS, 10'-. p.p.

ONE 5 TIENRY CIHOKE, .2 amp. Ideal for

radlo or TV smoothing. 5/8, p.p. 1/

.;lx A\?‘%()RTICI) POTENTIOMETERS,

Open Baturday until one o'clock, Personal

callers welcome.

182, KINGSLAND RD.. SLHHOREDITCH,
1.2, Tel. : SHO 6512, Sorry U.K. only.

SISTANCES,  in-
179,
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{Continued)

TRANSISTORS.—OC171/12/13. GT12.
15/- each; OC44,76/77% 22/6 each:
OC72. matched pairs. /- Return
of post service. A. W. WARD. 142.
Railton Rd.. London, S.E.24.

FIX I'T YOURSELF ! Pre-assembled ready
for instant fitting. Clip-on 5EL, 30:- :
8EL, 42/6. FRINGE AREA MODELS for
high gain Double 5 Array, 72/6 ; Double 8
Fringe area super low- loss
Coaxml 1/3 yd Smnda:;d {owAloss 74d. vd

N GUAR-
A\ Sult,able Plug-in ’ replacement
for Mullard, Mazda, etc. 14in. all types,
£10.10.0 : i7in. all types texcept CRM),
£12 17in. CRM types, £13,10.0, S.A.E. for
CRT and Aerial List. Satisfaction or money
re[unded within 10 days. All items carriage

HASE SUPPLIES
34. Prince St,, Br'stoi (Dept.

FOR SALE

SPECIAL OFFER. — Famous Pye
Invicta 12in.. 13 channel. Televisions
(without tubes or valvesi. £2/15/-;
olherwise coniplete. Each one with
walnut cabinet, and Pye 13-channel
turret. TOMLINS. 127. Brockley Rise.
Forest Hill. S.E.23.

P.W.)

BENDIX RECEIVERS, RA-10. 4-band.
superhet, 150 kcrss-10 mc/s.  Valves:
6SK7. RF, 6K8., F/C. two 6SK7 IF.
GR7 second det. 6C5 BFO. 6K6 OP.
6H6 diode. Built-in PU 24v.. D.C..
size 64in. x 154in.. easily converted Lo
mains as d(‘scnbed on Page 453 of
Sept.. 1957. P.W.: £4 plus p.p.. 10/-.
American Beacon Tx-RX RT37/PPN 2.
brand new. composed of transmitter-
receiver with 8 valves (5-3A5. 3-1S5.
1-IR5t. built-in 2v. vibrator pack.
spare vibrator. headset, connector
leads and 10ft. collapsible aerial.
frequency 214/238 mc 5. £3/15'-, plus
p.p.. 7/6. E.W.S. CC.. 69. Church
Rd.. Moseley. Birmingham. 13.

SATISFACTION ASSURED. — 12in.
Televisions £9/10/-, 14in. £16, 17in.
£19/10/-, Write for quotation.
stating requirements. We guarantee
satisfaction. TOMLINS. 127. Brockley
Rise. Forest Hill. S.E.23.

AMAZING VALUE. Philco Shortwave
Car Radio Converters. originally £10;
fit to any existing car radio and
add six extra wavebands, 16-19-25-31-
49 metre bands. also standard broad-
cast. 6/12 volts: compact under dash
counting; chromium control panel
with six press-buttons. Complete all
fittings and instructions, easily fitted.
45/- post free. Each instrument
brand new with Mullard valves.
TOMLINS, 127, Brockley Rise. Forest
Hill. S.E.23.

EQUIPMENT & CARBINETS
BY STAMFORD

Write for our NEW. LISTS ror HI FI EQUIP-
MENT AND COMPLETE SYSTEMS
TERMS : Cash, C eril or Hire Purchase.
3ft. wide, choice of
veneers. Motor
Board 18in. x 14in.
Control Panel,
Ampiifier Com-
partment and
Record Storage.

PRICE £16/16/-
OR Deposit 51'-
and 9 Payments of

34/- Monthly.
Refund Guarantee,
Write for Catalogue of Cabinets and
Enclosures.

A. L. STAMFORD LTD. (Dept. J,29).
Showrooms : 8§4/86/98, Weymouih Terr..
Hackney Road, London, 1.2. No. 6 bus
from Liverpool Street. book to Odeon,
Hackney Road, and walk back two t.urnlngs.

The Tape King makes
impossible: once more
Agfa Wolfen Tape. 1.800ft. L.P. on
7in. spools, would be 50/-. oniy 35/-:
limited quantity: also Tape bargains
in sizes from 3in. to 8lin.. many
secondhand recorders: all new
makes. S.AE. for list. Once again
a few ‘only of the famous E.M.I.
Professional Tape Deck at a frac-
tional cost. 7iin. per sec. 7in. spool:
same price as before. onlv 22 gns.,

]SAVE 309, —
possible the

or terms. E. C. F. KINGSLEY &
CO.. 132. Tottenhamm Court Rd..
London. W.1. (EUS 6500.)

G.P.O. TELEPHONES, latest modern
desk type. Ref. 326C.B.. complete
with internal bells: dozens of uses
as exlension units. intercoms. etc.:
list price £15. our price. few only.
surplus to contract. brand new. 3§/-,
post 3/6. K.EP, PRODUCTS LTD.,
London. S.E.8.

Ashmead Rd..

ASTOUNDING VALUE.—8in. Tele-
visions 45/-, 12in. Televisions 70/-,
idin. £9 19/-, 151in. £5/10/-, 17in. £14.

Complete huL not guaranteed work-

ing. as received in part exchange.
TOMLINS. j27. Brockley Rise. Forest
Hill. London. S.E.23.  All famous

maukes available. carriage 7/6.

697
WANTED

lALL TYPES o! Valves wanted. PLBI.
ECL80. EY51. U25. PCF80, PZ30,
]U801 etc., etc.. best cash price by
return, S5TAN WILLETTS, 43,
Spon Lane, West Bromwich, Staffs.
[ (Tel.: WES 2392.»

A PROMPT CASH OFFER for your
surplus Brand New Valves. Speakers,
! Components. Test Instruments. etc.
R.H.8.. 155. Swan Arcade. Bradford, 1.

URGENTLY REQUIRED. new Radio.

Television or Industrial Valves. Also
old and obsolete types. Cash prices
offered for any quantity. Write. call

. or phone: MIT 6202. 201.
Rd.. Mitcham. Surrey.

Streathant

WANTED VALVES

All types for prompt cash. Must be

new' State quantity.

WILLIAM CARVIS LTD.
103, North Street, Leeds, 7

| 100 BAYS of. brand new adjustable
| steel Shelving. 72in. high x 34in.
| wide x 12in. deep: stove enamelled.
dark green. sent unassembled: 6-shelf
Bayv. £3/15/-; sample delivered free:
guantity dis(‘ounts. N. C. BROWN,
LID.. Eagle Steelworks. Heywood.
Luncs. (Tel.: 69018.)

V05 JELEVISION

.cmuf? vour (AR EJFTE.I'?!”

INDEPENDENT 200/240 volt MAINS
PP

AMERICAN DYNAMOTOR UNIT.
Input 2 volts, output 200/240 volts at 100
to 130 watts and IBO watts.

Runs RADIOS, TELEVISIONS MAINS
LIGHTING, ELECTRIC DRILLS and
THOUSANDS OF APPLIANCES.
Runs anythlng 200/250 volts universal
AC/DC

Buiic for heavy continuous duty, Will last a
lifetime. Brand new condition. Fylly tested
and ready for immediate use.

SIMPLY PLUG IN.
COSTAMERICAN GOVERNMENT £40 each.
OUR PRICE ONLY ¢4,
Carriage, packing and insurance, 20/-,

SEND S.A.E. FOR FULL DETAILS.

Dept. D, SCIENTIFIC PRODUCTS

Manor Worke, Manor Drive,
CLEVELEYS, BLACKPOOL, Lancs.
RADIO

ATLAST VIIF, £M/AM for the family man.
| Astonishing De Luxe VEF/FM Radio offer.
Merging of world famous Co., enables us to
offer £24 DE LUXE VHF, FM/AM Radios for
£15.10.0, Factory Fresh. Maker's Guaran-
tee, extra thrilling quality. All features in-
cluding Ferrite aerisls. Our satisfaction
guarantee or purchase price refunded. AC/
DC 250v. Smaller radio with VHF,FM/
AM. £13.10.0 originally £21, or Miniature
| Superhet two-wave model £6.10.0.
TOMLIN ELECTRICAL,

127, Brockley Rise, Londen,  S.E.23.

www americanradiohistorv com

. SERVICE SHEETS

ISERVI(}E SHEETS —Radio and TV,
26 ea. List 1°-, S.A.E. with
enquiries, please. GLOBE SUPPLIES,
BCM/Electrique. Monomark ' Heuse.
. London, wW.C.1.

FAULTFINDER FILES (TV), show-
ing common faults that each receiver
is prone to. and other useful servie-
ing information. 2 - ea. List 9d.,
plus postage. S. P. DISTRIBUTOKRS
11. Old Bond St.. London. W.I.

SERVICE SHEETS

RADIO and Television
Over 100,000. S.A.E. for List,

stock of obsolete Radic and

Television Valves.
JOHN GILBERT RADIO,
20, Extansion
Shepherd’s Bush Market, London, W.12
SHE 3052 \

Large

SERVICE SHEETS for sale. TV 4,
Radio  3/-; immediate detivery.
S.A.E. with enquiries. Callers wel-
comed. SULTAN RADIO, 6, M1,
Ephraim Rd., Tunbridge Wells. Kent.
i{Phone: 22710.)

SERVICE SHEETS, Radio, T.V,,
5,000 models, Lists 1/-. S.AE.
enquiries. TELRAY, 11, Maudland
Bk.. Preston.

SERVICE SHEETS for sale, all tvpes,
from 1/- each. Also Radio, Televio
sio: Books. Lists free. 100 Tele-
vision Service Sheets. covering 330
popular models, 18/6. HAMILTON

RADIO, 237, Sedlescombe Rd. N.,
Hastings.

SERVICE SHEETS.-We have the
largest stock of Radio and TV
Service Sheets in the country for
sale at 4/- ea. and for hire. = Why

tolerate delay in obtaining Service
Sheets when we will despatch by

return? List 1/- S.A.E. with
enguiries, please. S, P. DISTRI-
BUTORS. 11, Old Bond St.. London.

(Continued overleaf)
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PUBLIC APPOINTMENTS

RADIO (METEOROLOGICAL) TECH-
NICIANS required by the Meteorologi-
cal Office. Qualifications:  basic
knowledge of radio and radar and
experience in maintenance/operation
of radar equipment including oscillo-
scopes. Successful applicants serve in
United Kingdom and overseas. Com-
menciztg London salary £690 at age
25 or over rising annually to £820
subject to deductions for each year
below age 25 provincial salary £40
1o £50 lower. Overtime, night duty
allowance, etc. Applications should
be sent to Meteorological _Office
(M.O.10 R/M/T), Victory House,
Londoa, W.C.2.

AIR MINISTRY REQUIRE EXAMIN-
ERS (unestablished) for Aeronautical
Inspection Service, Radio Division
and Electrical and Instruments Divi-
sion at R.A.F. Units at Aldergrove
(Northern Ireland). Carlisle, Sealand,
Henlow (Beds), Hartlebury (Wor-
cestershire) and in the Gloucester
and Wiltshire areas. Opportunities
may arise for serving a tour of
duties overseas. Quals.. C. and G.
intermediate Group certificates in
telecornmunication  engineering or
O.N.C. electrical or equiv. theoretical
knowledge with experience in indus-
try or Services. Commencing salary,
age 28 and over. £727 on scale £650
to £850 (men). Prospects of promo-
tion and establishment. Age up to
55 years. Application to Air Ministry

(C.E.4(a)), Cornwall House, Stam-
ford S§t.,, London, S.E.l, or any
Ministry of Labour and National
Service  Offic quoting Borough

e,
Order No. 2030.

EDUCATIONAL

LEARN RADIO AND ELECTRONICS
the new practical way! Hosts of
absorbing experiments carried out at
home under expert guidance to teach
vou radio in a new, enjovable and
interesting way. Construction.
servicing and fauit finding on
equipment made easy for the first
time: No previous experience needed.
No mathematics used. Free brochure
from : o PWI11. RADIO-
46,

Market Place.
Reading. Berks.

WIRELESS. See the world as a
Radio Officer in the Merchant Navy:
short training period: low fee
scholarships. etc.. available. Board-
ing and Day students. Stamp for
prospectus. WIRELESS COLLEGE.
Colwyn Bay.

THERE 1S A NATIONAL SHORTAGE
of Mercantile Radio Officers. Why
not make Communications your
career? You can be assured of a
sea-going appointment after qualify-
ing at the School of Marine Radio
and Radar (A.8.T.). Hamble. South-
ampton. For details apply to the
COMMANDANT.

AT LAST—-at a reasonabie cost—

quality Hi-Fi in wvour home by
building it yourself under our_ new
system. Free brochure from: Dept.

PW2l. RADIOSTRUCTOR, 46, Market

Place. Reading. Berks.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS December, 1959

EASY MATHEMATICS.—Course 21/-
for Radio/TV. Write: TUTORIALS,
200. Buchanan St.. Glasgow. C.1.

BOOKS & PUBLICATIONS

BOOKS for C. and G. _exams:
Tels. Principles. A and B, 9/6;
Tels. (Principles). 1 and 2,
Maths for Tels., 1, 7/-; Maths for
Tels.. 2, 5/-; all  post free.
RIDDIFORD, 384, Tilehurst Rd.
Reading.

MISCELLANEOUS

MAKING YOUR OWN TELESCOPES,
Enlargers. Projectors, Viewers.
Microscopes. Episcopes. etc.. then
our hooklets ow to Use Ex-Gov.
Lenses and Prisms.”” Nos. 1 and 2
at 2/6 ea.. will show you easily and
quickly how to achieve the finest
possible vesults at lowest possible
cost. The most coniprehensive lists
of optical and scientific egquipment
in the British Isles is {free for
s.a.e. . W. ENGLISH. Rarleigh
Rd.. Hutton, Brentwood. Essex.

LOUDSPEAKERS, Electric Clocks and
Shavers repaired promptly. MODEL
LOUDSPEAKER SERVICE, Shipton
on Cherwell, Oxford.

FREE LANCE AGENTS ANO REPS.
calling on the Electrical and Tele-
vision Trade required to sell
specialised sets of equipment.
Minimum comumission £125. max.
£250 per sale. Box No. 22, c/0
PRrACTICAL WIRELESS.

SITUATIONS VACANT

......O..................................

The Royal

University Entry — University
graduates may enter on per-
manent or four-year short-
service commissions. Permanent
commissions carry an ante-date.
University  students may be
accepted subject to graduation.
Age limits: 19 to 24. (26 for
short-service commissions.)

Direct Commissions—The direct
commission scheme offers the
choice of a permanent career
leading to a pension, or a
twelve-year commission with
the option of leaving after eight
years. Age limits: 174 to 25.

Short-Service Commissions —The
short-service commission is for

PILOTS, NAVIGATORS AND AIR ELEGTRONIGS OFFICERS
COMMISSIONS IN THE GENERAL DUTIES BRANCH
Vacancies now exist for fit young men of character and
good education and who are capable of taking responsi-
bility, te train as pilots, navigators or air electronics
officers in the general duties branch of the Royal Air Force.

Methods of Entry

00000000000000000000000000000000000000¢C

Air Force

five years and there are oppor-
tunities for transfer to either
form of direct commission. Age
limits: 17% to 21.

