CAL®
(RELESS

W
3
\

Gl

W

C
/

JD)‘D
OCTOBER

1955
EDITOR:F.d.CAMM



www.americanradiohistory.com

i PRACTICAL WIRELESS Octobar, 1955

‘WEYRAD

COMPONENTS FOR RADIO, TELEVISION AND F.M.
RECEIVERS, AM/FM COIL PACK—TYPE B.60

A comnlete unit coverine Long-wave, Medium-wave and the FM Band. Consistent performance at V.H.F. 1s
assured as all wiring to the valve holders and their associated components is completed and the pack is rcady for
installation in'o the receiver chassis. The B.60 has been designed for use with the 6BE6 frequency changer which
provides excellent performance on all Bands. The 4-position wave-change switch has an extra wafer for the auto-
matic selection of the appropriate detector stage output.

A special 2-gang. 2-section Tuning Condenser is employed and is supplied as an additional item.

TUNING SCALE—TYPE TS.60

Printed upon glass 1n 3 colours. Suitable for standard drive units with horizontal pointer travel of seven inches.

AM/FM LF. TRANSFORMERS AND RATIO DETECTOR—P21/1 AND P21/2

Designed for AM operation at 470 kc/s and FM operation at 10.7 Mc/s. The coils are wound on moulded formers
and the cores are accessible from opposite sides of the screening can. It is recommended that two [.F. stages
should be employed (valves 6BA6) while the detector stage uses a triple-diode-triode such as the EABC80.

The ratio detector has been selected after careful tests showing very defin:ile advantages over other arrangements.
Tt is comparatively simple to construct and can be aligned without the aid of an FM signal generator.

10.7 Mc/s I.F. TRANSFORMERS AND RATIO DETECTOR—P20/1 AND P20/2

For FM Receivers—wound on moulded tormers. core adjustment at top and bottom of transformer. Ratio
detec’or simplifies receiver construction and alignment without sacrificing performance.

SEND STAMP FOR DETAILS AND PRICES.

WEYMOUTH RADIO MANUFACTURING CO., LTD.
CRESCENT STREET, WEYMOUTH, DORSET

3!46 K | Eamﬂ“ Salioserd| Always specify
AT/ AST ERSIN MULTICORE to be precise

Wherever precision soldering is essential, manufac-
turers, engineers and handymen rely on MULTICORE.
There's a MULTICORE SOLDER just made for the job
you have in hand. Here are some of them.

clRCU!T_I,

L.T. TEST SIZE 1 CARTON - ° TAPE SOLDER
e ATt f iy MELTS WITH
T specifications for o A MATCH!
H.T ]' E ST | radio enthusiasts. b Real tinflead sol- wecnesns

T, ac
ooy der containing
cores of Ersin

| b/

Flux. Needsno
HANDY v AN'S soldering iron

S v CARTON areu:'u;iux.
LFCO ; € |
P RAL L. IN . O N € N&I ,{’__?;' /T()in[x.mér:jJ RERNE D
Diomerer :

Bib RECORDING
TAPE SPLICER

i d brass

e nickel-plate ;
Splizehrzsenable rz(;g‘réiln;\got&pi
w0 b. jointed easily and df(‘:\ccomprehenmve

— LL E ‘
fORA LE(.I‘RICALTEsTs

With internal battery and mulu-scate the PIFCO All-m-‘
One Radiometer tests evervthing electrical, Radio and P.A.
Equipments, Household appliances of all kinds, Car Lighting

Systems, Bell and Teieprinier Circuits Mav be used cn : rin the recording ch (subject)-
AC or DC mains o preaks Or'cll_lu‘;uw?l‘;‘c‘;very splicer. 18/6 ea!

¥ e it4

Jeaflet is supP
Obiarnable jrom your tocal deater 29,6(’.‘ | MANUFACTUK. RS AR: INVITED TO
It any difficulty, write direct 1o ;— COMPLETE WRITE FUR DETAILS OF BULK PACKS AT BULK PRICES

PIFCO LTD., WATLING ST., MANCHESTER 4| MULTICORE SOLDERS LTD.

and at 36-37 UPPER THAMES ST., LONDON, E.C.OI M .LTICORE WORKS. HEMEL HEMPSTEAD, HERTS (BOXMOOR 3636)
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ttHOME CONS{;I'II}UCTORS 13
ose car 7 »
7 ;r ;ﬂ? ecoéz/et /i m41£40

m
‘f’;iw !11IT ONLY NEEDS CONNECTING UP!!!

This 2-speed Twin Track Recorder although subplied at a Genuinely Low Price, provides
absolute Fidelity Recordings, and In addition to heing completely dependable has a per-
formance at least equal to Recorders marketed at a far higher price. The actual assembly
of the Recorder is simple, and only involves a few connections. The Truvox Tape Detk
and the Quality Amplifier are supplied tested and ready for use, and all that is required to
complete the Recorder is to connect the two together (a connection chart is supplied for
this purpose) and secure them by the.screws proyided into the Attache Case. The items
illustrated and described helow form the complete equipment.

\ SEND S.A.E. FOR DESCRIPTIVE LEAFLET { -, MODEL TRF QUALITY AMPLIFIER
N A.E. N 3 a
{ INCLUDING PRICE DETAILS & H.P. TERMS \ oo ol 30et; a5, Been
2 ~s+- meet the requirements of
TRUVOX TAPE DECK glnthlugxatst,scfgr ﬁfgeEhégr rf%r{~oductlon. and.in par-
cular to . operate the above
MODEL Mk. ‘N/TRTu | RUY0X° SHoR 1t is suppiind
This is Truvox's new | complete with a matched
“small ’ deslgn being | Elliptical 3 ohm P.M. Speaker,
only 14in. x 13in. The | it incorporates an efficient Tone
whole instrument is built | Control arrangement and has a
to close engineering | Magic Eye Level Indicator
limits resulting in the | (Operative on Record). It can
5 _%' . % minimum of ** wow ™’ and | also be used as a general purpose
B e “flutter " values. It | Amplifier for high quality repro-
. will play the NEW | duction of gramophone records
PRE-RECORDEDt TAPES and takes all standard ! direct from a Gram Unit.

tanesIupIEOI 2000 MODEL MIC33/1

SCOTSBOY MAGNETIC RECORDING TAPE| ACOS CRYSTAL MI!CROPHONE

Supplied complete with a 1.200ft. reel of Scotsboy | A highly sensitive Mike which accurately
Tape. In addition, the Recorder will take all standard | matches the input arrangement of the
makes of-tapes. Amplifier.

»
PORTABLE ATTACHE CASE
This, as may he judeged from the illustration above. is a ncat, TD.

compact gxtxld atbracti‘vely ﬂnlisheddcase. lbemg ctzvgred wl{{l maé‘:on STREET. E c.a
rexine and having an ivory coloured speaker escutcheon. contains 5
concealed pockets to accommodate the Microphone, Mains Lead and 109 & 1 5' FLEET ’ °

a spare 1,200[t. reel of tape. Tel.: CENTRAL 5812-3-4.

It can be supplied complete
and ready for use for £43.
H.P. Terms available.

crrreress
N
Vrrsssrssd

ram nine-one-two
the mmest suceesstiul smplifier design

sra
nine-one-two PLUS

A P This book gives details of how to modernise this popular
Six position fully screened Selector Amplifier. Stage by stage wiring instructions are included for

Switch, with or without pre- the improved ‘912, and there are many additional valuable

- features. By purchasing this book, you can read how to bring
ampllﬁer, to cater for all types of up-to-date your existing Osram ‘912’ or obtain full details for

record, various types of pick-up, constructing this versatile end remarkable Amplifier for ‘High
~ - Quality Sound Reproduction, It costs 4s. 0d. from your dealer
radio and mu;‘o phone inp uts. or by post 3d. extra from Osram Valve & Electronics Dept.

THE GENERAL ELECTRIC CO. LTD.; MAGNET HOUSE, KEINGSWAY, LONDON. w.c.2.

www americanradiohistorv com


www.americanradiohistory.com

P

578 PRACTICAL WIRELESS Octobef, 1955

PREMIER RADIO COMPANY

B. H. MORRIS & CO.. (RADIO) LTD. I —
o v EAiavs  (Dept. P.W.) 207, EDGWARE ROAD, LONDON, W.2  syna il s
BUILD THESE NEW PREMIER DESIGNS
3-BAND SUPERHET RECEIVER TRF RECEIVER 4-WATT AMPLIFIER

wavee £7.19.6 Pure | vavme €65 15,0720 | wavss @ 40,0 Pusr

Latest type Superhet Circuit
using 4 valves and metal
recmﬁers for operation on

2001250 volts A.C. wmains.
Waveband coverage — short
16-50 metres, medium 180-550

BUILT FOR

= — The circuit is the latest type

u 3 TRF using 3 valves and Metal }é‘ll‘%e 6‘1;39 “3
Rectifiers for operation ou (;X‘ RAa.IC’:.
200/250 A.C. mains. Wave band MAINS 200,250

S, 0O :
‘r;letles 8Ga]ve ]%Ie up 6K8 5 on medium wave f‘“d 3-ohm or 15
freq. changer, 6K7, IF, L 800/2,000 metres on ‘ong ohm Speakers.
Detector AVC and first AF. wave. The di1al 13 Negauve feed«

6V6 output. The aLtraoLive cabinet to i th Valve line- ack. An
house_thesRecetver size 12in. long. tiin. illuminated and € up t.ype of pick- up

high, 33in. deep can be supplied in either | 1S 6K7 H.F. Fentode 6J7 Detector | may he used.
WALNUT or IVORY BAKELITE or WOOD. and 6Vé6—Output. Overall size 9 x 7 x 5in. Price of Amplifier

, i i d ready tor use,
INSTRUCTION BOOKS 1/- each. (post free) which includes Sssemdly and complete, tested an
wlrmz diagramms, also a detailed Stoek LisU of priced components. £5.5.0 plus 3/6 pkg. and carr.

_ GABINETS—PORTABLE aLL-DrY BATTERY PORTABLE RADIO RECEIVER

Model PC/1

Brown Rexine ¢overed, 15/11, 4 miniature Valves in a Superhet Circuit MAY BE
Overall dimensions 15in. x i3iin. x ‘:'" covering medium and long waves. Rexine BUILT FOR
Clearance under lid when closed 2iin., covered Cabinets 11}in. x 10in. x 5iin. in

Model 1°¢C2 two contrasting colours. Wine with Grey £7 8 0
Grey Lizard Rexine covered, 45/-, . Panel, or Blue with Grey Panel plea e

Overall dimeusions 15in. x 13in. x 8in. stage choice when ordering. F r Plus 2/6 PKk.
Clearance under lid when closed 3in. MAY RE UsED l<\I'R\\\ 1] th—home & Carr.
Model P¢/3 affice, var or holidays. INSTRUCTION

A bly and wiring

Rexine type covering in vamous colaurs, BOOK. 1/6 (Post Tree) which ine

dmm ams, also 1 detailed Stock List of priced componcents,

Overall dimensione 16in. x 141in. x 10ii

d: 1 vhen closed 61in.
ﬁﬁa;r:::%os: i b supplied with DEGGA MODEL 37A puar, SPEED RECORD PLAYER Includes turn

. rVi p ips. over crystal pick-up with sapphire stylus and a light-weight, olasmc. spring-balanced
f:ﬁtl?js,;'agzl ‘S&;‘&g az/v; duielaediCiics arm. Heavy gauge pressed steel case with brown enamel finish in good quality for
operation on A.C. mains 200/250 v. 50 c.p.s. Supplied complete, £6.19.6. Plus pkg. and

Nend or details of the Premier Wide angle E
T(Iefuvur design which may be buill for £30, carr. 5/-. +SEND 2id. STAMP FOR OUR 195§ CATALOGUE'

: THE PRACTICAL WwAY
, of learning
0 RADIOD - TELEVISION - ELEETR&HIBE

Power Supply unit
S

= EMTRSTIOr Y

COMPLETE

EXPERIMENTAL
COURSE in RADIO
ENGINEERING and SERVICING

An entirely new series of courses designed to
teach Radio. Television and Electronics more ~
quickly and thoroughly than any other method Complete 5 valve Superhet
Specially prepared sets of radio parts are supplied and with 3,‘“";‘ Pandjneceivensuitahis
these we teach you, in your own home, the working of funda- o S er M neception
mental electronic circuits and bring you easily to the point when you
can construct and service radio receivers, etc.

Whether you are a student for an examination; starting a new hobby
upon a career in industry; or running your own business — these Practical Courses
are ideal and may be yours at very moderate cost.

With these outfits, which you receive upon enrolment and which remain your property,
you are instructed how to build basic Electronic Circuits {Amplifiers, Oscillators, Power Units, etc.)
leading to designing, testing and servicing of complete Radio and Television Receivers

="} NEWTELEVISION COURSE including 2 com-
plete set of equipment dealing w:th the design,
construction and servicing of a high quality television
receiver.

|

}

1

1

: COURSES FRCM 15/- PER MONTH
| .
1

t

'

1

Instructionai
lesson manuals

To E.M.l. Institutes
Dept. 32X, Grove Park Road, London, W.4
Please send me your FREE book on Practicol Courses

Fom—— e ———

Name
Address EMI INSTITUTES
An educational organisation serving the E.M.1. Group of
e Companies which include
October 1C.68 His Master's Veice,” Marcomphone, Columbia, etc
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RTW62  2/9[UAT42 12| KSOT 8/ c.m., 7 1616 9"
K1%41 69 | UB4L 8/~ | 1A 7/6 | GAMS 8| GIie 87 K
L2y 69 |UBUsL  1-{1.b §/9 | 6AMS 78 | 6RGGT 10
”-.um 89 | UCH 2 : i b 8/8 | 6 8"
56 | UF41 ) il X 8-|6 B
M" PEN  B/- | ULdl f : 6/~ | GRTM 8-
Poesd 12/6 | UYa 3 . | GKEG 9~
iy 1276 | VP 3 8. | 6KSGT 10:6
12/6 | VR 8- { Gl 9. *
8/- | VRLIG < k 8/6 | 6110 76
8/6 | VRIH0. 20 G 88 | LG 10/~ 5/6
14/8 | VI3t (: 1478 | 6470 86
10/~ 8= 13,6 | GN7 [
18/~ | VI75 (KT44) 8l | soic: [
10°- 718 | 6Q7T 8/
5/6 | VTI01 (ITIl) 6/8 | 6R7G s *
5/6 = B/a | BRATUT 8-
7/6 | VTR0 (MULY) 13’8 | GucT 12/6
98| 14 8/6 18- %
10/8 | VU HIT 3/6 6RI76T 1/
8/6 | VI'IzyA  8i- 7 118
89 | wor 9/~ il7 i1-
39 ) WOLAL  10/8 GRNTO) j 9. *
36| W76 9/8 < 13/6 8/6
79| W7 8/6 7 10/~ 12
9/- | WEL 10/~ 13/- 9~
9/- | X78 14/- 11’ 79
8- [ 074 ' 11/6 8/9
14/8 | LA 8/ = 11/8 10/~
K174 106 | 1ASUT 8/8 | 6. 1 8/9 | S5740r 88 K
10/~ | KWt 10/~ | 1AT 11/6 | 6AKS 9/- | 6333 11/6 [ 50L6uT 8.6

* * * * * * * * * * * * * * * * * * * *

p | CHASSTS
AMERICAN INDICATOR UNIT TYPE BC929A 7| Atuminium Undrilled with Reinforced Corners, Asallable in the following

Brand new lncorporalinz Uin, tuhe SBPL, with mu-metal ghteld, .
2-64N7CT, 2-6HBGT, G 9 poteutiometers, 24 v, acrind 8 S o Tin e 8in o8 ea.
gwiteh motor, transformer. ail « host of small componeuts, The whole 10in. % 7in. % 2}, 7.3 ea. 16in.x %in. % 2}in. .
unit which measures ouly #’in. x a!in. v 137in.is brand new, encloged iu Al are four alded—ideal mr ruhu receivers — ampliflers

bluck crackle box, and cau Le supplicd at 85, -, plus /s p. & p.
EX GOVERNMENT AND

PENCIL RECTIFIERS
5/3: K3/40, 7/8; Ku'45, 8/2: SURPLUS CONTROLS
8/8; K3/6v, 9,8 ; K3'ing, 14.’8. TII‘IH popular nzng«-ul’s suitahle for all
Television constructors, etc.  Keep
B8.3.R. MONARCH AUTOMATIC RECORD CHANGER 0 ‘_.%ﬁ#"{m’z ;l'ﬁtAﬂiFXgll}I;lERS 483 vo“r costs du“-?; “hY" luilding the
3* or ** Simple. receivers,
b [l uib@Den o AvnTble 5002, 8000 1,500 Aogiie

. 48 ea. 12in, X &in.x%2}

12 -ca,
I rpacke. ete,

These nnits witl nutocl\ange on all three Fpeetls, 7in,, 10in. and 12in.