Pay and Gratuities— Pay is high
and terminal gratuities are
generous. For example, a Flight
Lieutenant of 25 can earn, with
full allowances, nearly £1,700 a
year. The tax-free gratuity paid
at the end of a twelve-year
commission is £4,000.

Write for further details,
stating age and education, and
the method of entry in which
vou are interested to the Air
Ministry, (PW562a). Adastral
House, London, W.C.1.

www americanradiohistorv.com

A Career in
Telecommunications
with good pay and

all found, as a

WIRELESS
or TELEPRINTER

OPERATOR
in the

Royal Air Force

Vacancies for suitable men
now. Train for a responsible
job in the vital R.A.F. com-
munications system. Good
chances of promotion, full
allowances; month’s leave a
year; chance to travel, and all
the wider interests of Service
life. Call or write for details
to: Central Recruiting Office,
® (PW535), Victory House,
Kingsway, W.C.2.
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.Ditton Works,

December, 1959
SITUATIONS VACANT

(Continued)

PYE

Telecommunications
of Cambridge
Research Department
require

2 DEVELOPMENT ENGINEERS

with experience of Domestic Re-
ceiver Design with particular refer-
ence to Car Radio.  Applicants
must have had some laboratory
experience and possess O.N.C. or
equivalent technical qualifications.
Preference will be shown to those
who have had some experience of
work on transistors.

The Company is in the forefront
of Research and Devélopment and
offers excellent progressive oppor-
tunities for men of the right
calibre.

Residence in Cambridge combines
the amenities of a flourishing
University City (good shopping,
ample recreational facilities, etc.)
with easy access to the pleasant
surrounding countryside.

Apply in writing giving details of
age, experience and salary required
to —

The Personnel Manager

PYE
TELECOMMUNICATIONS

LTD.
Newmarket
Road, Cambridge

A.M.I.Mech.E., AM.Brit.I.LR.E.. City
and Guilds. G.C.E.. etc.. bring -high
pay and security. **No pass—no
fee ” terms. Over 9577 suUccesses.
For details of exams and courses in
all branches of Engincering. Build-
ing. Electronics. ctec., write for 148-
page handbook. free. B.I.LE.T. {Dept.
242B). London. W.38.

THERE IS A NATIONAL SHORTAGE
of Mercantile Radio Officers. Why
not make. Communications your
career? You can be assured of a
sea-going appointment after qualify-
ing at {he School of Marine Radio

and Radar (A.S.T.). Hamble. South-
ampton. For details apply to (he
COMMANDANT.

PRACTICAL WIRELESS

CITY AND GUILDS (Electrical.
., on " No pass—no fee’ terms.
r 95¢% successes. For details of
Electrical Engineering,
Electronics, Automation. etc..
for our 148-page handbook. free and
post free. B.I.LE.T. (Dept. 242a}.
29. Wright's Lane, London, W.8.

SOUND RECORDING
TAPE/DISC/TAPE
trade and private.
quality work use Unimixers.
News, 10, Clifford St., London,

STAMP COLLECTIONS

STAMP COLLECTIONS or accumula-
tions. valued and purchased
highest prices. Send to JOHN LISTER
LTD.. 186/8. Shaftesbury Ave.,
London. W.C.2,

TRANSISTORS

RED SPOT or YELLOW/GREEN, §5/6
each, 3 for I5/-.
WHITE SPOT, é6/6.
14/-. -
VARI-LOOPSTICK COIL. M.W. with
Transistor Circuit, 4/6.
CRYSTAL SET COiLS. M. & L. with
Circuit, 2/6

DRR2 COIL. M. & L. with Transistor and
Valve Circuits, 4/~ each.

TRANSFER for
Tape sales. For
Sound
wW.1.

RED/YELLOW,

Crystal Diodes, |/- each. G.E.X.34, 4/-
each.

Reaction Condensers. .0003 or .000S, 4/-.
Miniature Electrolytics. |5 volt in 2, 5,

8, 25, 50 or 100 mfd., 3/- each.
NEON MAINS TESTERS, 3/9 each.
All sent post free in U:K. by

PETHERICKS RADIO SUPPLIES,

at

699

> MODEL
> RADIO-CONTROL

New, revised and enlarged edition,
Dealing with ‘planes, boats and autos.
Covers coders, transmitting and receiv-
ing systems, decoders, power control

circuits, servomotors, latest minia-
turized and tramsistor circuits, |92
pages.
By E. L. Safford, jnr.
} 21/- Postage |/-

RAPID RADIO REPAIR, by G. W,
Heath. 23/-. Postage 9d.

RADIO CIRCUITS. A step by step
survey, by W. E. Miiter, revised by
E. A. W.Spreadbury. 15/-. Postage |/-.

TELEVISION ENGINEER’S
POCKET BOOK, by }. P. Hawker.
12/6. Postage éd.

MULLARD MAINTENANCE
MANUAL. 10/6. Postage |/-.

BRITISH TRANSISTOR
MANUAL, by E. N. Bradley. 12/6.
Postage 9d.

RADIO VALVE DATA, by “ Ww,"”
6th Ed. §/-. Postage 9d.

» THE MODERN BOOK 0.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
19-23 PRAED STREET,
LONDON, W.2.
Complete catalogue 6éd.

Phone : PADdington 4185,

Open 6 days 9-6 p.m.

‘

\
|

22, High Street, BIDEFORD, N. Devon.

ANE

VALVES ‘.

DAY SERVICE
TESTED !  GUARANTEED !

|

SEIS lR.S 155 1'1‘4. 351{4563‘]4 DAF91. DF91, DK91, DK92, DL82, DL54, any 4 for 25 -
for 32-6
6K7G GKBG GQ’7G GVSG 6X5G or 5Y3G ... o .. oo 5 for 27 -
1A7GT 14/8 | 6L13 12/3 | 2526GT 9/6 | EBFES  8/9 | EZ80 76| TH4l 16
1D5 9/8 | 6P25 9/~ | 30C1 7/6 | EBL21 20/8 | EZ81 76| U 1
1H5GT 10'- | 6Q7G 7/6 | 30L1 79 C81  7:6 | FW4/500 96 | U2 12
INSGT 10'- | 6Q7GT 9/6 | 35L6GT 10/- | ECC82 8/ 232 9 - | US0
1R5 6’9 6SLTGT 7/- | 35Z4GT /6 | ECC83 7/~ 7'- | Us2
154 9./~ i 6SNTGT 5/6 | 3BZ5GT 6 | ECCB4 8/ KT41 146 (]
155 6/3 { 6U4GT 11/- | 43 12,8 | ECC85 9/ KT61 10/- 78
1T4 5'3 | 6V6G 6/- | 50CD6G 268 | ECF80 11/68 | KT63 66 | UABCS0
1U5 6/6 | 6V6GT 7/6 | SOL6GT 9/9 | ECF82 11/8 | KT71 128 AF42
3A5 10'6 X4 6/9 | AZ31 9/6 | ECH21 20/ MH4 6 - | UBC41
34 8/8 | 6X5GT 6/- | B36 156 CH35 6/9 | MUI4 9 - | UBF80
IS4 i 7B7 8/- | CL33 13/6 { BECH42 9/ MX40 12 6 | UBF89
V4 7/8 | 7C5 8/- | DAC32 10'- | ECH81 8/ N18 86 | UBL21 2
504G 6/8 | 7C6 8/- | DAFS1 3 | ECL80 J N152 io0- | UCC#4 1
5V4G 103 | 7HT 8/- | DAF9 /6 | ECL82 10/6 | PCC8 79 [ UCC85 8 -
SY3GT 7/8 | 787 9/9 | DCC90 10.6 | EF39 5/ PCC89 14-| UCF80 14 -
5Z4G 98 | 7Y4 8/- | DF33 10/~ | EF41 9/ PCF80 76| UCH2l 208
BALS 3/9 | 10C1 14/6 | DF91 it EF42 11/8 { PCF82 98 CH42 9-
6AM5 5/- | 10C2 17/6 | DFS6 i EF80 6/ PCL82 9'3 | UCHSI 9 -
6AMSE ?_'9 10F1 15/6 | DH76 4 EF85 7 PCL83 126 | UCL82 116
6AQ5 - 0F9 10/6 | DH77 it EF86 11/ PCIL84 1168 | UCL83 143
6ATS 7’3 | 10P13  15/9 | DK32 14 EF89 8/- | PENA4 11- | UF4l 3
6BAS 6'- | 12AH8 10/6 | DK40 14/- { EF9l 3/9 | PEN3SC 96 | UF42 []
6BES 7'- 1 12ATT ~27/6 | DK91 6:9 | EF92 4/6 | PEN45 8- | UF89 "8
6BH6 8/9 | 12AU7 66 | DK92 86 | EL33 10/- { PEN46 56 | UL4L 8-
GIBJG 6/- | 12AX7 7/- | DK9% 86 | EL38 21/6 | PL3% 13- | ULy 216
6BR7 10/6 | 12BA6 8/- | DL 9.- | EL41 9/- | PL38 146 | UL84 8-
6BW7 66 | 12K7GT 8'6 | DL35 12 BL42 10/6 | PL81 10 - [ URIC 8-
6CD6G  268'9 | 12KBGT 12/6 | DL92 8. EL84 8/6 | PL82 86| UYIN 1286
6F1 14’6 | 12Q7GT 6'6 | DL94 7 EM34 8/8 | PL83 86| UYal 14 -
6F6G 6/6 273 7/6 | DLg6 EMB80 9/6 | PY32 126 | UY4l 7-
6F13 12'6 | 1487 16/9 | EABCR0 7, EMB1 8/9 | PY80 76 UYBS €9
6F14 17'8 | 19AQ5 718 | EAF42 9" EM84 10/- | PY81 69 VP4B 86
6K7G 3/9 | 20Fr2 17/6 B91 3/ BEY51 9/8 T- | VP4l 6 -
6K7GT 6/- | 20L1 17'6 EB033 7/- | EY86 9/- | PY83 8- W76 66
6K8G 89 | 25A6G 11/~ BC41 8/8 | EZ40 76 | PZ30 17 -1 W17 486
L1 18/9 | 257Z4G 9/~ EBFSO 8/9 | EZ41 78 | 8P6l 36 ' 277 39
Post Gd. per valve
READERS RADI
AL > Any Parcel insurcd
Against Damare in

24, COLBERG PLACE, STAMF
LONDON, N.16.
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ORD HILL,
STE. 4587

Transit 6d. eatra.
Any C.0.D. Parcel 26
extra.
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— —— WEYRAD

COILS AND TRANSFORMERS FOR A
2-WAVE TRANSISTOR SUPERHET WITH
PRINTED CIRCUIT AND FERRITE ROD AERIAL

LONG AND MEDIUMWAVE AERIAL—RA2W
On 6in. rod, 7/l6éin. diameter, flying lead
connections, 208 pF tuning o
OSCILLATOR COIL— PSO/IAC
" Medium wave in screening can. For 176 pF
tuning condenser ...

Ist AND 2nd I.F. TRANSFORMERS—PSO/ZCC
470 Kc/s operation with 250 pF tuning in cans.
11/16in. diameter by 3/4in. high .
3rd I.F. TRANSFORMER—P50/3CC

Last stage transformer to feed diode detector.
Size as P50/2

DRIVER TRANSFORMER —LFDT2

Upright _mounting with six connecting tags— ; e

I ainox Zinox | in. .96
PRINTED CIRCUIT—PCAI
Size 23in. x 8}in. Ready drilled and printed with component positions .. 96

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS
AND PERFORMANCE IS GUARANTEED.

Constructor’s Booklet with full details, 2/-.

WEYMOUTH RADIO MANUFACTURING CO., LTD.
CRESCENT STREET, WEYMOUTH, DORSET

Now ... in yourown home, LEARN

RAPIO = TELEVISIOI]

e = EUECTRONICS
career_ahead of him-"{yaluable FREE Book shows how E.M.L
Institutes School of Electronics can train you for today’s

wonderful opportunities.

Radio, Television and Electronics provide an exciting field for the trained man—high pay,
a prosperous future—or if you prefer it—independence in your own business. If you are
trained at home by E.M.L Institutes you will be in the hands of specialists who know the
quickest way to prepare you for one of the fine jobs open to tramed electronics-men. Whether
you are a beginner or an advanced student with an examination in mind, E,M.L Institutes
- School of Electronics has a Course exac(ly suited to your needs—with or without practical
Practical Radio equipment—from electricity and magnetism to automation techniques.

Radio & Television We Definitely Guarantee

Servicing
Practical Electronics “NO PASS—NO FEE"”
Electronics Engineering | Full details of the Courses, : Please send me a free copy of your Guide

Automation Practical Equipment, convenient to Careers in Electronics.
-Basic  Practical and | monthly payments, our Employ- g o AME
. Theoretic Courses for | ment and Advisory Depts., and
beginners in_ Radio, much other helpful information | | ADDRESS
T.V., Electronics, Etc. is given in our Guide to Careers g
A.M.Brit.I.R.E. in Elecn:mcs ¥;me for your it
copy today. ere i no
c’gm:;,u‘i:’"dé,f.:‘_'” obligation and the book will be ] Subjec( or Exam

ti"
R.T.E.B. cer.(lﬁcate sent to you quite free of charge. [ ¥ I R R R R O 0 0| I aEEm I - %‘_
Moesworeer | LML INSTITUTES \

SCHOOL OF ELECTRONICS

The Specialist Electronics Division of the British Institute of Engineering Technology.

(DEPT. SE/21), COLLEGE HOUSE, 29-31, WRIGHT’S LANE, KENSINGTON, LONDON, W.8.

%
IIIII.-

www americanradiohistorv.com


www.americanradiohistory.com

December. 1959

PRACTICAL WIRELESS

701

MANCHESTER
» BRADFORD & LEEDS

R.S.G

Post 19 under €2, 2°9 under £5.

(Leeds) LTD.
Terms CAW D, No C.0.D. under £1.
EX. GOV ANSTORMERS ELENIL M

F’ W

BRIDGE

Primaries 200-250 v
50 v. 60 m.a.. 6.3 v
275-0-275 v. 170 m.

500-0-300 v. 80 n1a. 119
200-0-300v. 100 m.a..6.3v. 2a.5 . 189
350-0-350 v. 160 m.a. 6.3 v.5a..5v.3a. 279
50-0-450 v. 250 m.a. 6.3 v. 3a.

|
.6.3v.1a. '

Mail Orders to 29-3|1 Moorfield Rd., Leeds, 2.
Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds 1.
8-10 Brown St. (Market St.), Manchester 2, or 56, Morley

Street, Bradford.
SPECIAL OFFER OF BRAND NEW

EX. GOVT. SELENIUM

RECTIFIERS
H.T. T

#

B RECTIFIERS

111 TELEVISION TYPE
el lg'él 250 v. 200 mM.Ae.. it 89
250 v, 8,
1'0\ TACT COOLLED) l HEAVY DUTY TYPE
250 v. 80 m. ;‘75 !;InV‘\; 24 v. IS amp. F.W. Bridge, with large

%1‘}] (ZBs?ldze) 311 square aluminium coolers—27/9 ea.

-1 5

R.S.C. BATTERY CHA

GING EQUIPMENT

Ali for A.C. Mains 200-250 v., S0 ccs.
Guaranteed [2 months.
BATTERY CIEARGER KIS

SEMBLED CILARGERS Assembled 6 v. ‘\(Z“"'(“:‘.','f,‘" Consisting of Mains Trans-
199 ARGER former, .W. Bridge, A\letal
279 or 12 v. 4amps. (6 v. or 12 v. Rectifier. well ventilated steel
299 2 amps. CAse. Fuses. Fuse-holder=
? =] Fitted Ammeter and | . Grommets, panels and circuit.
§v.or 12 v. 2 amps. 38 9 variable charge rate | Fitted Ammeter | capr. 36 extra.
fv. or 12 v. 4 amp: x . 56/9 selector, Also selec- | and =elector gy 6r12v. 1 amp............. 299
Ahove ready for use. With mains and tor plug for 6 v. or ' plug for 6 v. ol | Asyhove. with Ammeter... 30 9
output. leads. Carr. 3 6. 12 v. charging. Lou- l 12 v.  Louvred gy 2amps. ........... 25

vred <teel case with
stoved hlue hammer

metal r~asc. fin-

8 v, o
!ished attractive v L2 v 2 amps.

6v.orl2yv. 2amps.

HEAVY DUTY CIHARGER KIT, tinish. Fused hammer blue. sive of

612 v. 6 amps. variable output. and ready for 69/9 Ready for use. gy or 12 VAT?;?SF
Consisting of Mains Transformer us=e with  Carr. 5-{With mainsig v or 12 v. 4 a
0-200-230-250 v.; F.W. (Bridge) maijus  and OUtDut and output| smmeter and variable charge
Selenium Rectifier . Ammeter. Multi leads. erm leads. Double | pate  selector. 9.

Position Switch with Knoub ; Panels, Deposit 13 11 and § | Fused. CHARGER AVMMETERS,
Plugs, Fuses, Fuseholder. and circuit. monthly payments | Only 49 9 a.. 0-3 a.. 0-4 a., 0-7 a.
59.9. Carr. 45. 13 11. Carr. 3 4. / 0-25 a., 0-60 a., 89.
EX-GOVT., CASES.  Size 14-10-81in. high.  Well ventilated. . LITTLE STAAR BATTERY-OPERATED RECORD-PL AY-

black crackle finished, undrilled cover. 1DEAL FFOR_ BAT-
TERY CHARGER OR INSTRUMENT CASE. OR COVER
COULD BE USED FOR AMPLIF‘IER Only 8 9, plus 2 9 postaxge.
2 v. 16 ah. EX-GOVT. ACCUMULATORS, \Iev., boxed.
Only 5 8 each, 3 for 15'-, post 2.6, 6 for 27 8, carr.

PHHLCO VILEF,FM, JRADIO TUNERS with self-contained
Power Pack. For 110-200 250 v, A.C. muins. Ine. 6 valves (Magic eye
tuning indicator). Housed in beautirul polished walnut veneered
(ablr\et List price ¢20. Limited stocks, brand new, 12}

carr. 7/3, or on H.P. terms. Deposit 22 6 and 12 monthly of 22 6

D.C. SUPPLY KIT. 12 v. 1 a. consisting of partially drilled
metal case, mains trans., F.W. Bridge Rectifier. 2 fuseholders
and fuses. Change Direction switch, variable Speed regulator and
(1rcu1t For 200-250 v. A.C. mains. Suitable Electric Trains, cte
available at 29/9.

SPEAKERS. “Tannoy. 8 watt, 7.5 ohms.

Only

19/8 each.

1
ING UNTTS COMPLETE WITH PICK-U?, To take 45 r.h.m.
records. As used by lcading manufacturers in Transistorised
Record Players. and new. €3.19.8 only.
NDARD JACK PLUGS. With 4ft.
NTANDARD MOULDED JACK SO
5 CORED FLEX. Rubber insulated. 14 3t
TRANSISTORS. Audio Tvpe, 66 : R. 2 8 ; Power type.
2 watts. V15.10P 16 9. Mullard ()C'?] 0C72. 18'9; XH102.
10 -, Most types at hargain prices. OA81 Dlode 3/9.
I(Ll‘ \'\(0 (()\\I‘Nl CTIONAL EN N
IN STOCK, TParts Jor 3 Dee 3 "l‘ranaiqml Radl £3-
wavman Portable, £7-15 - Mini-Seven 7 Transistor Potket
Portable. £9-19-8.
ARDIINTE DEAI AID EARPIECES.
with ear insert tead. Only 15/8 each.
TURNOVER STEREQ MONAURAL'PICK-UP HEADS. by
Acos. Suitable for normal 78, 45. or 334 r.p.m. records or for stereo
type. Sapphire Stylii. Will fit Garrard B.S.R., Collaro and Stuar
Galaxy Record Changers. Only 49/9.

eened lead, 1 11 cu.
2/9 ea.
3 vd., 50/ 50 yu~.

Brand new complcte

Fully guaranteed
and tested before despatch

VAI.VES

1ABS 9 6D2 TC6 85ME

1AHS 9 618 87 A 1HTH

1AJ4 HF1 1 an2 1TINDP
ICIEM 6/ 6F12 8D3 [: 3118U

1C3 9 6713 1 807 ' 41U

1L4 51 GF14 1 D2 , 51PT i
IFD1 8 &F15 1 9Us ACBPEN
IFDY 8 6H6 954 AC HL

IF1 8 645 j0Ct 13" B35

1F2 [ KJIHG 10F1 1 BE5

IF3 51 6J8 101.D3 7 B152

1P1 [ 8J7G 10LD12 1 Rr

1P10 [ HKTG 10LDI4 1 B319

1P11 8 6KTMET 0P13 B329

1R5 7 6K8G 10P14 B339

185 7 A1 10P18 719

iT4 51 sLD3 12A8 N1

A4 8 sLD12 3 12A! DAFI1 51
14 8 6LD20 12AU8 DAFYG 9
as4 7 61.12 12AU7 / DFIL 7
qv4 8 61.18 1 12AX7 DF92 9.
4D1 5 61.19 1 128NTGT DF4% 9
sU4G 6 81 81 12SPA D63 2
5Y3G 7 BL19 1 13VPA D77 51
574G 9 6M1 15A8 1 N152

#AB8 1 16A5 3 DD6 1
AACT 1 16A8 § DD41
HAGHG 1 17Z3 DH63

HA.J8 G 19X3 g DRAT? 1
HAKS A 19Y3 3 DHI108 1
GALS b 88SK7 20D 14, H142
GAMS 4 BSLIGT 20F2 H147
ZAM6 [ ASNTGT 20L1 ' DHI150
FAQ5 i 6USGT 19 20P1 12 DH719
HAQB 7 6UBG 8. 21A6 13" DK

RATG 7 68 d 2516 3 DKOG 9
6B8 31 6v4 8 30L1 / DL92 n
SBES BVECT 30P16 A D193 7
6B6G 6V6G 8 Z4 3 DLY4

EBQ5 6X2 1 41MHL 3 DLIS

FBX6 6X4 [+ 53KU 10 EAS0

#BY5 6X5 51 34KU 11/ EABCS0
FBY7 ' TAN7 8 62DDT 7 EAF42
uC9 1 1B7 8 62VP i EB34

D1 7Ch ki 63IME /! EB41

Postage 6d up to 3 valves, 9d 4 to 6.
Above six subject to our usual terms.

EB91 FW1500 9 PEN383 UAF42 1
EBC33 & GZ20 9 PL.33 . UB4l 1
EBC41 GZ32 11 PL3 1 UBC4
EBCS0 11 G733 10 pLet 13 UBF80
EBF80 GZa 1 PI82 . UCcCss 1
EBF89 G237 ] PI.83 109 | UCH42 1
ECC35 HL41D PY3l 11/ UCL82 1
ECC8L % W1 350 PY UF42
ECC82 W4 500 Y81 b UF89
ECCB3 9. 32 PY82 : ULAL
ECC84 KT33C PY83 UL46 1
ECC85 KT36 PZ3 1 ULB4
ECCO1 KT4# 1 R2 | uU3
ECF80 12 KT45 R3 UU1
ECF82 12 161 1 RI2 119 | wus
ECHBL 8 STWRS 4 SDAL uya i
CLe0 1 KTZ4l SP6 Uyss 10
BC182 11 sPaz 11 VPI322 3
EF3) 5, LN152 Spel vsiio 3
EF4l 81 LN3Y 1 5P64 VUI2NA 39
EFd2 99 | MH4 Suel 1 wii s
EF50 49 | MuI2 T41 16 .
EFs4 51 MU1E C18 20 W4T 59
EF80 b Ni7 22 T W10 899
EF85 Nig H ¢ w179 99
EF8 1 REf 1 U5 1 w727 99
EF89 NTT L2 13 wD142 98
EF91 X142 sl WDI00 9 ¢
Ero3 N1y U35 9
EK90 N1® U43 119 | X7 29
BL2 M2 1 Ci6 X142 99
21, Nib! 9 | Uso X727 9
El34 1 N329 9 | Us2 i Y63 5 3
EL38 1 N709 a1 ot 10: 763 89
ELil 1 N & b4
ELB4 . OM1 (5t 17 76
FL90 d bei Ciia 7142 99
ELO1 PCCad Cist 1 7145 99
EN80 PCF8) 1 (152 Z150 99
EY51 1 PCF82 1 G153 7152 59
EY86 13 PC 12 U1st 7719 59
EZ35 ), PCl 1 U319 4
EZ50 PCI8t 8 U381 213 169
EZ8l 81 PEN45 7 U403 4D17 99
EZ0 6 PEN4 8 UABCBO 10, 7ZDI152 59
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RADIO and TELEVISION
SERVICING -+ ELECTRONICS
EXAMINATION COURSES FOR:—

C. & G. Radio

C. & G. Rad.o

[ ]

Servicing Certificate Amateurs’ Exam.
® (RT.EB.) {Amateurs' Transmitting
P T Licence)

Erilish Institut'on of Radio Engrs, etc.
® Whether you plan to have your own business,
e © become an electronics engineer or to take

up a career in industry, an 1.C.S. Course will
® help you to success. Ycu learn at home in

your own time, under expert tuition. Moderate
w7 fees include all books.

LEARN - AS - YOU-BUILD i

O Practical Radio Course

A basic course in radio, electronic and electrical theory
backed by thorough practical training. You build a 4-vaive
T.R.F. and a 5-valve superhet radio receiver, signal gener-
ator and multi-tester.

Other Learn-as-you-Build radio courses are available

MULTI-TESTER

1,000

(Sensitivity

ohms par volt)

5-VALVE
SUPERHET RECEIVER

RF/AF SIGNAL GENERATOR o
Post this Coupon T QDAY ! SIS

careers in Radio, et:c., and full detaiis of 1.C.S. Courses.

r-—---—ﬂ‘—---------__r"
INTERNATIONAL CORRESPONDENCE

] SCHOOLS

I (Dept. I71), Intertext House, Parkgate Road, I
Lo.don, S.W.1I.

I Age . I

A, eeeeeeein e eeasnieeersnnenenannnnrernneeneeens AR covnee

I (Block Letters please) =

I Address I

= i

INTERNATIONAL
CORRESPONDEMNCE SCHOOLS

PRACTICAL WIRELESS

December, 1959

p“MS

WIRING 0\“0

T.v. Converter
etc.

T.R.F. Circuits Circuits,
Battery Circuits
Poriable Circuits
S’het Circuits
Mains Circuits
Filter Circuits
F.M. Tuner

OSMOR COILS are regularly used and recommended bx
designers writing in * Practical Wireless,” ‘' Wireless World
and * Radio Constructor.” Why not follow the experts ?

99

etc.

Send Postage 1/- (stamps)

Co'\\s

d .
el o
AN candes Qo" CJO Sp

eq -8
\ ROD AERI ker g S
TAPE CRIAL, ~ 5
cols s - SE cons o Cojy
Ay et o
Lays any Cie axy . < rin
t;’f‘\v;\-anﬂ" ) U W™ Midget LE. Trans.

With ferrite cores
418 Brighton Road,
South Croydon.
Telephone : CRO 5148/9

62AK : This Month’s Bargains

VARIABLE CONDENSERS
All Brass with Ceramic End Plates and Ball Race Bearings.
| 50 pf.. 5/9, 100 pf., 6/6 1 160 pf.. 7/6 ; 250 pf., 8/6 : and
300 pf.. 9/6. P. & P. 1/6. Designed for the S.W. constructor.

REPANCO MINIATURE COMPONENTS

i Fulf Range n Stock.

‘ VOLTMETERS. Dual range 0-5 V. and 0-100 V. M.C. 1,000
o.p.v. Ranges easily extended. With test prods and leads.
. Complete in solid leather carrying case, 6}in. x 5in. x 2}in.
+ A GIFT ac 25/-, post free.

‘ HEADPHONES H.R. TYPE. 4,000 ohms., very sensitive.
ONLY 12/6 pr. P. & P. 1j6. C.L.R. Type (low res.), 8/6.
P & P. /6.

, ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc/s. in 3

I switched bands, marked on scale. Complete with indicator
bulb. A MUST for any Ham shack. ONLY 17/6, post free.

MINIATURE ROTARY CONVERTERS

| 12 v. D.C. Miniature Rotary Converters. Size only 4! in.
I x 2%in, overall, Output 360 v.. 30 mA. cont. rating, 310 v.
70 mA intermittent. ONLY 12/6 each or 22/- for two.
P. & P.2/-.

| Rotary Converters. 6 v. input, 250 v.. 125 mA. output.
ONLY t7/6, P. & P.3/-

| CHAS. H. YOUNG LTD.
: THE COMPONENT SPECIALISTS

; Dept. ‘P, 110. Date End, Birmingham 4. (CEN 1635)
f

{Na C.0.D. under £1 please) (By return Service)
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December, 1959 PRACTICAL WIRELESS 703

Build your own ' COMMUNICATIONS RECEIVER R1155

|
! The famous Bomber Command recelver known the world over to
= be 2upreme in its class. Covers 5 wave ranges 18.5 to 7.5 Mc =,
7.3 to 3 Mers, 1,500 to 600 ke #, 500 to 200 ke s, and 200 to 75 Ke =
n - -and is easily and simply adapt.ed far normal mains use. Full
details being supplied. Allsets thoroughly tested and in perfect
(13 29 working order before dispatch, and on demonstration to caller<.
Fitted latest type super slow-motion tuning assembly. Huave
|

had some use but in excellent condition. ONLY £7 19/8.