They play MEXED 7in., Win. anl 12 iu. records. v. Input 8 5 4
3 “itype, 2 KQ, 5 K@, 10Kg 20 K.
They Liave acparate sapphires for L.f% aud 73 r.p.m,, which are moved m - {:g::: {'3 TS KQ, 50 K@, 200 K. mu K, i
into position by a simple switeh. 0 v, Input 6.5 volt . §/-|meq. 0, ¢ meg. 0,1 meg. 0. 2 mex. €
Mintnium baseboard size reanited Hdin, x 121in., with height above o v. Input G §/-[30 KO deuble m»e al’ 12 Saon.

aselboaril lin. A bulk purchaee enables ne to #y v. Input 9/- LOUDSPEAKER UNITS

Giin., and height below

2 volt .75 ‘nnp

offer these BRAND NEW L AUT3 at this evceptiopal price. These v. Input
M. Rilver Mica, 1, 0\50 PF, | .| k. & A, 10in, vnit | 25/6 ea.
units are beautifully finished in cream enamel with cream bukelite aru. M. Silver Mica, ‘| Plesses  Gin. llghtwewm 0
unit . 1618 en.

COMPLETE WITH FULL 1¥3TLUCTIONS, £9.19.6. .G, Silver Miea, &
1.K. u Silver Mies, $00 PF, 104, 34d, ca. | Rola 6}in. standard ivpe ... 178 eu.
Hunts Silver Mics, 574 1F, 19,814, ea. | Lectrons 61in, with trate )

3. M, Silver Mica, &:i0 PF, 1%, 81d.ea. | _former 18/~ ea.
Qilver Mica, 25 PI, 209, 31d, ea. | Truvox 6 20/~ en.

ANOTHER ALP“A K'T FOR YOU TO BU'LD Silver Mica, 1,000 PT°, 10-“3&(1 ea. | Pleasey tghtwe 0
Tubular Condens .5 rafd., 6d. unit o0 .. 1778 en.

3 Valve (6K7, 6J7, 6VEGT) || Visioe cestan s taie, & wis dgim: / o Malne encrsived Si. i, 2;,
Spindle oeenein. .1/9ea. ’ e - ed.

P'us Metal Rechf‘er, 2 Am‘,’.f,"rrﬁmc Hlotted 1)01 1)9:. Mains energised Glm uunit,

waveband Receiver. [|-singl screned Cable SBdvf O00Q e T8
tola 5in. uni v 1778 0.
Complete in every de- AT e Feroms Goodmins Sin. anid 1, 1818 ea.
ta|l LS/IO/- Post 2/6 Variable Resistors. Muunted “‘ﬁ:‘l’{ I s 3776 ea.

circuit Diagram' De- in metal case with on'off ewitch.
. o 500, 8/6 eu, st 1f-.

tailed Drawings and full ey W o G20 B

List of Components, 1/-

LOUDSPEAKER CABINETS

each.
This attractive walunt  finished
cabinet is available for Glin, or Sin.
gpeaker unit<. Metal speaker fnet
MAINS TRANSFORMERS 3-WAY MOUNTING TYPE complete with back :unl’;ublicr fcncn
MT1 MT2 6lin, type :
Primary ;  200-220-240 v, Primary ;. 200.220-240 v, M-eusmg &lin. x Slin. x {}in. a
Becondaries : £ BEUINTAN Secowdaries :  830-0-350 v. 80 mA, base. l'ricc 168/6 each. B

0-6.3 v. 4 amp. 0-5 v. (i} aimnp. Both

Both tapped at 4 v. . 17 8 ea. lam.cd “at 4 17/8 eu. 3“1- type : .
“ - sures 10%in. x 10din. x Jin. at

WHEN ORDERING PLEASE QUOTE ““ DEPT. P.W. l-xse Price ‘2018 cach.

/

[ i — f—arr—— TERMS : Cash with order or

C.O.D. Postage and Packing
harges extra, as follows:

5/6 VINCES CHAMBERS | Opodrs vaiue Ty 2d 9a. 50/
VICTORIA SQUARE Bl - S A v

postage 2/3.

LEEDS | MAIL ORDER ONLY

www americanradiohistorv com
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187, LONDON ROAD, MITCHAM, SURREY.

HOME RADIO OF MITCHAM

. . .The full'range of

short wave components in stock,
Eddystone catalogue price /-,

MIT. 3282,

7+ BAND Ill TV CONVERTER

o, "bEMONSTRATION MODEL WORKING.

FREQUENCY MOD ULA-_'i"_"'“"':.- -

o Py
éomplete. kit of parts TION TUNERS 3 :
including valves, ready All parts in stock and demon- "

q w%'\ghq "‘l'EdLE';"RON stration models working. [ __’:..%
.coils, plinched chassis, ng A
"dévin to the last Aut dDeEalecol/é fult  constructional | \ g
and. .bolt. - Stitable &y Ukb \

«F.© or.- -superhet JASON (Radic Constructor), |«
ers, PRIQE details, 2/-. et S
SClinelilile OSMOR F.M. coils, etc., in =
post Ppaid. e

SPECIAL OFFER L.F. CHOKES

Complete kit with wiring diagram, % 1 A .&:I-:'Sﬂ é
etc. Sl u-ag .'f"g 1 ;
'a"“—"li'ué‘gﬁ:' ”

PRICE £2.

THE “PRE-SET 3"

% Fuily A.C. Mains—no
I0H, 50 mA. 330 ohr.ns, 2/6. live chassis.
6H. 80 mA. 150 ohms, 2/6. +* PsgrsREESO_(VR_‘?I) valves
in T.R.F. circuit.
12H. 60 mA. 300 ohms, 3/6 * Al o available
5 . d i
*© Al Plus 9d. Postage. SOy ) Sk
AL - * 3 Pre-set M.V, stations,
- Easily adjusted to your
| i, choice. .
POWER UNITF. ld:a(lz form:..::. I"h-—El/ ':»J * Can be assembied in a few hours.
tuners, etc or A.C. ins. 1
Pl 5 A i R Complete Kit £3-17.6. Full details of Circuit. Point-to-
Qutput 250 v. 50 mA. 6.3 v. 1.5 a. /{ e | Point Wiring Diagram and Parts Price List.  Price 6d.

A new reallyinexpensive Radio for
Bedroom, Kitchen,Workshop, etc,

Send 6d. for latest lists.

PRACTICAL
AERIAL MANUAL
For Bands i and Il

TV MEDIUM WAVE DIALS
High grade white ivoriné, 7in. x 3§in,

PRICE '4/6. Price 2/-.

1

THE “BUY” OF THE YEAR

Large Quantities of Our

IF Transformers.

Containing :(—TT1
EL32, EF50.

smoothing, etc.
relays, standard

ponents.

JUST LOOK WHAT THEY
CONTAIN

A fine 6 valve superhet containing '—
2 EF39, 2 EF35, 1 EK32, 1 EBC33 ang 2 160

AN EXCELLENT 3 VALVE
TRANSMITTER

(ideal for 2 meters),
GENERATOR UNIT with
Also the outfit contains

condensers,
transformers and a host of useful com-

Unused Component Bargains
still available at Prices be-

Ceramic Variable Chndensers split stator
15/15 Pf., 2/8 each. Ceramic Trimmers
22 Pf., 5/- pér doz. Variable Condensers
100 Pf. ceramic insulation, 2/- each.
Variahle Condensers in screening case
50 Pf.,, 1/- each. Permanoid Sleeving coils
of approx. 1 gross yds. 1 mm. and 1.5 mm.
8/86 per coil. Ferranti M'Amp. Meters
Boxed 0-5 M/A flush square 2in., 9/- each,
Wave Change Switches 2 wafer 6 pole

resistors,

Photo is with covers removed

U.S.A. ELECTRO-VOICE MOVING
COIL -MICROPHONES

The demand for these microphones has been

3-way standard } spindles, 1/3 each. Pots
100 K and 1 meg. } spindle and 3-gang each
70 K all at 1/- each. Humdinger Pots

exceptionally heavy.
left.
appointment.

We still have a few
Send your order now to avoid dis-
Price £2 ea., postage 1/6.

100 ohm. miniature wire wound and Colvern
do. 200 0hm 5 w., 2/- each. 100 K Miniature
Pots lin. long spindle, 1/- each. Erie

We are offering AS NEW, CO

plete on Chassis. Present range 4-6.5 mc/s and output 2 watts.

cover 1.5 mc/s-7 mc/s and power output up to 8 watts.

condenser to tank circuit will cover 1.5 mc/s. Circuit and conversion details included with
Each outfit is despatched in transit case at the amazing low price of £3, plus
carriage 10/-. If despatched without Transit Case, £2/10/-, Plus 8/6 carriage.

each unit.

MPLETE TR.1196 TRANCEIVERS, as illustrated, Outfit
comprises, 6 valve Superhet. 3 Valve Transmitter, Power Unit and Relay Unit. All co

i Can be easily converted to
It has a most versatile Receiver
which can be easily adapted to cover any band of frequencies from medium broadcast to
30 me/s. The Transmitter range can also be easily extended and by simply adding 200 pF

Resistors 47K, 2 w. boxed in 50's and 5's.
do. 33K. 2 w. 70K. 1 w. Price : 2 w., 3d.:
1 w., 2d. Wire Wound \'itt‘omlf 10w, wire
ends 50042, 8d. ea. Zenith 50 w.50002.2;- ea.

com-

Add sufficient for “postage to cover all ilems
above.

WOOLLEYS.RADIO & ELECTRICAL SUPPLIES LTD.

615 BORDESLEY GREEN, BIRMINGHAM, 9.

Phone: VIC 2078

— #
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B.S.R. MONARCH 3-SPD. AUTO-CHANGERS

New and
in Malker's Cartons.
Takes 10 records of.all sizes
(mixed) in one loading. HGP.37
crystal turnover pick-up. Hand-
some cream finish. List 13 Gn=.

'£1.19.6

Suitable Radiogram Cabinet=

avallable.
complete
£2

Radiogram  for

You can huild «

Latest 1955 model.
Unused

L \Ql\\ S PRICL,
*Carr. 3.6

SPECIAL OFFER

3-spd.
valve
£18.19.6 &

= THE TWO m»

Auto-changer and G
Radiogram Chassis,

581

!

Famous  Maker's
Brand New and
G valve, 3-wave
13-50 1.
medium, 1,000-2.000 m.

ECH42. EF4l. L63. EB4l.
g.t.

t.. EZ40, and finest qualitv
switeh,
tone control.
Overall size :
13% x 5, height 12iin. Aperture
required for dial and controls.
valves,

components,  Gram.
465 Kc/s L.F.,

3-colour dial.

X3¢n. Complete with
output truns., knobs, etc.
LASKY'S PRICE,

Carr. & pkg., 7.6 extra.

SAVE POUNDS ON THIS FINE
6-valve RADIOGRAM CHASSIS ;..
Complete with valves :

Surplus.
Complete.
Superhet.
short  200-550 m.
long.
Brand new Mullard vnl\es

£10.19.6

1n

PORTABLE CASES
As illustrated Sept. advt.
Solidly made of 1la‘mina;:ed

adiogram, with space
(14 x 5 x 5in.) for radio or ampli-
fier and speaker. Motor hourd
size 14 x 124in. Takes any
standard size gram unit.
Rexine type flnish in various
colours. Fitted handle. 2

kevs supplied.
LASKY'S PRICE, op /_

Post, 3/6.

TELETRON BAND 1li
CONVERTER COIL SET

For use with T-R.F. and super-
het Band Ireceivers. Uses two
Z79. Circuit, practical wir-
ing diagram, alignments, full
details, enclosed with each set,

Post. 1/6. 1 5 /_

SPECIAL PURCHASE OF
PICK-UPS. Standard play.
Offered at ALNEIJOST HALF

RI
Goldring Bantam
il gnetic 25/~

mag;
Acos Crystal, type GP10.
"Post Free. 2 5/'

CYLDON 5in, SPOOLS
for recording tave, cach 1/6

MAGNETIC RECORDING

;AtPlE. s 1,zl)oft.K ofxé Cyldon
etal Spool. ra
base. Post 1. 1 2/1 1

(GRANIC JACK PLUGS,
standard type, each 2/6

GERMANIUM CRYSTAL
DIODES, each 1/6
ACOS CRYSTAL
CARTRIDGES

Turn-over type GP%.
vlete with re stylus.

com-

Ditaolt LRERNS viBCH,
Post, 1'6. 21 /-

17/6

Type GP9 78 r.pm.

Post, 1.6.

LASKY’S RADIO
CONSTRUCTOR

" PARCELS
PARCER No,'1

Contains everything to build a 4-
valve, 3-wave superhet for 200 250
Uses 6K8, 6K7, 6Q7.

Attractive wood
cabinet, walnut veneer, or plastic

=
BUILT ~FOR

A.C. mains.,
6V6  valves.

cabinet,
£7.19.6. Can‘ and pks. 20.
PARCEL No. 2

Contains everything to build ca

T.R.F, 3-valve set for 200/250

mains, med. and long wave. Uaes
6K7G, bJ'l 6V6, and metal rectifiers.

Neat plastic cabinet,
tvory finish, or wood cabinet.

walnut

S
12x6% x53in. deep. CAN BL BUIL. l'
and pkg. 2/6.

TOR £5.10s, Carr.
PARCEL No. 3,

4-WATT A.Cc. AMPLIFIER.—
L7. 6V6 and 574.
valves,

. $ _trans.
i \\l\\ S PRI( E, £4 5 0 Post &
Instruction Book,

Uses 1 each 68
Ali components chassis
oul

pkg. 2 6 extra.
1'-, post frec.

12
CHANNEL
TV

TUNER

o i
%
Famous make. Covers Bands I
and I1I. Complete with Valves
EF80 and ECC81. Ceramic valve
holders, finest quality
ponents, precision
Switch and fine tuning.
output 20-25 and 40-50 Mc/s,
Freq. coverage 50-87 Mc's. and
175-215 Me.'s. Supplied with full
c'iegalll\s‘ asndl_ ﬁ:xll;c;nt diagram.
LANKY® %
Fost & pkg., 3/6. 89/6
Knobs 29 extra.

SPECIAL PURCHASE
RADIOGRAM
CABINETS

Solidly made of tin. laminated
wood, finished beautiful Walnut
veneer. Panel 3in. x 16in.)
for dial and controls. baffle for
in. speaker, gold finish metal
grllle. fully hinged lid. Overall
18in. deep. 18in. wide,
13111 high. Slightly soiled.
LASKY'S PRICE,
Carriage 7/6. 79/ 6

FULL RANGE OF
F.M.
COMPONENTS

Denco, Osmor. Allen. Jason,
Gorler, etc. Write for list.

EX-GOVT.

ACCUMULATORS
2 volt, 10 a.h. 8iz 13in
square x 5in. high. Mdde by
TASKES Fiiee
L. S
post_1/- 4/ 6

for 13- post free.
12 for 40,- post free.