Q Q A, MAINS POWER PACK OUTPUT STAGE. in_ blac
Tape DCCk and Ampllﬁer KltS orackie case to match. enabling it to be operated immediately.
bv just plugging in. without any modification. With butlt-in
tin. P.M. speaker. £5 10 -. or de-luxe with 8in. speaker, £6 19 -
])EDUCT 10/- IF PURCH\SIV(\ RECEIVER AND POWER PACK
TOGETHER.
Send $.A.E. for illustrated leafet. or 13 for 14-page booklet
which gives technical information, circuits, ete.. and is supphied
free with each receiver. Add carriage 10 6 for Receiver, o - [ur
Power Unit.
RECEIVER R107. A Turther purchase since our * sell nut
litst year. 9 Valvo\ 3 wavebands, covering 1.2-17.0 Mc'< i18-250
metres), incorporating built-im speaket and power packs for
100-250 volts A.C. and 12 volts D.C. Size 24in.x 13in. x 17in.
Complete, ready to switeh on. thoroughly tested and « hecked
before despatch. IN NEW CONDITION. ONLY £13.10 air,

-

20 -
TAPE DECKS. 2-speed, twin track. casy 1o assemble Kits RCA ARS8 RECEIVERS, Reconditioned and in perfect
with finest motor. Ferroxcube heads and full instructions. working order. D LI\’[”A\liwdel m\n&.ﬁ-ldnd}i« f{ and 102&%\;155%
S8Y 1 I N . ONLY £50. * D" Model, covers (G C 8.
Model 582 for Sin. spools, kit £8.5.0. fearriage, etc., 25 -

Modet 782 for 7in. spools. kit £9.5.0. |

RCA 8in. .M. SPEALRIR. 1in hea 'k crackled metal

Either model ussembled and tested, 30/- extra. 1

. CAse, dlegigged for use with aboui rece 106 or can beb}xé(\-{i Ia\:

\\|PLIFIER ki, 2L watt, record/replay, 2 rccording ,,ogi.' normal 3 ohms extension. Size | §in. x 10lin. x 6in

tions, neon indicator. ctc., £5.18.0. Power Pack kit for MAKERSCARTONS( ONLY 45"P°=‘;h Aomers
above. £2.18.6 (buth without valves). C: e o | “Q FIVER™ COMMAND RECEIVER e famous American
c‘ﬁ; d vitl alves).  Carr. and packing ) BCI53, covering 100-550 ke s, |.F ng 85 ki 5. Complete with
| ) . ) t all 6 valves and circuit. NEW IN MAKFR S CARTO\IS. ONLY
Mr. R, White of Omagh. N. Ireland. writes: ) 89 8 1post 3 6)

“The performance of the recorder is very good, and I recom- AIRBORNE TRANSMITTER-RECEIVERS TYPE 19886.
| meud it to all thove w hn wish to get first class performance at . 10 Channel Mobile Units, complete tless external attachmentsy

In metal case. with all 21 latest type midget valves and 24 volt
Rotary Power Unit. Crystal controlled. IF Bandwidth 23 ke &,
Size 153in. X 7¢in. X Biiw.. weight 26 Ibs. Used but in first- -class
condition. ONLY £8.19.6 «carriage, cto., 10,6),
MONITOR TYPE gl. {or conversion to an Oscilloscope. Em-
plovs 3tin. C.R.T. tvpe VCRI3BA, and built-in A.C. Mains Power
Unit for 116/230 volts. Modern design. Full modification data
supplied. Condition as new. ONLY £7,19.6 (carriage. etc.. 10.-}.
TCS TRANSMITTERNS, ‘These magnificent American units
cover1.5-12.0 Mc sind swlt(,hed bandg. Complete with 7 valves;
3 0f 1246 Osc.; 1625 Buffer: 2of 16256PA ; 1625 VFO. Provision
fov Crystal Control. C.W. or R.T. Has Plate and Aertal Current
o meters. New condition internally, but externally store soiled.
£7/18,6 (carriage, ctc.. 15/-).
HRO MAINS POWER UNFIS, Input 115 230 volts A.C. D.C.
H I GH GAIN TRANSISTOR COMPON ENT OQutput (fully smoothed) 230 volts 75 mA., and 6.2 volts 3.5 amips.
Combplete in black crackle case. ONLY 60/~
i POWER UNITS I'YPE 234, Primary Input 200 250 v. 50 c¥cles.
Ferrite Slab Aerial Type FS3. Medium Wave only. With Outputs of 250 v. 100 mA. and 6.3 v. 4 amps. Fitted double

Iappra\ half the cost.

Send STAMP for full particulars (o1 —
!\v‘ S‘ ASPI"{‘\T Stanley Ii‘l‘:;:(‘:)g&ol,cllﬁ:‘;{gn Road,

L

fixing grommets. Size 3in. x fin. x 5/32in_, 7/6. ~moothing. For I]OI‘HIA{‘ rack mounting (or bench use) having
)
Long Wave Loading Coil for the FS3 Type XL1., 3/6. e ont panel size Lm.  7in. - BRAND NEW. ONLY 596

Oscnllator Coil Type XO08 for 176 pF gang. Ferrite core. Size 12 VOLTS AMERIC AN DVNAMOTOR. Delivers 220 volt=at
in, sq. x 11/16in., 5/-. 100 mills. Ideal for running Cav Radio ov Electric Shaver, etc.,
’ ' from Car Battery. ONLY 326.

Oscillator Coil Type X0I5 for 365 pF gang. Ferrite core. Size 6. VIBRATOR PACKS, Output approx. 130v. at30 mA.. fuliy
lin, sq. x 11/16in., 5/ filtered and smoothied. Complete. BRAND NEW. ONLY 12 8.

: R1155 SUPER SLOW-MOTION TUNING ASSEMBLY, As
IL.F. Transformer Type XT6. Suitable for Ist and 2nd I.F. 45¢ | | \,.cd'on all late model Lishs. Eusily fitted to " A " sets, vic.

Kcfs. Size lin. sq. x 11/16in. {0/-. . RRAND NEW. ONLY 12.8.
I.F. Transformer Type XT7. Designed for 3rd L.F.T. o EHT TRANSFE Ull\llall\. 55 KV, (Rect Y with2v. 14, 79 8
1LE.T 455 Kcfs. Size ,); XT6, 10/-, 4 [detecicy ¢« kV. (Rect.) with 2 v. 1 a., 89 B. 2.5 KV. (Itect) with 2 L v

’ 11 al, 2202 v. 2 a, (for' VCRY7 tube, ele.y, 42 8 (postage 2- ue-
Push Pull Interstage Transformer Type TT9. Ratio | : | C.T. irans.).
Radiometal Core. Size {in. x §in. x 13;/32in., 12/6. l‘lbgléi:’l‘g;i{gglhﬁ:“ ‘:M})wﬁil({'gff)m (ayl\}ld{) Sog\olt_ A

or D.C. A ) " 1816,

Push Pull Output Transformer Type TT10. Ratio 8 ;1 C.T ALS, fiti R 5 I~
Matched to 3 ohm speaker. Size as TT9, 12/6. \lldz.' British Standards 2-pin 500 ke s, 158'-, Miniature
Practical and Theoretical circuits enclosed with each Repanco | | MAINS ISOLATING FRANSFORMER. Manufactured by

Transistor Component, Vortexion, Fully =hrouded. ill provide true 1 : 1 ratio from
REPANCO EASY-TO-BUILD RECEIVERS :\)(in]]g}azlzﬁn (v!.)ol;xbizrnsafs. Rated at 100 watts. BRAND NEW.

Mini-7. 7 Transistor pocket receiver. Size 54in. x 3}in. x | 11/16in. SPRAGUE CONIMEINSERS, Metal cased. wire ends. New .01
Long and medium wave Envelope, 1/6. lrnm, 1.00(;‘mlt. and .1 mtd. 500 volt, 7 6 per dozen, Special quotes
- or gquantities.

Major-7. New Portable 7 transistor receiver. 9in. x 7in. x 4in
Long and medium wave. Envelope, 1,6,

Car Radio Receiver. 7 transistors. Long and medium wave. H A R R I s E L ECT R 0 N I C S
2 watt output. RF. stage. A.G.C. and auxiliary A.G.C. circuits.

12 volt or 6 volt. Envelope, 2/-,

o (LONDON) LTD.

Mail Order ond Trade : Wholesale Enquiries and Export : ' ’

RADIO EXPERIMENTAL REPANCO, TR 138 Gray’s Inn Road, London, W.C.].
PRODUCTS, LTD. O’Brien’s Bulldmgs, ! (Phone TERminus 7937)
R Tt 203269 Foleshill R, Please tnetude carviage costs on All items.

Tel. : 62572 Tel. : 40594 Open wintit U pone, Saturdays. We are 2 mins. from High Holburn
) (Chancery Lune Station) and 5 mins, by bus from King's Crovs.
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704 PRACTICAL WIRELESS December, 1959
MAIL ORDER DEPARTMENT
211 streatham Read, Mitcham, Su
ALL VALVES LISTED ARE NEW STOCK For afe 'S e
@ Terms C.W 0, or C.0.D. Postage 3d. per valve. S f t S k
MITCHAM 6201, \ a
AC/TH1 ECC85 9'6 | FW4/500 PY32 15/6 X718 21/-
34/9 ECF80 10 | pyes ‘88| xm 81 use
ACITP 12'6  GZ30 10/8 | PY8I H- zZ11 "Bl-
32/6 | ECF82 GZ32 11/6 | PY82 E-|1AT 14/6 .
AZ! 15/6 GZ34 13/6 | PY83 86 I1CL  9-
AZ31 10/6 | ECH3 HABC8) | PZ30 186 1C2 96 r‘o c | s
U3" - 21/ 2710 0/- | SP41 "3/6 IN5GT
©1C  8/8 | ECH21 HF93  9/- | (Ex, Gov.) 108 '
cBL:n 21/- 22 - | HK90  9/6 | SPG1_ 378 1cil n- 2
CCH ECH35 9 - | HL4IDD . Gov.) | Il H- i "
ECH42 | 13/ 35 46
L33 18/6 10 - | HL133DD - ;
CY1 15/8 | ECH81 9 - o 10- B~
CY3l 15/9 | ECH83 96 | HY90 8/- J
D4l 12/86 | ECL8) 9- | IW4350 | 0
D77 8- | ECL82 . lo- 9
DAI:32 ‘6 | 1W4/500 7
EcLe2 15 10'- Pat. No 748811
parol ye | BEL 21/~ | KT33C
g;}g}s 9/3 EF37A TS5 2120//(; G
Dot 3. |EEm 5| KEE16 with Trigger-Action Spring-Loaded Clips
Bﬁ%‘? g;g Bras 10;6 17\’11;}"11“41%
DK32 21 | EF50/A 5pin 178 801 PRESS TRIGGER TO OPEN
DKl 9/~ a/8 | MUI4 9/~ | UABCSD
DK92 9/8 | EF50/E 4'- MX40 176 8 RELEASE TO GRiP
DK9% 10/~ | kK80 7/ | N8 17/6 | UAF42 9/6
BUE 1 10 (s | NRAP | URR 2
LLF86 13/8 : . , .
DLIL 9/6 | EF89 10/~ 17/6 | UBC81 Safety first every time with these patented spring-
DL92 8/8 | TF91 5- | N709  9/6 10 - - :
Blﬁgg 3; EF92 3- PABCS]02/6 ggggg %/«% loaded AVO Prodclips.
- | BP9 78 !
L3 9/8 | gp5 15/- | PCC84 9/8 Cleverly designed for use as insulated prods. Post Free
DW4/500 EFs8 10/- | PCC8 186 th invaluable f hi d holdi
12/8 | EL33 186 1 ; uUcecss BV6G 5/ ey are invaluable for reaching an olding Is/_
EABC80 TL37 18/8 | PCC8S 20/~ JECS test points which are difficult of access.
TIL38 2319 | ECCBI12/6 per pair.
EAF42 #L41 10/ | PCF8010/6
10/- | 1142 10/- | PCF8211/8 T‘w -
EB4L 78 | yrsl ja/p | POLEZ 1178 &J Orro
Btk 310t 50 o p s | Bo 8| a0 Ay O S Ve
BCiL 916 i PCLet - | UCLE2 | 12AUT o1 92.96 VAUXHALL BRIDGE ROZA’D, LONDON, S.W.l.
B L d 12AX7 i 12 lines).
108 | PMs0 10- | PENDD © | ucLes e 195/2 PC2 ViCtoria 3404 (i2 lines)
EBC90 8/3 | =M8L 10 - 22/6 288 | 2546 156
EBF80 9/8 | xM84 12/8 | PEN4AVA UFsl 9 25L6GT )
EBF83 9/8 | M85 128 17/8 | UF42 11/6 Just Released !
EBFS O |mysy w- | PEND | ame0 9 | 5246 i C
.| Y83 14'6 | ppnag UF8S 9. 9575 o4 REPAN O M N I_
EBLS31 | K006 RS 1y | ULB6 1416 | 2576CT
- - | PL3s 150 | IF . 10'8 i ocket transistor receiver
e KZ40 U6 | Prog oo | L4 9. 3L6GT A new local station pl_ Ta
| EZU 38| prai 1ap | LLdt 246 15/- 5in.x 3§ in. x §in.
ECC10 780 T8 | pre2 g/ | UL4S 21/- 35W4 - 8l. Three Transistors.
- | EZ81 /8 | pL83 10/6  UUB 28 - 40SUA15/- o L ?‘i K reception
ECC8L 8/- | KZ90 T | PM24M UY2l 15/8 50CD6G ® loudspeaker P 0 L
Heem u/e-;.-‘ggA gll 21/9 | U¥4l 7/8 soLs 25/- @ Regenerative R.F. reflex circuit.
c83 9/6  F - | PX4 21/- 7 . ; :
ECCS4 §/6 Fi13C °1- | PX25 30 | W8l 22/6 813 50- : ?“al Fezrlrt’]e dAeruaIsta
RECTIFIERS ong an edium ve.
RM1 6/- | RM4B | DRM2B 14A97 23'6 | (14RA1-2- Send Now 1/6 (Post free) for easy wiring plans
RM2 79 [ gy 388 | pRusd? 1A0_ T and instructions.
BM3  8/6 | DNMIS 21 (14RA1-2-
M1 166 126 | 14408 16~ | Foat 21- | 82 RADIO EXPERIMENTAL PRODUCTS, LTD.
SEND FOR LIST Quotations given for any tvpes t
N listed.  Obsolete and old types a speclality. pes no o 331 Much Park s"eEtr coventry.

A 3d. stamp will bring you a copy
. of our latest
RADIO & TELEVISION
COMPONENT Catalogue

JAMES H. MARTIN & CO.
FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON, LANCS.

AUDIOPHILES

Building for Hi-Fi ? Then this is for you.

Small compact F.M. front end, 85-102mce's,

output 10.7 mc s. Tucks in anywhere.

Highly sensitive. Single valve (ECC85).

Price, including circuit and data, but

excluding valve, €2 12 3. plus 2’- postage.
Delivery ex stock.

(Department E/2), ROTOPONS LTD.,
54, Beddington Lane, Croydon, Surrey .

]'m(lunl Transistor Receivers, Book 2.
by Sinclair. 7'8. postage 9d.

Experimentat Radio Enginecring, by
Rapson. 4th Ed. 12 6. postage 1 -.

TV Engineers' Pocket Book. by Hawker,

. postage 9d X

™ svvurmz. four volumes. by Patchett.
23 -. complete, postage 113.

"I"lﬂhll Valve and Tele Tube

. 8. 6 -. postage 9d

Radm( ircuits, by Miller new edition. 15'-,
postage 1 -.

Principles of  Traasistor
Amos. 21'-, postage 1 -
Collins Radio Diary. 1960, 5'9. postage 6d.
Oseiltoscope at Work, by Haas. 15-,

postage 1 -,

UNIVERSAL BOOK (CO.

12 Litele Newport Street,
w.C.2

(adjoining Lisle Street)

Manual.

Circuits, by

London,

ASTRAL RADIO PRODUCTS

» HOME RADIOS 32-page  jllustrated
booklet. Simple wiring instructions for
Crystal Set, 1. 2, 3 Valvers, 2'-, post 3d.
TRY COILS, 7/- pr.. post 6d. DUAL
WAVE lll-‘ Coil  with REACTION.
Spemﬁed for * summer /\Il Drey Portable.’

A.C. Double Triode 1. etc., 4/6, post 3d.
IFTs Mmmtuu' 17x 11" x 21" in cans. Extra
high ' Q. Special oﬁ'er 9/-. pr.. post 6d.
Cry~tal Set Coils. L. & M.W. 2/8. post 3d.

82 Centurion Road, Brighton

RES/CAP. BRIDGE 27/-

- p. & p. 2/-
Checks all types of resistors, condensers
6 RANGES
Buiit in | hour, Direct reading

READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. PT)
Raleigh Mews, Raleigh Street, Nottingham
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A 10-WATT HIGH FIDELITY

Full advantage has been taken
of latest component miniaturi-
sation developments to produce
a 10-watt Hi-Fi push-pull ampli-
fier incorporating tone control
pre-amplifier stages within the
measurements of 3 x 7 x 5 ins;

In addition two high im-
pedance input sockets are
provided for microphone
and gram,, etc. With selector
switch and vol. control, five

B.V.A. valves are employed
ECC83, ECCB83, EL84, EL84.
EZ8I. H.T. and L.T. power

supply point is included for a
radio tuner.
FREQUENCY RESPONSE
+ | d.b, 30-20,000 c.p.s.
MAXIMUM POWER
OUTPUT
In excess of 14 watts.
SENSITIVITY
L.P. 25 m.v. for 10 watts. 78 r.p.m. 30 m.v.
for 10 watts. Radio/Microphone 6 m.v.
for 10 watts.
TREBLE LIFT CONTROL
+ 10 d.b. to —22 d.b. at 12,000 c.p.s.
BASS CONTROL
t 14d.b. to —10 d.b. at 50 c.p.s.
HUM LEVEL
Referred to maximum output and in-
cluding integral pre-amp. —70 d.b.
NEGATIVE FEEDBACK
2| d.b. in main loop

LINEAR PRODUCTS LTD.

PRACTICAL WIRELESS

LINEAR

DISTORTION Less
than 0.1%, measured at 8 watts at 1000 c.p.s.

HARMONIC

Weight 10 lbs. Power consumption 90
watts. For 200-230-250 v. 50 c.ps. A.C.
mains. Outputs for 3- and t5-ohm speakers.
Chassis finish stoved Gold hammer.

HIGHEST QUALITY !

MAXIMUM RELIABILITY !
AT A PRICE YOU CANI3GNS
AFFORD. .

Send S.A.E. for descriptive literature.

TRADE ENQUIRIES to

Retail price

705

LI/10

ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

Also-Available—THE L45. A
compact High Quality 4-§
watt amplifier. Size approx.
7-5-5%in. high. Sensitivity is 28
millivolts so that the input socket
can be used for either micro-
phone or gram., tape, radio tuner.
etc. B.V.A. valves usedare ECC83.
EL84, EZ80. Controls are : Vol.
~Treble and Bass with mains
switch. The Tone controls pro-
vide full compensation for long
playing records. Output match-
ing for 3 chm loudspeaker. Retafl
price £5/19/6.

THE LT45 TAPE DECK
AMPLIFIER. A complete unit
{power pack and oscillator incor-
porated) ready for connection
to A.C. mains. 3 ohm loud-
speaker and practically ary make of deck.
Negative feedback equalization adjustment
by multi-position switch for 3y, 7! and
15in. per set. Retail price 12 gns.
DIATONIC 10-14 WATT. High Fidelity
amplifier with integral pre-amplifier. Retail
12 gns.

CONCHORD 30 WATT. Hi-Fi amplifier
with two separately controlled inputs.
Retail 15 gns.

L3/3 STEREO PHONIC AMPLIFIER.
Sensitivity 150 m.v. Output 3 watts on each
channel. Retail 7 gns.

LS5/S STEREO AMPLIFIER. 5 -+ 5 watr.
Il gns.

ELECTRON WORKS, ARMLEY,

LEEDS.

SOLDERING |
EQUIPMENT

ny

PRECISION

INDUSTRY

@ Robust & Reliable
@ Light weight
@ Rapid heating

@ Prices irom 19,6

designs.
Governments.
world.

16D *MADE reane

SOLDERING
INSTRUMENTS
for the ELECTRONICS

@ Comprehensive range

@ Bit sizes 3,32in. to 3 8in.
@ ‘ Permabit ' or Copper bits
@ Al voltage ranges 6 Tv. to 230 250v

1llustrated is the 25w. 3/16in. replaceable
bit model with safety shield.

British and Foreign Patents, Registered
Suppliers to H.M. and Foreign
Agents throughout the

Brochure No. S.10 sent free on request.
Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS
LIMITED

28, Sydenham Road, Croydon, Surrey.

Phone: CROydon 8589 Grams: Litesold Croydon

Training in Radio

Television Servicing

and

THE

The Pembridge College of Electronics
provides a full-time¢ One Ycar course in the
basic principles of Radio and Television for
prospective servicing engineers. This course is
also suitable for those wishing to maintain all
types of industrial electronic equipment.

The next course commences on s5th January,
1960. Following courses commence on 26th
April and 6th September, 1960.

Evening course in Television servicing com-

mences on 12th January, 1960.

For details of these courses, write for prospectus
and admission forms to:

The Principal Dept. Pro,

PEMBRIDGE COLLEGE
OF ELECTRONICS

34a, Hereford Road, London, W.2.
Telephone: BAYswater 9117

PCS
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IDEAL XMAS GIFT
29/6 RECORD PLAYER CABINET

Elegant in grev or red washable
rexine with sunken control panel and
speaker fret. Size 13in. x 17in. x
8in. deep. Takes B.S.R. Monarch
4-speed autochanger. Elliptical
speaker and most of the modern
portable amplifiers.
Carr. & Ins., 4'6.

TWO OUTSTANDING

BARGAINS
STURDY CASE ]2/5

(Ideal record case.) Covered in burgundy and

grey washablerexine. Size 8{in. x7§in. x3tin.

deep. Strong clasp, hinges and carry handle.

1deal for portable radio or transistor set. Can
be adapted as a record carrying
case to hold 18 E.P. 7in. records.
P. & P. 2/6.

BAKELITE CABINET

5/9 Brand new, Attractive design. Size
12in. x 7in. x 5iin. Colour brown.
Ideal for small receivers, etc. P. & P. 3/3.

% BATTERY PLAYER UNIT 99/6
Takes any size record. has latest turn-over crystal pick-up.
Base 9iin. x 1llin., weight 3} Ib. Colour Ivory. Current cons.
60/70 ohms. 6 or ‘9 volt. 4 speed. P. & P. 4/6.
% VALVE BATTERY AMPLIFIER 39/6
Ideal for use with player above. 1} volt L.T. 60 or 90 volt H.T.
P.imp. ;3 ohms. P. & P. 3/6.
3 TRANSISTOR AMPLIFIER 79/6
9 volt. O.P. imp. ;: 3 ohms. OCT1 driving 20C72. P. & P.f3/6.

RECORD CASE
A GIFT FOR ALL AGES

Beautifully made in various colours
covered in washable leatherette. Strong
modern case and carry handle. hinged
top. plated clip fasteners. P. & P. 2/6.
To hold 30 E.P. 7Tin. records. 21/9.
To hold 40 E.P. 7in. records. 23'9.

To hold 20 10in. or 12in. records. 22'6.
To hold 50 10in. records. 24 6.

To hold 50 12in. records. 27'6.

FOCUS MAGNETS, 9'9. Brand new 38 mm. Incorp. picture
shift control. P.&P.1/3.

ELACFOCUS MAGNETS, 12/9, New. 3538 mm. P.& P. 1/3.
17in, IV, MASKS, 79. White, blue or pink plastic. New.
P. & P. 23.

INSULATING TAP), 1’8 Good quality. 75{t. x }in. wide in
sealed metal tin. P.& P

VOLUMEL (CONTROLS, ’6 doz. Mixed parcel of volume and
tone controls taken from working chassis. P.&P.2-.

T.V. AERIALS. 7/9, Fitted with 9ft. co-ax. cable. B.B.C.
Fordoorrodorloft. P.&P.13,

B.B.C. Indoor type. 15'6. Folded dipole with 12ft. co-ax. cable
fitted. P. & P, 1/9.

LT.A. or B.B.C. 23/6. 3 element. P.& P.2/6.

O.P. TRANSIFFORMERS, 1/3, Std. size. 2-5 ohms. P. & P, 1/-,
20 for £1. Post 3'6.

8in. P.M.SPEAKERS. 5/9. Has a slight cone repair. not affect-

ing the quality. Tested and guaranteed. Limited quantity.
P. & P. 2/9 ; on two 36,

DLPTY, NIL,

COMPONENTS LTD.

219, ILFORD LANE, ILFORD, ESSEX
Stamp for FREE Catalogue Phone ILF. 0295

The ideal book for every serious model

RADIO - CONTROLLED

M 0 D E LS F.d. camm 537532“

Transmitter

S i Control Box

2% St. Martins Gate, Worcester
Rt ;:;%?wwmw Y fce':ence. LlaJyout .'(‘Dbtarwlngka/SSecong
L ¥ YR =5 annel Using the ** Mark/Space - .
w‘._ System : A Proportional Steering New Hl - Fl PUb' |cat|ons
Circuit and Reversible Sequence | JASON FM TUNERS 2s. 6d.
Engine Control Gear : Radio- | MULLARD AMPLIFIER MANUAL  8s. 6d.
controlled Boat using a Glow-plug | MUi{ ARD TAPE PRE-AMP. C 2s. éd.

Power Unit
heterodyne

Control

Actuators

switch for

Battleship

Simple Steering
Control Gear :

Single-valve Super-
regenerative Receiver : A Two-valve

Receiver

Tuning Model-control 1
Transmitting Aerials : A Bulb Model- | [v7 "4 7 "03% | §.% 16 50 K., 1°%,.'4 3, Your
control Frequency Meter : An Auto- | value wound to order.

Model-control  Trans- [ 1°% Shunt for 1 mA. 100 nhm Meter,—
mitters : A Radio-controlled Model | Ranges 10. 100. 1.000 mA.. 8 &  For 500pA
Building a Radio-con-
trolled Model Aircraft.

Fully illustrated with circuit |1 mA.. 76 ; §m

London. W.C.2.

maker . . - || ¢ GLOBE-KING *
WORLD-FAMOUS KITS AND
RECEIVERS for the Radio Amateur
and S.W. Listener. Catalogue Free.
enclose stamp for Postage. Kits from
79/6 at your dealers, or direct from
sole manufacturers :
Radio Control JOHNSONS RADIO
Wavemeter, Inter-

Engine and an Electric Motor in the | QUALITY AMPLIFIERS 7 designs  ds. 6d.

A Six-valve Super- 52 .

for Model -page Catalogue available on request.

Control : A Single-valve Crystal- 82, DARTFORD ROAD
controiled Transmitter, : Radio J-T- F“-ME

Control for Model Aircra\'t (Sequence

System) : Tuned Reeds and Audio

DARTFORD, KENT.
Tel. Dartford 4057

More About Model | PRECISION WIREWOU \lnmslsums
2]

1 watt. 1 to 1,000 ohms, 1°,, 0,2°,
3 t.o.;K 1%, 3/3 : 0.2°,,4/9 ; to 20 K.

500 nhm meter. ranges 5 '50.°500 mA.. 8'6.

specification
Meter Rect

«.—New Salford Bridge.
.76, Ex Govt. Bridge M3,

. . 5-50 mA.. 3/8 1 250 v. 50 mA. } wave, 6/9.
details, diagrams and ?\\Il( hes, sé d w.. 3/1{9;
p. 1 7’ . 6 2p. 9w.. 76,

PhOng"GPhS- Meter, Multimeter S¢ -lh-(l.4-2'.'pin scale.

0-1 mA., flush mtg., with 25 range A.C./D.
12s. 6d. FROM ALL multimeter cct.. 32 6. p. & p. 1/G. All palts
° N available,

BOOKSELLERS Cireuits.—25 range for 1 mA. 100uA. and

UA meters, 40range for 500pA. 91I. each

. . or in case of difficulty 13s. éd. by lllL'h stab. |’\('~l\'0l’\- atl 19, 100.

Dost from C. ARTHUR PEARSON LTD., |5 K.. 9 K, 10 K.. 50 X., 90 K., 100 K., 500 K
Tower House, Southampton Street, |1 M. 10 M. A“ 85 spectal low price of 1/6

ea(‘h Postage extra. S.A.E. with enquiries,

lea
PLANET L{‘{NTI(( MENT €O,
25. Dominion Avenue, Leeds, 7

PEARSON

www americanradiohistorv com
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BVALVES

RADIO

gAmoMICROPHONE e 24, G ST ARESEN
T Chassis
T4 tounects to your Radin c;‘;tekrs W
Pick-up or gram  sockets. W
EBasy to (ix. Tdeal for Dances. Meelings, ( ey’
Rocials,  Parties, Leclures, Clibs, ete. PR
Fawily Hairculs are eapensive hut one | Limited Ex-Govt. Quanti Order 13 6 P
madest outlay for our Kit saves ¢s g5 g5 | Lmmediately, BUL26. /

1 The eanslest  al
guirke«t  way or
i cutting  holex 1
sheel metal. The
enlter  eomsists ol three parta: a dwe.

every year. Besides ** Home Barbering ™
18 80 easy and pleasing. Pictorial Step-by-
step Guide teaches thnning. graduating &
Hair-styling. Just try & see. tinarantecd.

DEMOBBED VALVES
MANUAL

2/6

Giving ‘equivalent of Brilish and American

- . A and an Allvn ~rew.
| Service and Crows Reference of  Uwmnmercial Pricea lnl
l) ] P‘ ‘1 " Types with an Appendix of V.A. HKquiva- in.. 14 8
, lents and Comprehensive Price List. We have ., 13in., 1{in.,19 8
All-ip-one Radiometer atill some Valves left at very old Budget O i tiin., 22/-: . S nin., 359
PRIY: Rates ((33)9%) which are actually sobi at the pefuliviurchaliy 40,0 iin. mpuare, 30 8. foet 1 -

e 10,6 7"

old price (1951). Also ready our

+ CIRCUIT TEST.
NEW COMPREHENSIVE LIST

All prices are with keys
% LT. and HT
S.

*Tl’-;i’l' = Past, FP:esont &

TERT RADIO BEGINNERS’ RAre

% VALVE TEST. - PRIZEWINNERS
REPAIRS BOOK 4, & CHAMPIONS

Continity and Resist

ance Teste. Complete Clip, Cut and Trim
with Test leads. — ~ with
Poi il 32/6 | colour code indicators. Price 1/9 | ELECTRIC
= ———————— - --——i DOG CLIPPERS
PIFCO Illummatmg Soldering lron

Designed and constructed with a complete unilersianding
of the technical need for making & perfect soldering job in
the quickest time. The Pifcs Soldering lron incorporates
in its red Dplastic handle a 6.3 volt lamp directing a beam of

Py

light directly on to the soldering poiut, enabling easy
manipulation in the darkest and must difficnlt places. The lamp also acts as a kafety eye | A# used in )““’1"“‘ kennels by Breeders *‘““! b |
ensuring the iron is not left on unintentionally. The bit is 3/16in. diameter amd of the pencil | Do% Lover. Wil <ave xen cash. Pro- |17 f'nightly.
type, acknowledged an the mwst valuahle for all general purposes. Chrome pitated rivet | fessional trim in '_“"“_”""5 silens aperation. payments
allows the hot iron to staud on the table or may be used as a hanger. Element .5., watts, | Your pet willlove it. tiuaranteed 12 monthe. of 10/
Six feet grey S-core flex fitted. Length 10 inches. For 200/250 volts A.C./D.C. /6 Instr. & free unidle to 4 I'nodle Clips inel. Jor £8 eash
Complete Prompt Delivern fran Stock and guarantecd.