HIRE PURCHASE

Terms avallable on certain
items. Write stating your
requirements.

370. MARROW

AL ORDERS

LASKY’S (HARROW ROAD)LTD.,

42, TOTTENTIAM COURT RO\D w.,
Between T.C.R. and Goodge St. Stns.

MUS 2605

ROAD, l'—\l)l)[\('-'l'()V W.9,
Opposite Faddington Hospital.

Open all day Saturday, early closmg lhursﬂ:\.\'

TDO HARRO

1979 & 7214

www americanradiohistorv com

ELECTROSTATIC
H.F. “TWEETERS"”

Freq. response 3-20 Ke's. Type
LSHT5. Size 3 x 3 X 3in. Handles
up to 7 watts, 12/8. Type [.S102
Size 5 x 3 x {in. Handles up to
20 watts, 21/- post free.

3-WATT MIDGET

AC/DC AMPLIFIER

PUSHPULL., VERY __ HIGH
GAINS 4 valves : 2 ULd4l In
push pull. 1 UCH42| and 1 UAF 42,
Input voltage 100/100 AC/DC.
Very easily converted to

volts. Supplied with clrculc

rectifiers.
RM3. Ideal for ships record
players, tape recorders. home
record players, baby alarms.
etc.. etc. Supplied complete
fu.lly assembled and wired,

with 4 valves.

LASKY'S PRICE

Carr. Free. 65/ =

ALUMINIUM
CHASSIS

18 8.W.G.. undrilled, 4 sides.
reinforced corners. Depth 24in.
6x4 4- 12::8 /- 1610 83
86 §/-

107 6/- 16 9
Post 1;- per chassis extra.

N R

SPECIAL OFFER!
MULTI-TEST METERS

1,000 ohms per volt. Basic move-
ment 400 mlcro-amp 3in. A.C.

D.C. 0-5.000 v., 0-1 amp. 11
switched ranges : 100,000 ohms
(using 3 v. battery suprlied),
Also decibel range. In polished
wood carrving case (6 x 63 x 4in.
closed), with leather handie
andUs%ace for test leads. Made

ASKY'S PRICE, !
Post & Insur. 3.6 95:"
TEST LEADS. 3/6 extra.

RO AD

Battery, 6d. extra.
PLEASE
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D.C. Voltage A.C. Voltage
0—75 millivolts 0—5  volts
05 .voles 0-25 ,,
0—25 ., 0—100 .
0—100 ,, 0-250 , -
0—250 . 0-500" .,
0—500 .

Resistance

D.C, Current 0—20,000 ohms

0—2.5 milliamps 0—-100,000 o

5 o 0—500,000 ,,
0—-25 . 0—-2 megohms
0100 o 0—S o
0—500 ., 010
GUARANTEE: The registered
Trade Mark “Avo' is in itself a

guarantee of high accuracy and superi-
ority of design and_craftsmanship.
Every new AvoMinor is guaranteed by
the Manufacturers 2gainst the remote
possibility of defective materials or
workmanship.

JAV/0]

fogiotersd Trom shorh

and fault location

The

4 4
eciston
ELECTRIEICAL

‘TESTING
INSTRUMEANTS

A dependably accurate instrument for testing
is indispensable to the
mateur who builds or services his own set,

UNIVERSAL AVOMINOR

(as illustrated) is a highly accurate moving-coil instrument,

conveniently compact,

for measuring A.C. and D.C, vol(age.

D.C. current, and also resistance ; 22 ranges of rcadings on a

3-inch scale.
Size :
Nett weight :

£10 :

18 ozs.

Price :

The

43ins. x 3ins. x 1}ins.

Total resistance 200,000 ohms.

Complete with leads. inter-
changeable prods and croco~
dile clips, and insiruction
book.

D.C. AVOMINOR

1s a 2}-inch moving coil meter providing 14 ranges of readings
of D.C. volitage, current and resistance up to_600 volts, 120

milliamps, and 3 megohms respectively.

100. 000 ohms.

Nett w eight : 12 ozs.

Sole Proprietors and Manufacturers ;:—

: 4}ins. x 35::1: x 1ins.

Total resistance

Complete as above
Price: £5 :5:0

AUTOMATIC COIL WINDER & ELECTRICAL .EQUIPMENT CO,, LTD.

Avocet House, 92/96, Vauxhail Bridge Rd., London S.W.I.

*Phone : VICtoria 3404-9

Interleaved and impregnated. Prim-
aries 200-230-250 v. 50 ¢/s Screened
TOP SHROUDED DROP TllllOU

2 250 v. 70°'mA, 6.3 v. 2.5a..

v.70 mA, 8.3 v. ,2&.5\

v. 80 mA,6.3v.2a,5V. 28 18/9
250-0-250 v. 100 mA, 6.3v.4a,5v. 3a .. 22/9
300-0-300 v. 100 mA, 6.3v.4a.5v.3a... 22/9
2350-0-350 v. 100 mA, 6.3v.4a,5v.3a .22/9
350-0-350 v. 100 mA, 6.3 v. 4 a, C.T.

0-4-5v.3a @ ... 23/9
350-0-350 v. 150 mA, 6.3v.42,5v.3a 20/9
350-0-350 v. 150 mA, 6.3 v.2a,6.3v.28,

5v.3a. .. . .. .. 318
FULLY SllROUDl“l) UPRIGHT
250-0-250 mA, 63v.2a,5v.2a,

Midget type 24-3-3n. ... ooo ... 17/8
350-0-350 v 70mA 63v.2a,5v.2a...19/9
250—0—250 mA 63 v.4 v. ¢4a

C.T. 0-4-5 v Ja. . 26/9
250-0-250 v. 100mA. 3v. 6&.5\'4 3a,

for R1355 conversion ... = ... 31/~
., 6.3 v.-4v. 42

300-0-300 v. 1 o
C.T. 0—4—5v .2
350-0-350 v 00mA63v435v3a..
350-0-350 v. 100 mA, 6.3 v.-4 V. 4 a.
C.T.0-4-5v.3a oa
350 v. 150 mA,
0-4-5v.3a g °
425-0-425 v. mA, 6.3 4
6.3v.4a, CT..5v.
Willia mson Amplifi
450-0-450 v. 250 mA, 6.3
5v.3a 5

E.ILT. TRA‘\SP()R\II' Rs
2,500 v. 5 mA, 2-0-2 v. 1.1 a, 2—0~2 V.
1.1 a for VCR.97 VCRS517, etc.

ELIMINATOR ’llh\!\sF()R\lhl(s
Primaries 200-250 V. Ocls 120v 40mA 719
130 v.50 mA, 6v.3a <14 9

.. 36/6

MIDGET MAINS Tll-\'\sl?()l('wrll.
Manufacturer's Surplus. Primary 220/240
v. Secs. 230-0-230 v. 60 mA. 6.3 v. 2 a.
Only 11/9.

FILAMENT TRANSFORMERS

12v.Ta, 7/11; 63V (; 63v.6a,
17/6 ; 12v.3aor24v.1,5a, 17/6.

CHARGER TRANSFORMERS

All with 200-230-250 v. 50 c/s Primaries :
0-9-15 v. 13 a, 11/9 : 0-9-15 v. 3 a, 16/9.;
0-9-15 v. 5 a, 19/9 : 0-9-15 v. 6 a. 22/9.

SMOOTHING CHOKES

250 mA 5 H 100 ohms . 118
150 mA 7-10 H 250 ohms .. 11/9
100 mA 10 H 175.0hms Potted .. 89
80 mA 10 H 350 ohms .. b8
60 mA 10 H 400 ohms .. 4/11
OUTPUT TRANSFORMVERS
Midget Battery Pentode 66 : 1 for

384, etc. 39
Small Pentode 5,0000 t0 30 .. 39
Standard Pentode. 5.0000 to 3Q 4/9
Standard Pentode. 7/8,0000 to 302 4/9
Standard Pentode, 10, 0000 to 30 4/9

Multi ratio 40 mA, 30 : 1. 45 :1,
:1,90 : 1. Class B Push-Pull ...
Push-Pull 10- ‘12 watts 6V6 to 3q or
150, Sectionally wound . 16/9
Push-Pull 10-12 watts to match 6V6
to 3-5-8or 1502 ... .
Push-Pull 20 watts.  sectionally
wound 6L6, KT66. etc.. to 3 or 159 47/9
Williamson type exact to spec. . 85/

SILVER MICA CONDE \Nl' R\ 5 10
15%253033.40.\)0100 200,
230, 300, 400, 500. 1000(001m1d)2000pfd
(.002 mfd.), 6d. each ; 3/9 doz. One type.

IH.T. ELIMINATOR AND TRICKLE

CHARGER KIT. Input 200-250 v. A.C.

Outbut 120 v. 40 mA. Fully smoothed and

rectified supply to charge 2 v. accumulator.

Price with louvred metal case and circhit,
29/6. Or ready for use. 8/8 extra.

THE CALLS, LEEDS, 2

32,

RADIO SUPPLY CO.

(Leeds) LTD.

(For Terms see full page advert.)

) EX-( OVT. TRA\GFS 230/250 v. 50 (‘I(‘h

R.S.C. MAINS TRANSFORMERS (mmnuu,m)

2,8/9; 48V. 1 v200mA

28, 22/9.

EX-GOVT. AUTO TRANSFORMERS
50 e¢/es. Double wound 10-0-200-220-240 v.
to 10-0-275-295-315 v. 1,000 watts. Suitable
for 110 v. to 230-250 v, or reverse if windings
series connected, 58/6. Single winding
15-10-5-0-195-215-235 v. 500 watts, 27/9.

EX-GOVT. SMOOTIIING CHOKES
0 ohms 14/9

100 mA, 10 H 150 chms Trop. ...
L.T. type 1 amp. 2 ohms

lu\-(-(;)\”l:qs\{ETAL BLOCK (I’API-,R)
4 mfd. 500 v., 2/9 ; 4 mfd. 1.500 v., 4/9 |

6-6 mfd. 400 v. Ill . 8-8 mfd, 500 V 6/9 .
4 mfd. 400 v., plusZ fd. 250 v. 1,
8 mfd. 500 v., 5/9 15 mfd 500 v. 6/9

EX-GOV l‘ E.H.T. S\IOOTIIFR§
.02 mfd. 8,000 v. cans 1 .25 m
4,000 v. Bloc s. .5 mid. 2500v

Blocks. 3/19 ; .5 d '8.500 v. cans, 3/3 ;
1.5 mfd. 4,000 v. Blocks 5/9.

EX-GOVT. VALVES (NEW)

Each Each
1T4 7/9 1 6V6GT 6/9 | 6ATS 8/9
1RS 719 | 6X5 7/9 | EL32 -3/9
185 79 7 /11 | EF38 4/9
5Y3G 9/6 | 12A6 7/9 | EBI1 8/9
524G 9/6 | 15D2 4/9 | EF91 719
6K7G  5/11 | 2524G 8/9 | X 11/9
8K 9/9 1 35Z4GT 10/8 | SP41 111
6SN7GT 8/9 | 616G 11/9 | SP61 2/9
RF26 UNITS BR NEW,
CARTONED. Only 39/6 Carr 2/6.

www americanradiohistorv com
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‘LECTROPACK®
ETCHED FOIL ELECTROLYTICS

The Constructor depends upon the reliability of the componenis
The fact that >0 many designers specify 1.C.C. Condensers

he uses.

is evidence of their supremacy.

T.C.C. ““ Lectropack ™
yet compact and cmplov

internal construction.
types available.

Dry Electrolytic Condensers are robust
ALL-ALUMINIUN
The range below is a usceful guide to the

NON-corrosive

) . Dimensions
Capacity D.C. Volts Ru-prpelet { el ) c.C. List

(wF. e M r M"A — e Type No. Price

Wkg. | Surge Max: | b |

60-100 | 275 | 325 | 450 | | 127 | CE37HE | 16/
60 - 250 . " 530 12 CE €0 HE 28/-
100-200 | .. w50 12 | CE6OHEA | 28/

100 350 | 400 450 13 | CEIOLE 13/6

200 " - 770 15 ' CE36LE 24/-
60 - 100 " . 500 1% CE36LEB | 23/-
60 - 250 " - 500 12 CE60 LEB | 34/-
100 - 100 " - 550 | 1z CE36LEA | 26/-
100 - 200 " “ 700 ! 12 CE60LEA | 33

60 450 550 ‘ 450 | 12 | CE38PE 4/~ List 140c contains the

60 - 100 N 500 13 | CEGOPE 29/- Ay p—

THE TEI.EGRAPH CONDENSER CO. LTD

RADIO DIVISION: NORTH ACTON

LONDON - W3

Telephone

: ACOrn 0061

IIIIIIIIHIIIIIIIIIIIHlllllIIIIIIIIlllIHIIIHIIHI:IHHIIIIIH E N RY

CATIHIODE RAY TUBES
(Brand New)
VCRW (slight cut-off )
guaranteed
fu]l TiV Plcture ...
VCRS517C. guaranteed
full T/V Picture ... 35 -
VCRIA. Euaranteed
T.V Pictur 35 -
3BP1, guaranteed futl
T'V Plcture 30!-
Carr. & packing
tubes, 2/-,

15 -
40 -

on all

B.S.R, 3-SPLELED
\l"l‘()—tll ANGERS
These are brand new in
original cartons. Play=
mixed records. Cream
finish. List price £15.10.0
z(})’ur Price £7/19 6, carr.

WAL KIE TALKIE
SETS TYPL 38
Complete with 5 valves 4

and ATP4. Throat
Micmphone, Junction Box
and Whip Aerial, all in
good condition. All sets
air tested and guaranteed.
59'¢, carr. 5/-. (Sultable
new batteries and leads,
£1'2 6 set.)

AN APA-1 CATIODL
RAY INDIC M AM-
PLIFIER UNIT,
plete., comprisiny T
C.R.T., T-6SN & gt~.
1-6G6. 1-2X2, 1-6X5. valves
Brand new, £4 196. plus
carriage 7/

Com
3B Pl

S

All Hems sold senarac s’

(RADIO LTD.)

F. 26" F.M.
(().\\lult’"‘l{ UNIT
88100 Me/s
We can now offer this.sell-
contained Unit comprising
6 valves : 2—6BAG, EBOL,
VR137, BIF54. BF54. Two
I.F. stages and separate
1ocal oscillator, also Muir-
head Graduated Vernier
Drive ensuring easy tuning.
Componéents l)ﬂerwl to
tnmplou- l‘ Unit
New RF “ 26" Unit with
3 valves, VRI137 F54.
EF54, Chassis smmped
out for casy CUn\'(il ;15(“\

Complete set of all com-
ponents for conversion
including 5 and

BYl. tuning condenser.
LF.Ts and Osc. colis,
resistors and fixed con-
densers. plugs wire and

. £4.12.6

Ty strips..

Instruction B_ook with
technical circuit and
complete lay-out dia-
grams 2.0

Special offer of all above
items and RF26, inrc ludmg
circuit, postage 3,- £6.5.0

Charge for alignment w hon
comnipleted 7.8

Assembled,
ready for use
All jtems sold separately.

VIBRATOR PACKS,

Input 12 v.. output 244
V.4 m e

Vibrator Transtformers
6v.250v, 80 m.
Vibrator
formers 12 v.
Vv.BOMA

v. 4 pin
Vibrators 6 V.
synchronous ... 128
Vibrators 12 v i
synchronous:
Vibrators 2 v.
synchronous

aligned and
. £8.10.0

PYE 45 M¢/s STRI

TYPE 3583 UNITS
Size 15in. x 8in.
Complete with 45 .
Pye Strip. 12 valves 10
EF50. EB34 and _EAGL0.
volume comrols and hosts
of Resistors and Con-
densers. Sound and vision
can be incorporated on this
chassis with mintmum
space. ew condition.
Modification data supplied.
Price 68/6. Carriage paid.