TRANSISTORS

Brand New and Guaranteed
Not Surplus or Rejects
LOOK AT THESE PRICES
FOR HIGH GAIN TRANSISTORS

RF/IF/OSC : Red/Yell (6 wmcfs), 12/6;
White Spot (4 mc/s) 9/-: Audio : Yell/
Green, 7/- (pair in P.P. 250 m/W, matched
pair |4/6) Red Spot 7/-,
MINIATURE 3-STAGE 4 TRANSIS-
TORS AMPLIFIER. P.P. output 250 m/W.
2-3 ohms speaker output for gram., radio,
mike, baby alarm, etc. High gain, excellent
quality, fow consumption from small é volt

dry battery. Easy assembly. Fult kit,
matched transistors, base panel, complete
instructions, BRAND NEW COM-

PONENTS, 59/6. p.p. 1/6. Circuit diagram,

assembly instructions, etc., 2/6.

SUB. MIN Electrolytlcs 2, 4, 8, 25, 50,

100, 15 V.W. 2/% each

MIDGET RESISTORS. /% Wau., Al

approved values, 10 ohms to 12 Megs.

3id. each.

MIDGET VOLUME CONTROLS. L/S.

5 K to 2 Megs., 2/10. Full range with S.P.

and D P. switches available.
(All our components are

guaranteed.)

ATTRACTIVE PLASTIC BOXES with

hinged lid.  Pastel Cream, for Midget

Receivers. 43/16” x 5} x 147, 2/6, p.p. 1/-.

52 x3§ xlS/I6 3/3, p.p. I/- 717 x 54°
137, 4/9, 13

PERSPEX BLANKS 6" x 3" x §”

/-, p.p. 6d,

PLEASE INCLUDE SUFFICIENT POSTAGE

WHEN ORDERING
Send 3d. stamp for Full List of Complete
Range of New Components.

BURLAND RADIO ACGESSORIES
G3IRE Est. 1947. 6312
ANN'S PLACE, SOUTHWICK, SUSSEX

new and

ivory, |

A WONDERFUL OPPORTUNITY

| Build a Ist Class 3-valve -|- Rectifier
| T.R.F. Radio.
Y Operates from A.C. mains.
{ ¥ Everything you require is sup-
plied.
Y% Point to point
easy construction.

i* 7in. x 4in. Elliptical speaker.
% All components guaranteed.

* Terrific  value at £4-4-0
_plus P. & P. 3/-.

SPECIAL OFFER !

A Mains Neon Tester, a must
for the home constructor
FREE with each kit.

FOURWAYS TELEVISION
SERVICE,
246, Dalston Lane, London, E.8.
Tel. : AMHerst 9901.

1-Finger Pianist'\

Build vour own electronic keyboard

and play evervthing! Send far free
| | 1eafet. Guitar. cello. flute and trumpe!
| | are all easy. Write now. . .

C & S, 20 Maude Street,
Darlington, Co. Durham.

diagram for

Wwww americanradiohistorv com

A e s e P S ™

ALFRED PADGETT

40, MEADOW LANE, LEEDS, t{!
Tel.: CLECKHEATON 2866

SPECILAL O R OF R l-'('lk\'l)l'l‘l()\l’n
ULTRA IV & . MODEL 815. A 14in.
TV for all B. and LT.V. Stations.
Perfect results and sold with & money-bac b
guarantee, For £12 only. Tubp m separate
carton, Carriage per B.R.S..
RECEIVER TYPE 3645 The cleanpd up
1355. Complete with 7 VRA5. 1 VRS valves.
With valves, 12/- Less valves 6/-. Carriage
per B.R.S..
BUSIT TV 24( 12in. ‘FV. B.B.C. and LT.V.
Perfect pictures. £9. Carr.. 17'-.
BUSIH-PYE-ULTRA, 12in. B.B.C.
Perfect pictures. £6. Cair., 17/-,
TWELVE INCH TV CHASSIS, complete
with L.O.T. focus ¢0l}8. etc., less vaives. 15 -.
Pye. Ultra, Plessey. Banner. Ekco. Maiconi.
ctc. Carriage per B.R.S., 5/-. Chassis less
L.0.T. and focus coils. Carr. 4-.

KERS FROM TV SI TS, All Perfect
8in., 6:6 . 6in.. §/6. Post 2w,
HES. 13. Post 1/3. 15« per
doz.. post free.

onlve

U‘(IJ

JACK PLUGS. 1/6. Post 1-. Six for 8-,
post free.

RELAYS. 3000 Type, 2-. Post 1.3. 20-
per doz.. post free.

MAINS  TRANSFORMER. - Ex-R.AF.

250 x 250 volts at 30 m.a.. 6.3 at 1.5 amp.
g:olts at 2 amp. 230 volt Prim 6/6. Post

12A6M. 4 - : 12H

l(ll AL TO NEW TV VALVES,
Months’ Guaranbee Post free. 10FLl. §
6F1, 3~ ; . 3/- ;. EF80, 3 -. S.A.E. for
valve liss.

M. 13
[‘hle(-

ACT. /- 5,
2- 8 I%JTM 2/-
19,

A
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ENSURE

SUCGESS WITH R.C.S.

(10-100 m)

Construction price includes valve
and one coil covering 40-100 m.
@ Can be converted to 2v. or 3v,
@ Receives speech and music

clearly from all over the world.
Send 2/- for diagram and price

Explore the world
on short-wave radio

gﬂ}.\r 35,-

SENSATIONAL RESULTSWITH 2 TRANSISTORS

No aerial or earth.

Dial tuning with mini .0005.
Drilled chassis, colour coded,
components, simple layout
for beginners.

Special small case fits shirt
pocket.

Soldering iron and pliers
are only tools needed.
Finest results ever obtained with 2 transistors and diode

layout, The ideal radio to carry with you everywhere.
PARTS PRICE LIST & EASY LAYOUT PLANS, 2/-.

Total building cost, including transis-
tors, wire, even solder, etc.. but exclud-

ing headphone.

BUILD THIS AMAZING RADIO

* o b

@ ldeal for the beginner.
@ Can be built in 30 minutes.

@ Fits into paim of your hand.

TRANSISTOR POCKET RADIO
Two-stage circuit using variloopstick coil.

@ Works for months off 7d. battery.

POWERFUL ! PERSONAL! PORTABLE!
Y Sturdy metal case.
% No holes to drill. FOR
+“ Detachable rod aerial. ONLY 35,-
Y All batteries self contained.
Y Can be built in 1 hour.
Y Covers medium waves.
Y Loud clear tone,
Y Selective tuning.
¥ All parts are sold separately.

CRYSTAL RECEI\;ER
Covers M/W Band

All components
mcludmg case

ldeal for the beginner

The ideal low-cost ONLY

transistor pocket

radio for the
beginner.

Send 2/- for data and

list of components.

beach, the bedroom, the office—in ™
fact, anywhere,

This delightful set is designed to give
you a completely personal portable
radio,

Bronze-finished case. Ideal for the

Send 2/- for wiring diagram and
.component price list.

Welcomed

Trate Enquiris R C.S, PRODUCTS (RADIO) LTD. 11, OLIVER RD., LONDON, E.17. ™*.0rr

FREE TO AMBITIOUS
ENGINEERS !

Have you sent for your copy ?

* ENGINEERING
WHICH IS
OPPORTUNITIES ' YOUR PET

is a highly informative

guide to_the best-paid SUBJECT ?
Engineering posts. It
tells you how you can
qunckly prepare at home | Civil Engineering
on ‘““NO PASS—NO |Radio Engineering
FEE” terms for a| Automobile Eng.
recognised engineering | Aeronoutical Eng.
qualification,outlinesthe Production Eng.

| widest range of modern { Building, Plastics,
Home-Study Courses in | Draughtsmanship,
allbrnncéhes of lEngmeehr- Television, etc.
ing and explains the

benefits of our Employ- GETRSORE
ment Dept. If you're LETTERS
earning less than £20 a } AFTER YOUR

Mechanical Eng.
Electrical Eng.

week you cannot afford NAME !
to miss reading this AM.\.Mech.E.
unique book. Send for AM.IL ECE
our copy to-day—
REE.

«eee FREE COUPON-=~""= 3

Please send me your FREE I48-page
“ENGINEERING OPPORTUNITIES" &

L | AM Brit..R.E.
'NAME ceeeen 8 CgEN& GEJII%DS

O CER
nA‘l‘)'?RESS...... eosveaseanene .................". ¢ | oF EDUCATION
pSubJect or Exam. H etc., etc.
{thatinterests me.. 0000000 :

« British Institute of Engmnrmg oc
34098, College House, 29-31, anht's Lane.
Rensington, w.a.

GOVERNMENT SURPLUS
AND MANUFACTURERS CLEARANCE

METERS. 0-1 m’A, 2\in diam., 20/'- each. 500-0-500 microamp,
3 diam., 37/6 e:

AELERTALS, New and Boxed. 3 element, 22/8. 5 element,
27/6 Co- AXIAL CABLE. 6d. per yd. AIR SPACED. 9d.
GERMANIUM CRYSTAL DIODES. 1'-. 10, per doz.
S. Movmg iron. low impedance, 6/ high, 9/-,
Bal. arm, 10/-, 15/-. Moving coil, low only, 10 - pair.
VOL U\Izl (A)}tl‘gl{()lh l:‘)\(x SPINDLE MIDGET. 10K to
Meg. SW.

-, D.P. switch, 4/6
N, ang .0005 Standard 5/6. Midget, 6/6.
N( lll(()\()l'S A, A\IOI‘ORN 200/250 v. for clocks.

etc., 12/8 e
SWITCIIES. D P.C.0. each way, 2/6 ea.
RELAYS. High speed, 1,0004-1,000 ohms, plat. cont., 7/8,
ELECTROL \1‘1( S. Canned. 20420 mfd. 450 v.. 2/8 ea. 25'- doz.
12-WAY PV ABLE. Screened and PVC Cov., 2/8 vd
VAR. SL ll)l‘Rﬂ 10 ohm 30 w., for chargers, trains, etc., 3/- ea,
VALVES. AN valves  tested  before  desbatch  on
MULLARDS latest ELECTRONIC TESTER,
1L4 5/- | 6D2 6/- | 6X4 -1 EAS0 1/6 | EYSl 5/

1T4 8/6 | 6F1 7/6 | 8X5 7/- | EABC80 EY51 g/~
1U4 8/- | 6F6 7/- | 8D2 4/8 8/- | P61 4'-
3A4 8/~ | 6FI3  7/6 | 9D2 /- | EB41 7,6 | PEN45 7/6
574 9/~ | 6J5 8/- | 101 7/6 | EB91 b5/6 | PEN46 7/-

4D1 4/{- | 6J6 8- | 1246 7/8 | ECH42 8/- | sp41  4/-
gA(ﬁg 5/- | 6J7 6- | 12AH8 8- | ECL80 9/- | gpgl  4'-

12AT7 - EF36 -
%//8 7- | EF50 VIREED,

6AQ5 6/- | 6SC7 4/ | 12BHT 10/- | EF37 9/- | UL84 9/~
6AUG  7/- gs.n 5/- | 12SB7 "5/ | EF39 5/8 | VCR97

6BA6 8/- | 6SK7 5/- | 125J7 6/6 | EF80 8/~ 15/~
6BE6 5/6 | 6SLT 6/- | 1258K7 5/- | EF8l 6/~ | VCRI38A
6BH6 5/- | 6SN7  7/- | 15D2 /- | EF92 /- /-
6BW6 6/6 | 6U5  6/8 | 50C5 10/- | EL32 5/- | VCR139A
6C4 5-!6V6 66 ! 807 /- | EL91  5/6 25/~

OBSOLETE TYPES. LARGE STOCKS. ENQUIRIES INVITED-
SECONDITAND VALVES. YOUR CHOICE, £1.0.0 for EXGIIT
PL8l, ECL80. 6C4, 6AMS6, 6AG5, 6J6, EF50, 6BE6, 3A4, PCF80,
EF80, SP61. P61, 6J5, PY80, PY82, PCC84, ZT7. 6ALS, 6K7, 65J7,
EL32, EF42, 6D2.

HUGGETT’S LIMITED

2-4 PAWSONS ROAD, WEST CROYDON

www americanradiohistorv com
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TELETRON
TAPEJAK

The first Tran-
sistorized Radio
Tuner, specially
designed for use
with Tape Re-
corders.  Con-
verts your Re-
corder to a high
quality Radio re-
ceiver, Direct
Recording on
Tape.

5" x 33" x 1§87,

# High sensitivicy.
# Twin Tuned Circuits.

# Pre-setting for M.W. Programmes.
< Fixed Tuned for [,500 M.

+# Switched programme selector.

% Self powered.

Tested and ready for use.
£5.9.0. BATTERY EXTRA.

THE
TELETRON CO. LTD,,
112B, Station Rd., London, E.4
SIL. 0836.

LYONS RADIO

LTD.
Dept. M.P., 3, GOLDHAWK ROAD,
SHEPHERD’S BUSH,LONDON,W.i2
Telephone : SHEpherd’s Bush 1729

'Phone :

METAL RECTIFIERS.—Selenfum, full-
wave bridge type, 12 v. 1 A. PRICE ONLY
4/3. post 1/-, .
TRANSFORMERS, Pri. 200/250 v. Sec,
tapped 3.5, 9 and 17 v. for providing. used
with rectifter, 2, 6 or 12 v, D.C., respectively
PRICE ONLY 10/, post 1/6.
RECTIFIER AND TRANSFORMER
together. 15/ post paid. Wiring diagram
supplied.

SUPPLY UNITS. No. 19. Mk. 2. Rotary
transformer units in metal cases. 10 x8 x 6
in. Input 12 v. D.C. Output smoothed D.C..
500 v. at 50 mA. and 275 v. at 110 mA, Sup-
plied with input and output plugs. PRICE
ONLY 45/-, carriage 7/6.

1.F.X', UNITS. Contain a wealth of useful
components including relays and 10 valves
(6-65H7, 2-7193, 2-6H6) and a rotary con-
verter rated at 18 v, D.C. input for 480 v.
D.C output. With 12 v. D.C. input. 250 v,
D.C. at 80 mA. ontput is obtained. One end
of converter is fitted with blower fan with
gear box at other end. Both can easily be
removed if desired. Two driving shafts
protrude from gear box and rotate at approx.
4 and 16 r.p.m. for 12 v, input or at half this
speed for 6 v. input. A real snip for model
maker or experimentalist. PRICE ONLY
27/6, carriage 5/-.

SWITCHES. Bulgin pattern, single hole
fixing. Double pole change-over (brand
new condition), 250 v. 1 A. with slotted dolly.
3 for 6/8, 6 for 11/-, doz. for £1. EX equip-
ment, Single pole, 250 v. 3 A, 6 for 5/8.
doz. for 9/6, Double pofe. 250 v. 1 A, 6 for
?/-, doz. for 11/6. Substantial reductions
for orders of 50 and more.
HEAVY-DUFY L.T. TRANSFORMERS.
Pri. 180/230 v. 50 cps. Sec. 4.2 v, at 10 A,
twice. Ex Govt. as new. PRICE ONLY 17/8,
Post 3/6.

PRACTICAL WIRELESS

‘ PRIMA X B60 watts
NEW and PRIMAXA
180 watts
Both Soldering guns
with Spotlights

Ready for use in 6 secs.,

and you see what you

solder.
PRIMAX B60 w.

80/8

Post Free

PRIMAXA 100 w.

104’8

Post Free

One year’s Guarantee
except on bits and lamps
Sole Distributors

S. KEMPNER LTD.

29, Paddington Street W1
Teleph HUNter 0755

WIRING ACCESSORIES

Return of Post Service. Lowest Possible
prices consistent with high quality. Money
back guarantee.