THHITHB U R e
CRYSTAL MICROPHOXE
| INSERTS

Ideal for tape recording and
amplifiers. No matching trans-
former required.

EF50 (VR81.A)
The selected EF50, Red
Svlvania, original hoxes,
10'- each, 90/~ for ten.

62A INDICATOR UNIT
Containing V CR97 with Mu-

2-EB34.
Switches, H.V. Cond.. Re-
sistors. Mulrhead S M.
Dial, Xtal, Double Deck
Chassis. ~ BRA EW,
ORIGINAL CASES, 676.
carr. 7'6.

VALVES — VALVES — VALVES

5 ULAVE,
VALVES IN
FOR 28-"1\(- E

ll\ R

50000
STOCK AT VIIRY R1
JILLUST Il.\ll l) (‘A’l_\l l)(-l

5, HARROW ROAD, PADDINGTON, LONDON, W2

A \ILR l( AN

NG LISH
D 3d.

www americanradiohistorv com

U.8.A. INDICATOR UNIT
Type BC929A

These Units are in abso-
lutely new condition. In
black crackie cabinet
14iin. x9in. x8in. Complete
with 3 BP1 C R Tube, Shield
and Holder, 2.6 N7GT ; 2
6H6GT : 16X5GT .1 2X2
1 6G6, V controls, con:
densers., etc, Ideal for
scope, 65 -, Carr. Pd.

TEL,: PADDINGTON 1008/9, 0401.
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SAVEELLEL's!

RADIO RECEIVER CHASSIS
. Built to the highest specifica-
tions. these chassis offer the
finest value to the enthusiast.
Supplled with set of selected
knobs. Socket panels for
aerial, earth, speaker, Pick-up
and Gram motor. 200/250 v. 50
cycles only.
Type A: §
valves 3-wave-
vands Super-
het with full
gegat.lve feed-

Type B @ 7
valves 3-wave-
bands Super-
het with speci-
ally designed

AV.C. 3333 Push-pull
in Ferrite oOutput stage.

Separate Bass
range tone and Treble
control control
£8.19.6. £15.4.6.

antenna. Full

Packing and
Carriage for
either chassis 12/6

VVIRELESS October, 1955

BUY DIRECT

FROM A FAMOUS MANUFACTUR

CABINETS
The - -magnificent Bureau tvpe |
Cabinet illustrated is in specially
selected walnut.veneered exterior

with light  Sycamore interior
with matching Rexine lining.
Two full-sized compartments.
Overalt measurements . 34in.
17in. . high.

Prlce £17.0.0.

Other high quality cabmet.s are
available at prices ranging from
10 gns.

Packing and Carr. 15/-.

UNBEATABLE VALUE ! TAPE RECORDER
In asuperbly fitted Moroccan gralned
carrying case, this instrument is the
very finest of its class, regardless of
price. Latest type TRUVOX twin-
speed Tape-deck. Input for Radio,
Gram and Microphone. Built-in,
selected elliptical speaker of the very
finest quality. Recording (with
Recording level indicator) or Play-
back. 200/250 v. 50 cycles, A.C. only,
Supplied complete with selected
Microphone and Recording Tape.

42 gns.

SPECIALLY RECOMMENDED
DISC PLAYER

Specially designed for the amateur
builder, these Disc Players consist
of the latest three-speed Automatic

cord Changers, complete with
crystal turn-over pick-up head for
long-playing and standard records,
mounted on Sycamore lined base.
Supplied complete with fitted
Mains lead and screened pick-up
lesbd, ready for cennecting up.

Packing and Carr. 7/5.

Write now for fully ibustrated eatnlogue of the complete
range of equipment wh contains full details of our
generous 1lire Purchase Terms applicable to all goods above
£15.

ALL FULLY GUARANTEED
GENEROUS HIRE PURCHASE TERMS

DOMESTIG DIRECT SALES LIMITED

36.SOUTHAMPTON ST. STRAND LONDON W.C2

Lrenell

—best value
in quality
Tape Decks

WITH ALL THE FEATURES — at d price anyone can afford l8 GNS

Heavy Duralumin Baseplate 15" x 113"
Three independent motors

Three speeds: 32, 74 and 15 i.ps.
Twin-track recording, 7” reels (1,200 ft.)
Foolproof ‘‘drop in’’ tape loading
Instant stop without tape spill

BRENELL RECORDING AMPLIFIER

High efficiency mechanical braking system
Twao-knob control with interlocked switching
Visual playing time indication

Fast forward or reverse in 45 seconds

Plays all makes of pre-recorded Tapes
Azimuth adjustment to Record/Playback Head

NOW AVAILABLE AT 1645 GNS

From your Wireless Dealer or in case of difficulty write to sole manufacturers:

BRENELL ENGINEERING CO. LTD., 2 NORTHINGTON ST. LONDON, W.C.l . Tel: HOLborn 7358

www americanradiohistorv com
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Corner Console. A massive
cabingt but being corner fitted
is ndt out of rlace even In a
modern small living-room
Overall dimensions of this
cabinet are 47in. wide x 3lin
(deep to corner) x 5Qin. high
Made to house ‘" 15 ' Televisor.
Radio Unit, Amplifier. Tape
Deck, ete. Originally X!8—our
price, £10, plus 0. - carriage

TUNING
CONDENSER

0005 mid. 2
Ce-

Price 4/-.
PPost 9d.

THIS MONTH'S SNIP
MAINS
TRANS-
FORMER

9/6

Post 2/- 1
Fully shrouded—standard 200

250 v. primary. Sec. 280-0-230 at |

80 mMA:, 6.3 v. at 3 amp., 5 V. at
2amp.

THREE-SPEED GRAM MOTOR
200-240 A.C. mains-operated. con-
plete with turntable plays 33,
45 and 78 r.p.m. recerds

Kit com-
prises hastery
control unit, starter lamp. lamp
holders, clips and wiring diagram.
Price, less tube. 22.6. plus 16
post. With tube. 30 -, plus 36
carriage and insurance.

5-VALVE SUPERHET

YOURS FOR ONLY 40/- DOWN
' Chassis _ size
approx. 9. x

§ 7: x8!. Pirst-
class  compo-
nents. A.C
mains opera-

tion. Three

wave (medium

an two

short: Cont-

plete wich five
valves. ready to work. New and
unused. " Cash price 18.6. 0
M. 1" terms (carr. and ins. 7 6

THE CLEVELAND F.M. TUNER

This tuner is based upon the very
successiul c¢ircuit published by
Data Publications—it is some-
times incorrectly known as
‘“Jason '’ circuit. We have made
up models at all branches and
will gladly demonstrate. 3
billey is extremely good and
making and aligning most simple.
With only a simple indoor aerlal
this tuner works very well at
Eastbourne (over 60 miles from
London) and we await reports
{from even greater distances.
Cost of all parts including valves.
. prepared metal chassis, wound
coils and stove enamelled scale. slow-motion drive. pointer.,

tuning knob. in fact everything needed is £6/12'6. Data is
included free with the parts or is available separately,
price 2'-. Extra parts {or fringe area model, 20/-.

COMMERCIAL T.V.KIT 42/6

One of the most successful circuits for Band TI[ con-
version was published in the * Wireless World.”” May.
1954. The results we have recelved in our Eastbourne
lavoratory have been mwre than satisfactory and we
conseguently offer a complete kit of parts including the
specified EF80 valves, wound coils. drilled chassis—in
fact. everyihing and a copy of the eircuit diagram.
Price only 42 6, post 2/6 extiu. Mains components it
required 25/- extra.

IMPORTANT NOTE
Customers, old and ‘new. please note our post order and
enquiry department is now being run from Eastbourne. and
we can promise a much better service than of late. Please
sond S.A.E. with enquiries.