PVC Cable Flat Twin with E. 3 Core

The Primax
B60 and the
Primaxa 100
are supplied
‘n all voitages

1.044 £2. 1. 8 £2.15. 1 £2.19. 4
3.029 £2.14. 2 . 8.11 £3.19. 0
3.036 £3.16. 5 £4.10. 9 £5.10.1
7.029 £4.19.11 £6. 1.11 £6.18. 3
TRS CABLE
1.044 £2. 3. 5 £2.13.11 £3. 0.10
3.029 £2.15. 9  £3. 6.10 £4. 5. 4
3.036 £3.15. 2 . 6.5 £5.8 7
7.029 £4.13.10 £5.18. 2 £6.16. 7

Prices per 100 yds. All sizes stocked. Sup-
plied in 25, 50, 75 or 100 yd. lengths. 7.029
and above cut to length—no cutting charge.
Carriage paid on all orders over £2. Full
range of accessories available. Send for
complete lists.

ELECTROSURE

118, FORE STREET, EXETER
Phone : Exeter 56687.
H A SHORT-WAVE
n a&Fs EQUIPMENT

Noted for over 25 years for . , .
S.W. Receivers and Kits of Quality.

Improved designs with Denco colls :
As supplied to Technical Colleges, etc.
One-valve Kit. Model “C,” Price 25/-
Two-Valve Kit. Model “E.” Price 50/-
New Addition : Model “K.”

Super sensitive “ All Dry" Recetver.
Speclal incl. price, Complets Kit, 77/-.

All kits complete with all components,
accessories and full instructions,
Before ordering call and inspect a
demonstration  receiver, or send
stamped, addressed envelope for
descriptive catalogue and order form

"H.A.C.” SHORT-WAVE PRODUCTS
(Dept. TID. 11, Old Bond street,

London, W.1,

709

TRANSISTOR
AUDIO  AMPLIFIERS

200 mW

Class B push-pull using
GET114 transistors, op-
erating from a 6V supply.
Class B single-cnded
push-pull (Transformer-
fess) using GETI14
transistors, operating
from a 9V supply.

Class B push-pull using
GET114 transistors op-
erating from a 6V supply.
Class B single-ended
push-pull  (transformer- "’
less) using  GETI14
transistors. operating
from a 9V supply.

300 mw

Class B push-pull using
GETI114 transistors, op-
erating from a 6V supply.
Class B singlc-ended
push-pull (transformer-
less) using GET!14
transistors, operating
from a 12V supply.

1W

Class B push-pull using
GETI116 transistors, op-

W
W

perating from a 12V
supply.
Class B singlc-ecnded

push-pull .(transformer-
less) using GETHIS
transistors (mounted on
“ x 3" fins) operating
from a 12V supply.

These are a sclection
from the range of audio
amplifier circuits using
G.E.C. transistors. For
details of any of these
circuits or information
on the wide range of
G.E.C. transistors, please
write to :

G.E.C. SEMICONDUCTOR DIVISION

School Street, Hazel Grove,
STOCKPORT, CHESHIRE.

www americanradiohistorv.com
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Look st the NEW BUILD

MOTE YOUR
Yo e Fe ¥ % OWN

TAPE DECK

Arae,

Incorporating many new
features and a greater
frequency response

T TRANSISTORISED

LCAR RADIO|

@ EASY TO BUILD ON PRINTED CIRCUIT.
@ 5-VALVE SUPERHET WITH TRANSISTOR.
@ STANDARD 7 x 2" for 12 VOLT BATTERY.

First tested Do-it-Yourself Car Radio, acclaimed by the
Press.  Uses low voltage valves and printed circuit.
Negligible ** fade,” no buzz, only 1.5 amp. consumption.
Complete with full instructions, diagrams, etc. Scr-
vicing and free advice on request. Also Jason Car
Radios. Send 3/6 for Car Radio booklet.

Can be built for £13.10.0 plus 5/- post./ins. and pack.

Cash with order or BUY-AS-YOU-BUILD details and
leaflet.

Dept. N., MAYRA ELECTRONICS LTD.

118 Briﬁhton Rd Purlei, Surrey. Tel. : BYW 1263.

B CABINETS & HI-FI
INDILATORS t3p with lin. C.R.T EQU'PMENT

2, VRu2. 3778 (p.n 5). Type 101. with .
H ]lBlu:Rx:)(':zue( . Octall 13\87% nl(lx\} 7{5}:/‘)1 We can SUPPIY any Cab|ne[ no
new  con - ost 3/6). . L
1, with VORX263. 2/1F52, 5406, 1/6V6, your own specification.
51, 2/EBO1 1: with RF EHT Gen-
al, 45/-. (Rail 7/6). Type 97
51T, I<|\-nl\-e~ 30'-. (Rail 7/6). HEAD~
PHONES. CLR. with carlmn breast-mic., 10/8.
CR100 Noise limiter assemblies. with valve, 3/8 ;
NEW M.C. METERS. s}in, ronnd flush, 50p A,
70-: ooy AL, 65 ’-: 1 mA., 55/-: 2 mA.
(rectified). 45/ in.. 1maA,, 22/8 ¢ 2in. 100 :;/e.
2in. square,
{ shunt), 10 mA., 7 G. VIBRA-
16340 12 v. 4-pin, 7/8. RI1155B,

Now restyled in two tones of grey—you must see the new,

attractive Motek K.ro.

*Enlarged drive wheel on the rev. counter ensures accurate
tape positioning.

Y Non-stip push buttons.

*Frequency response better than 40 c¢/s—1I2,000 cfs at
7.5” per sec. with extremely low hum pick-up.

Please send for brochure More and more manufacturers

K.ro are installing Motek Tape
Patents pending.

Decks in their recorders.

TRANSISTOR SUPPLIES

BARGAINS

Teletron Transidyne Pocket Tran-
sistor Set. All parts £11/10/-. (Post 2/6.)
Mini 7 Transistor Pocket Receiver.|
Complete kit, £9/2/6 (post 2/6).

Red Spots, 5/-; White Spots, 7/6;
Green/Yell., 5/9; Ediswan XBI04,
8/6 ; XAI04, 16/-; XAI03, 14/-.
Moving Coil Earpiece (use as mlnlature
speaker), 5/-.

Super Coax, 6d. yard. Var. Air Con-
denser, 365 pf., 3/-. Subminiature
Electrolytics (15 volt), 2, 5, 8, 25, 50 4..f.,
3/-. Submin. Transformer Interstage,

VCR530

————

=TT T e
= e R

lory

5-1, 8-1, 7/6 good condition, tested, with handbook, £7/10/-
: i q (Rail 1¢/-), SCR322 Madulation or Driver Trans.,
Power Packs : 200/250 v. in.: 300 v. th‘, 7 8 o o 8
. CONVERTERS (ROTARY), 24 v. I0C.

200 mA. and 12 v. A.C. out., 50/~ (carr. ﬂ y 40/~ (rwil 1/6). MORSE
7/6). 6 v.D.C.in., 120 v. 60 mA. {vibrator) TRAINER ss’r vnlh buzzer und key wired for

. battery, 8/6. DRIVES: slow-motion
: 1 ratio, senlest (=100, 5/6. R1155
new. 10/8. DYNAMOTORS. Type
Qutputs 300 ‘ 240 mA L, 150 v.
filtered
FORMERS, vitrator, 11 v,
Key, covered  with plug. 5/8. Pntentmmeters,

out., 17/6 (carr. 5/-). Receiver 78, 35/-
{carr. 5/-).

TERMS.—Cash with order. Post extra.
Morco Reflex Circuit—Best 2 Tran-
sistor. Send 8d. stamps for our Notes.

The Gontmental £29100

o —— miniahire witewound, 6. 1009, 1k or 2k, each
VMORCO EXPERIMENTAL 1/-. CHOKES, L¥ 10H 200 mA., 8/6 : Potted 10H 2 8 O 0 el s i
. » 5 100 mAL 78,7 C U5l H00maAL, 1076, 1 inets
SUPPLIES D00 0 LKL 1 0.0 JEWITCHES) Write for our NEW 24 page fully illus-

toggle, U.n.4., DPDT, 1/, METAL RECTIFIERS:
8 & 10, Granville Street, Sheffield, 2 240 v. 100 AL, 4/- 1 240 v, 30 mA., 3/6 ; 600 v.
Tel. : 27461 S30mAL S 6240 v 8o mA L 5/6 %1 mA., 1,000 v,
M 7,6. Mic. inserts, (:.1.0}. carbon, 2/8, bal. armature

trated catalogue on

THE LARGEST RANGE QF CABINETS
IN THE COUNTRY. Equipment is also
our speciality and we now offer. in a

Morse Code operating . . .
. .. as a PROFESSION

45 vears of teaching Morse Code is pron?
oflthe efliciency of the Candler system,
Send 3d. stamp for Pavmznt Plans
and full details of all Courses.
CANDLER SYSTEM CO. Dept. 51.0
52h, Abingdon Road, London, W.S.
Candler System Co., Denver, Coloradoe. U.S.A.

trpe. 2'6. VALVEHOLDERS, 1".5.4. Octal. doz.,
4 -. POTENTIOMETERS, ]nu l\ or hun k., new,
. 5 -. ACCUMULATORS, 2 v. 4AH 2} x1§x
Glin.. 7’8, TX. VAR. CONDENSERS V. dest;
mnrlvmm ea, 7 8. MONITOR Type 5i umtn—
Ostilloseape vt power unit), £8/13/- (rail 2of-).

LIST AND ENQULRLER ¢ 8.AK. please. Terms,
C.W.0, Postage estra. lmnediate despatch.

Callers and Pogt @ W, A, BENSON (PW), 136
Rathbone Road, Liverpool, 15, REF G832
Callere : SUPERADIO (Whltechnnel). LTD.. 118,
Whitechapel, Livernool, 2, ROY 1130

novel book for:

A NEW EOUIPMEVT COMPARATOR
illustrating our range of radio chassis,
speakers, tape decks, single players and
autochangers.

SEND TODAY for a copy of these two
books, which are absolutely FREE.

LEWIS RADIO
120 (PW129) Green Lanes, Palmers Green
London, N.13. BOWes Park 1155/6
(Nr. The Cock Tavern)
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RECO KITS

“RECO " .
MIDDY ONE
TRANSISTOR
KIT
(M/L or M/S
WAVES)

43%in. x  3jin. x
1iin. Vari Q
Ferrite Rod Aerial.
Variable Sensitivity Control. Sonotone
Earpiece. Complete with Ediswan
Transistor £2.

“RECO " PUSH-PULL FIVE
{M/L & Trawler Band)
Indoors or outdoors this brilliant radio
brings Home, Light 3nd Continental
Stations to your finger-tips. 3in.
Speaker. Ferrite Rod Aerial. MUL-
LARD OC45 R.F. Stage and 4 Ediswan
Transistors. Push-Pull Output Stage.
Gleaming Pale Blue Polystyrene Case
with Contrasting Speaker Grille in Red.
Complete Kit : M/W & Trawler Band
£€6.7.6. M/W, L/W & T.B. £6.10.0.
P/P 2/6. Case size as Transigen Three.

""RECO " TRANSIGEN THREE
(M/L & Trawler Band £3.17.6. M/W &
T.B. only £3.15.0.)

Size only 6%in. x
4%in,  x 1din.
Case as PP5. En-
tirely self - con-
tained (no ex-
ternal aerial required). High Q Ferrite
Rod Aerial R.F. Stage with MULLARD
OC45 followed by Ist GRADE Ediswan
Transistors. On Test : Third, Home.
Light and after dark Radio Luxem-
bourg, A.F.N. and many others. The
Prototype was tested at approx. 50
miles from LONDON. COMPLETE
KIT with easy build diagrams and B.A.
Reproducer which, with a reasonable
signal. gives very clear reproduction ;
it may also be used as personal phone.
We can supply a 3in. Speaker (which
fits under red Spkr. grille} for good

reception areas. 25/-, Xfmr. 6/6.

“RECO " TRANSIGEN TwWO
(M/L Waves) Case as PP5

A fine kit with Ediswan Transistors and

Ferrite Rod Aerial. For good reception

areas Complete Kit with Personal

Phone, 59/6. P/P 2/6. Med. Waves

only 56/6, P/P 2/6.

‘“RECO
PUSH-
PULL
FOUR

(M/L waves
with two S.W
Coils  FREE).
Push-Pull Out-
put Stage. 3in. Speaker. 4 EDISWAN
Transistors. Gleaming Pale Blue
Polystyrene Case with Speaker Grille

in red. Size as PP5. COMPLETE KiT
M/Waves 99/6 ; M/L Waves £5.3.6.
P/P 2/6.

AFTER SALES SERVICE

Circuits and Price List for the above
kits 2/6

RADIO EXCHANGE CO.

27 HARPUR ST., BEDFORD
Telephone 2367.
Closed | ofc Saturdays.

FIRST-CLASS
RADIO COURSES ...

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qual:(‘canon Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

——=FREE GUIDE———

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Brit..R.E., City and Guilds
Final Radie, P.M.G. Radio
Amateurs, Exams., Gen. Cert.
of Educ,, London B.Sc. (Eng.),
A.M.LLP. E, A.M.UlLMechkE.,
Draughtsmanship (all branches)
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invalugble publication. It may well
prove to be the turning point in your

career.
FOUNDED 1885—OVER
' e 150,000  SUCCESSES. e !
NATIONAL INSTITUTE OF
ENGINEERING
{Dept. “I) 148, HOLBORN,
DON E.C.I.
PO Box 8417, Jo’burg.
P.O. Box 4570, Melbourne

o — - R U R S et s e
7 e S S it PR P s Yy ety B,

S. Africa:
Australia :

B.B.C.-L.T.V.-F.M. AERIALS

B.B.C. (BAND 1), Tele-
scopic loft, 19/6. External,
S D. 263

LT.V. (BAND 3). 3 Ele-
ment loft array. 24'-. 5
Element, 32/6. Wall
mountmg 3 Element, 33.9.
5 Element, 41/3.
(O\IBI\I-‘D B.B.C.
I.T.V, Loft 1+3 Element.
41 3. 1+5 Element, 48,9.
Wall mounting, 1+3 Ele-
ment, 56/3. 1+5 Element
63/8. Chimney and mast
mounting units also available
*. J. Loft “H,"” 28/-. 3 Ele-
ment loft, 52/6. S/D loft, 12/6 External
S D 26/3. State channel when ordering.
C.W.0. or C.0.D. P.P. 2/6. Coaxial cable.
8d. yd. Coaxial plugs. 1/3. Send 6d.
stamps for illustrated

3B, Godstone Road, Kenley, Surrey

lis
K.V.A. ELECTRONICS (Dept. p.W.) |-

SHORT WAVE KITS

H.A.C. were the original suppliers of
SHORT-WAVE RECEIVER KITS for
the amateur, Over 10,000 satisfied
customers,

PRICES FROM 25/- TO 77/-.
POST THISCOUPON NOW ! |
To:-H.A.C. Short-Wave Products,
il, Old Bond Street, London, W I, !
i Please send me FREE and without
! obligation your [959 literature, H

NAME
| ADDRESS ... .

WwWWW americanradiohistorv com

A.

D.
D.

9,

50v., 500v.,
Resistanceq :
D.C. Current :

Will also measure decibels.
Size of meter :
of meter :
PRICE :
book and test prods.)

MEASUREME
9.5v.,
A.
50v.

Resistance 0 : 2K ohm, 200K ohm, 2megohm,
20 megohm.

M

"ABY
| SUPREME TEST INSTRUMENTS

| Solve your problems with speed and
accuracy.

Meter A-10

MEASUREMENT RANGES :
D.C

0lt (sensm\it.v 20000 per voli), 10v.,
250v., 500v.
C. volt (semlt.iviw 20000 per volt), 10v,,

lOK ohm 1 megohm.
0.5 mA., 25 mA., 250 mA,

5iin. x 3iin. x 1iin. Weight

11b. 1 oz. (Freshly imported.)
(Inclusive of batteries, inst.

£4.17.6 plus 2- P. & P.

Meter I-20

RANGES
C. vclt. (sensitivity 10.0002 per volt),

5v.
C "volt fsensimvit\]’ 4. 00{"2 per volt), 10v..
v
C volt (sensitivity 4.0000 per volt, 10v.,
250v., 1.000v. pe B

D.C. Current : 100 microamp, 2.5 milliamp,

25 milliamp, 250 milliamp.

Will also measure decibels.
Size of meter :
of meter :
PRICE :
book and test prods.)

5%in. x 3tin. x 2}in. Weight
1 1b. 8§ oz. lFreehly imported).
{Inclusive of batteries, inst,

£6.10.0 plus2-P. & P,

Orders to @

SERVICE TRADING CO.

Little Newport Street, London, w.e.g

Trade enqulries only to sale importers :

HOUSEHOLD ELECTRIX LTD.
47-49, High street, Kingston-on-Thames
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IDEAL PRESENTS: BUY NOW FOR CHRISTMAS

SEE BACK
PAGE

SEND FOR NEW FREE VALVE, TRANSISTOR, CRYSTAL AND COMPONENTS LISTS
AAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAAANNAAAAAAAAAAANAAAAAANANAAAANANANAN

TRANSISTOR CRYSTA

L
MARKER (5.5 Mc/s to 9 Mc/s) E

Uses new 25 Mc/s transistor, high efﬂuency
1-FT243 crystal

oscillator. Complete with
between 5.650 Mc/s and 8.650 Mc/s.

30/-F

FREE LIST AND DIAGRAM

(7 to 7.3 and 8 to 8.3 2/6 extra)

9.72 MC/S IF

Sub-units Type
TRANSMITTER ... 81
RECEIVER ... ..o 14
IF Amplifier .. 476
Modulator ... ... 105

Rotary unit

25 Mc/s SURFACE
BARRIER TRANSISTOR

se3os | 5/- each.

OCI70, 70 Mc/s., 50/- each.
Other types available.

All the above are in absolute new condition. Full circuits avmlable
P A

ERF SN N N N

V.H.F. TRANS/RECEIVER TYPE 1986

% 10-CHANNEL CRYSTAL CONTROLLED
23 KC/S BANDWIDTH % 24,5 to 156 MC/S COVERAGE

With Less
valves valves P.P.
60/ 25/~ 2(6
25/- 7/6 2/6
32/6 12/6 2/6
20/- - — 2/6
15/- — 2/6
6/- 9d.
1/9 post free.
L e ]

V.H.F. TRANS/RECEIVER TYPE TRI1920

Y 9.72 MC/S IF

4-CHANNEL CRYSTAL CONTROLLED

*
% 40 KC/S BANDWIDTH y 100 to 120 MC/S COVERAGE

Unit complete with 21 valves ;
case.,
£6.10.0.

% 24v. 3
2 10-way Control unit ... 382

/Carriage 10/6.

crystal ;
In new condition with full circuit diagram.

24 volt rotary power unit, etc., in metal

Circuits separately, |/9 post free,

CAR RADIO
2-watt Amplifier

A permanent power transistor stage com-
plete with 7 x 4 in. speaker. May be used
with any battery portable using a 3-ohm
or 15-ochm speaker. Use it with the "'8.""

Complete set of parts 65/— P.P. 2/6
Unit built up and tested... 77/6 P.P. 2/6
{See 'RC," December, 1959)

SEND FOR FREE LIST.
At e R R R N

RF AND IF GENERATOR

Pocket size Test Unit, Harmonic output
450 kefs to 2 Mc/s. Ideal for aligning all
Receivers. Size 2} x I} x lin.

All Components 25/- P.P. I/-
SEND FOR FREE LIST "AND DIAGRAM.

B N N O R e ¥ ¥ v

TOP BAND TRAN-
SISTOR TRANSMITTER

Pocket size 150 to 160 metre Transistor
Transmitter. Range up to 106G ft. on 3 ft.
aerial. Ideal for Short Range Communi-
cation, Car to Car. etc.

Complete Set of Parts ... 57/6 P.P. 1/6
MICROPHONE INPUT : SEND FOR FREE
CIRCUIT AND LIST.

See " RC," lan., 1960.

o P P P P o A AT R

TYPE 38 TRANSMITTER /RECEIVER

Complete with 5 valves.
These sets are sold without guarantee, but
are serviceable. !

7 10 9 Mc/s. /¥ P.P.2/6
Headphones 7/6 pair, Junction Box 2/6,
Throat Mike 4/6, Canvas Bag 4/-, Aerial
Rod 2/6.

In new condition..

AC/DC PORTABLE RADIO

Yc 5 valve superhet Y Gram. sockets (for
Ye Built-in frame aerial crystal or magnetic
% Size 10in. x 10 in. x pick-ups)

4 in. deep Y 7 in. x 4 in. elliptical

Yc All Marconi valves

Y Med.. long and short
waveband OR Med.
and two short wave-
bands

ONLY £7.12.6 post 7/6

Portable polished cabinet
Super portable rexine cabinet

speaker
Jc Slow motion tuning

Y ldeal for a radiogram

R.C.A.
VALVE-VOLTMETER

Type 165-A

D.C. ELECTRONIC VOLTMETER
6-Ranges 3-1,000 Volts.

input Res. 11,000,000 ohms.

Sensitivity 3,666,666 o.p.v. on 3V scale.

A.C. VOLTMETER
5-Ranges 0-1.000 volts.
Sensitivity 1,000 o.p.v.
ELECTRONIC OHMMETER
6-Ranges from 0.1 ohms to
Megohms.

Movement 200 Microamperes D.C.
Accuracy + 2°.
110/250 v. A.C.

BRAND NEW

With Instruction Book and Test Prods.

£12.10.0 P.P. 3,6
LIMITED STOCKS—BUY NOW

“ NEW PURCHASE FOR XMAS

1,000

input.

27/6
37/6

AAAAAAAAAANAANAANAAANAANANAANANAAAAANAANAAAAAAANAANANANAANNAAANAANANANAAANAANAAAAANAANANVAANAAN

EF92s and one EBYI,
dition.

I 2,6 {less valves)

April/May, 1957. Complete with 6 vaives, three EF91s, two
I.F.T.s, etc., in absolutely new con-
With circuit and conversion data. L.T.

3716

Postage and packing 2/6 {either type)

“373” MINIATURE IF STRIP
9.72 Mc/s Army Type 17 M.
The ideal F.M. conversion unit as described in ‘‘ P.W." Headphones, Hand

miles.

(with
valves)

Frequency Range 44.0 to 61 Mcfs.
Power requirements : St
Idea! for Civil Defence and communications.

45/~ pp.5¢,

44-61 Mc/s calibrated wavemeter for same, 10/- extra.

TRANSMITTER/RECEIVER

11. Complete with Valves, High Resistance
Mike and Instruction Book and Circuit.
Range approximately 3 to 8
Standard 120 v. H.T. and 2 v.

BRAND NEW

HENRY’S (RADIO) LTD. (Dept. P.W.D)

Opposite Edgware Road Tube Station.

PADdington 1008/9.

OPEN MONDAY to SAT. 9-6. THURS.

S, HARROW ROAD, EDGWARE ROAD,

PADDINGTON, LONDON, W.2.
| o'clock.

Wwww americanradiohistorv com
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Practical Wireless

——BLUEPRINT

AL,L OF these blueprints are drawn full-size and

although the issues containing descriptions
of these sets are now out of print, an asterisk in the
list below denotes that constructional details are
available free with the blueprint.

The index letters which precede the Blueprint Number
indicate the periodical in which the description
appeared. Thus PW refers to PRACTICAL WIRELESS;
AW to Amateur Wireless and WM to Wireless
Magazine.

Send (preferably) a postal order to cover the cost of
the Blueprint (stamps over 6éd. unacceptable) to

Title Number  Price
CRYSTAL SETS
Junior Crystal Set PW94* 2/-
Dual-wave Crystal Diode PW95* 2/6

STRAIGHT SETS
Battery Operated

Modern One-valver ... PWY6* 2/6
All-dry Three PW97* 3/6
Modern Two-valver PW98* 3/6
SUPERHETS
Mains Operated
A.C. Band-pass Three PW99* 4/
A.C. Coronet-4 PW100* 4/~
A.C./D.C. Coronet PWI101* 4/-
MISCELLANEOUS
The PW 3-speed Autogram . —* 8/-
The PW Monophonic Electronic
Organ — 8/-
TELEVISION
The PT Band 111 Convertor e —* 1/6

SERVICE—

PRACTICAL WIRELESS, Blueprint Dept., George
Newnes, Ltd.,, Tower House, Southampton Street,
Strand, W.C.2,

SPECIAL NOTE

THE following blueprints include some pre-war

designs and are kept in circulation for those
constructors who wish to make use of old com-
ponents which they may have in their spares box. The
majority of the comtonents for these receivers are no
longer stocked by retailers.

Title Number Price
A.C. Fury Four ... PwW20* 2/6
Experimenter’s Short Wave PW30a* 2/6
Midget Short Wave Two ... PW38a* 26
Band-Spread Three (Battery) PW68* 26
Crystal Receiver PW71* 2
Signet Two (Battery) PW76* 26
Simple S.W. One-valver PWg8* 2/6
Pyramid One-valver PW93* 2/6
BBC Special One-valver AW3RT* 2/6
Short-Wave Two AWJ29* 2/6
Short-Wave World Beater AWL36* 36
Standard Four Valve S W, WM383* 3/6
Enthusiast’s Power Amplitier WN387* 3/6
Standard Four Valve WM39[* 3/6
Listener’s S-Watt Amplifier WM392* 36

TELEVISION

Argus Television Receiver . —% 3/
Simplex Television Receiver . —* 3/6

N RN e G S S — —— — ———

| QUERY COUPON l
| This coupon is available until 3rd December, 1959 |
| and must accompany all queries in accordance |
| with the notice on our ‘* Open to Discussion |
| page. |
! z

PRACTICAL WIRELESS, DECEMBER, 1959

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street. Strand, Loondon. W.C.2, and

printed in England by W. S

PEAIGHT & SONS. Exmoor Street, London. W.10. Sole Agents for Australia and New Zealand : GORDON &

GOTCH (A/sta), LTD. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. Subscription rate including postage for one year:
Inland £1.3.0. Abroad £1.1.6 (Canada 19s.). Reristered at the General Post Otfice for the Canadian Magazine Post.
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NO EXTRAS NEEDED: FREE LISTS ON ANY MODEL:
COMPLETE AFTER SALES SERVICE

a0 A A A e oV oV oV ol oV N eV A " oV 4" aV AAANAAAAANAAAAAAAAANASNN

PRICE REDUCTION! NOW IN ITS 3rd YEAR! FIRST AND BEST!
“THE TRANSISTOR—-8"”

+ Tunable over medium and long wavebands.
+ 25) mW output push-pull

% 8 Ediswan Transistors ; Transistor holders.
Y Internal Ferr te aerial.

+ Highly sensitive and selective.

Y Good quality 7 x 4in. speaker. £I0 . I9 0 6'
% Components identified and carded. P. & P.2/6.

Y Pre-drilled cabinet and chassis. All parts sold separ-
% Easy-to-follow layout diagrams. ately. FREE BOOKLET.
% Use it as a car radio

DO-IT-YOURSELF !

All Components Guaranteed.

Push-Pull Portable Superhet

Complete set of parts
including cabinet and
all components,

Car radio componants, 8- : 325 mW version with matched

XClOl's, £011.00.6. P. & P. 2/6. AV.C. 4/3. Size 9 x 7 x 3tin. Weight 4 1b .

MAJOR—Z Y 4-stage reflex !

(Two-transistor  Pocket Y Medium wave : tun-
Radio) able !

Y% 5-stage Reflex

MAJOR—3
Circuit.

RED-SPOT
. A;;%:t - 0\ * No Aerial or

O * Very s?nsitwe! TRANSISTORS X Min. Volume

\ \ % No aerial or earth ! } -Control.

by % Complete layout ! "é % .3 Ediswan

® . o ¢ monihs on g0 ENCH L. © * Vedramave

I one battery Tuning.
Y 4! x 3 x llin WHITE SPOT Y ?ilz'e 4} x 3 x

- in.
compere X Weighe only 4 oz (AS DESCRIBED IN “R.C." 4 Personal
69 PP, /6. % Personal ‘phone. SEPT. '59) ‘phone.

8/6

NEW BOOKLET FREE: All components sold compiete 87 /6 pp. 16 FRee BOOKLET

separately.

GOOD RECEPTION ANYWHERE!
PP LLLPL PP

SUPER 6
SIX TRANSISTOR MEDIUM
AND LONG WAVES

LIMITED QUANTITY ONLY

FREE LIST ON
REQUEST

+% Plessey Printed Circuit

% Mullard Transistors

% 3-inch Speaker

% Full Medium & Long Waves
% Size7 x4l x2in.

Recommended by us as being the
easiest to build 6-Transistor printed
circuit  superhet
offered.

FREE LIST ON REQUEST

receiver ever

FANTASTIC OUTPUT, TERRIFIC RECEP-

TION. GUARANTEED ANYWHERE

Complete set of
parts including
attractive Cabi-
net and all
Components.
ONLY

£9.10.0 7%

All parts sold
separately.

NAASAAANAAANNAANAANAAANNAAAANAAAANS

NEW *ADDON "’ STAGE

% 2 Ediswan Transistors
% Push-Pull up to 250 mwW
% 3 inch ELAC Speaker
% Cabinet 5} x 34 x llin,

A unit for use with major 2
and 3 or any earpiece pocket-
portable to give full speaker
output ; complete set of parts
with cabinet,

59/6 PP 16

FREE LIST AND DIAGRAM

APAAAAAANAAANANAS AN ANNANNANNNAN NN NANANNNANNNNASN S AN NS NN AN AAAANAAASANAAAANANAANG

AUDIO GENERATOR

+ XB104 Transistor
* Size 2} x 1! x lin
" % !deal modulator

25/~ pr.us-

Complete with all  parts,

Tester. Free

I Cireuit.

L ma————c—

THE MINOR

* 3 x2x jin.
* Medium wave

% 3-stage reflex

% Internal aerial

All ¢omponents with case and 4 Smallest yet

‘phone 49 6 pp. | 6.

All parts sold separately. Diagram and List Free.

SIGNAL TRACER
R.F., I.LF. and Audio
% 2-XBI04 Transistors
* Headphone output
+% Easy to Build .

% Simple to use

All parts. 37/6, P.P. 1/6.
Free Diagram.

HENRY'’S (RADIO) LTD.

Opposite Edgware Road Tube Station. PADdington [008/9

(Dept. P.W.D.)

5, HARROW ROAD, EDGWARE ROAD,
PADDINGTON, LONDON W2,

OPEN MONDAY to SAT. 9-6. THURS. | o'clock.

wWww.americanradiohistorv.com
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