CABINETS FOR AL

We undoubtedly hold the largest
stock of cabinets in the country.
All are made of the finest plywood.
veneered and polished and all
radio and motor bhoards are left
uncut to suil your own equip-
ment. The top one iz The Bureau,

walnut finished and highly pol-
ished, size approximately 30in.
bhigh, 32in. wide, and 16in. deep.
Price 16 guineas or 11.P. terms avail-
uble carr. 12/6. The centre one is
The Empress, our most popular

cabinet. size 32in. high, 36in. wide.
and 16tin. deep, walnut finished,
lined sycamore. Price 15 guineas,
or H.P.
MAKING A SOLDER GUN
- A T-second ‘solder gun of the tvpe
{ costing £3-£4 was described in the
4‘1 August issue of ** Practical Mechanics.””
4 s two essential parts are re-
/ T quired : (a) the transformer and (b) the push
fi switch. These we can supply at 13,6. plus 2, -
; post. The rest of the parts you will have in
T your own °* junk ' box. Copy of the article
concerned given free with the kit.
THE SENSITIVE TWO VALVER
The circuit and constructional detalls of a small but useful
portable hieh-gain all inains receiver appeared in the August
issue of Practical Wireless. We will supply all parts listed on
pages 481 and 482 at a special price of 57/6, plus 2 § post.
GRAMOPHONE AUTO-CHANGER
The latest model by very famous
manufacturers. 3-speed  with
‘Hi-G'' crystal turnover pick-up,
‘brand new and pesrfect, in original
cartons. Price £8/17'6, carriage,
ete., /6.

AN e

ELECTRONIC PRECISION EQUIPMENT, LTD.

Post ordars should bz addressed to Dept. 7, 123, Terminus Road Eastbourne.
Personal shoppers, hovever, can calt at

42-46. Windmill il

152-3, Fleet Street. 29, Strond Geeen Rouad, Kithw
Ruislin, Midds. E.C.4. Finsbury Park. N.4. Phone ¢ Malda
Phone : RUISLIP 5780 Phone : TFLEet 2833 Phone: ARChway 1049 Vale 4921, Hall
Half day, Wednesday Hall day. Saturday Halt day, Thursday.

parts, or available separately 1/6.

THE TWIN 20

This is a complete fluorescent

lighting fitting. It has bulilt-in
ballast and  starters — stove
enamelled white and ready to
work. It is an ideal unit for the
kitchen. over the work-bench,
and in stmilar location.
two 20-watt lamps.
plete less tubes. 29,
two tubes. 39'6.
surance 2'6. Extra 20-watt tubes,
7'6 each.

MAINS-MINI

Uses high-efficiency coils—covers
long and medium wavebands

n
brown bakelite cabinet—limtted
quantity only. All the parts,
including cabinet, valves, in fact,
everything, £3/18.6. plus 2'- post.
Constructional data {ree with the

MULLARD AMPLIFIER
510"

A Quality Amplifier designed by
Mullard. Power output exceeds
10 watts. Frequency response
almost flat from 10 to 20,000
C.P,S. For use with the Acos
“Hi G and or.herdgood pick-ups.
Made up and ready to work is
£12/10/- or 85 - deposit, plus 10/-
carr. and Insurance. Avallable
in kit form. Send for Mullard
Shopping List.
THIS MONTH
To encourage
customers to
use our post
service, we are
giving a set
of'2, 4 and &
B.A. i
spanners
with all post
orders of 10/-
and over this
month.

249. 1tizh Road,

day, Thursgday.
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about

«g* is the symtol for acceleration which, to the technical, is
defined as the differential of velocity with respect to time.
More simply this means the rate of change of speed.

When “g” is too great, damage wiil be don>. A locomotive
leaves the rails when it takes a curve too fast. At only 6 “g”
a pilot blacks out when he pulls out of a dive; at 20 “g”%,
which is very much more than any plane can possibly encounter,
the plane would disintegrate.

The stylus tip of a pick-up is subjected to the same acceleration but
to an infinitely greater extent. “The undulations of a record groove
cause the stylus to vibrate as much as 10,000 times per second or
more. It moves to one side of the groove, stops, moves to the other,
stops again and so on throughout the record. The accelerations
acting upon the stylus tip are measured in “g” and with
modern recordings may be well over 1000 “g”.

N Obviously a light freely suspended stylus will follow rapid changes
WON of direction in record grooves more easily than a heavy, stiffly
“ mounted one. On a heavily recorded record a ““stiff” pick-up
will tear through record .grooves or even-iurr-xp right out of them.

.Result: rapid record and stylus wear and poor reproduction.

Correct tracking of modern ‘electrical recordings with their great musical and dynamic range
calls for pick-ups specially designed to cope with very high “g”. They are available, after
much patient research and developement, under the name “Hi-g”. ACOS “Hi-g” pick-

ups perform perfectly at any multiple of “g” they are called upon to meet,
representing a truly revolutionary advance in f)i_ck-up design. If you
want your valuable records to reproduce as well as the makers intended—
and to go on doing so for a long time — use an “ACOS Hi-g** pick-up.

(Write for a free copy of the new Cosmocord booklet ““ The ABC of Hi-g™.)

... always well ahead

ACOS devices are protected by patents, patent applications
- and registered designs in Great Britain and abroad.

COSMOCGORD LIMITEI;I . ENFIELD M'DB'X» ».;Tel: ENField 4022
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COMMENTS OF THE MONTH

EDITOR : F.J. CAMM

23rd YEAR
OF ISSUE

BY THE EDITOR

‘The Practical Householder”

DETAILS OF OUR NEW

COMPANION MON THL Y

S announced last month the first issue of
our new companion journal, The Practical
Householder, will be published on Septem-

ber 8th, and an illustration of its three-colour
cover appears below. It will deal with every
practical household topic from decorating and
painting, wallpapering, making pelmets, and
garden furniture, overhauling the hot-water
systems and repairing the plumbing, making
furniture, laying brickwork, to overhauling the
lawn mower, the sewing machine, refrigerator
and washing machines, and it will even tell you
how to build your own house,

The first issue contains a valuable 24-page
Practical Householder's Booklet, packed with
information for everyday use. You may judge
the “ Do it Yourself > policy of the newcomer
from the contents of the first issue which include
Paperhanging Made Easy; A Simply-made
Table Lamp ; Interior Decorating ; Repairing
Simple Plumbing Faults ; Making an Electric
Gas-lighter ; Making Your Own Loose Covers ;
Enamellinga Bath ; Uses

who takes an-interest in the home. You will
only make certain of obtaining it month by month
by placing an order for its regular delivery with
your newsagent. Remember the date Seprember
8¢/ and order your copy now.

SPACE TRAVEL AND RADIO

A great deal of experimental work is now in
progress in connection with radio apparatus
for the artificial satellites which will be launched
as a prelude to trips to the moon.

This is bound to lead to great improvements
in radio apparatus, but we do not share the view
held in some quarters that trips to the moon are
imminent. No doubt the very first landing will
be by guided rockets piloted by robots. The
important point, however, is that such a trip.
whether man-powered or otherwise, will depend
on radio equipment for its success so that contact
can be maintained with the earth.

The apparatus required for such a venture
must be delicate, complicated and accurate. In
this connection we record with pleasure
that the Mullard Company has offered to
provide the University

for Repair Plates ; Lay- of Cambridge over a
:_T%zir%gma(ﬁgugli;nung]?r} Wil of he Mg 2?0-/:—7/04 W’“w e o o
gla 4 g o € sum o ) to
Glass; An  Electric ? continue and co-ordinate
th;ctiergeatqr ;A Houzc- ! | the work in radio astro-
o zoniser ; n ». . 3
Automatic Draught Ex- H HOUWSIEHQ“ D w ;1nomy “r:‘c:)\v uggsg:dkl:{:
cluder ; Making Rugs ; e i e Laboratory. The new
Building  Your Own observatory  will be
Bungalow ; Concrete known as the Mullard

Paths and Floors; An
Ash-pan Improvement :
Making Pelmets ; Legal
Notes—Landlord’s Fix-
tures ; Checking Over
Your Vacuum Cleaner ;
Passing It On ; Making
a Hall Lantern ; Paint-
ing, Staining and
Varnishing Floors, etc. ;
A Reliable Folding
Table ; Letters to the
Editor ; and The Home
Mechanic’s Shop
Window.
This
“ must

journal is a
for evervone

Radio Astronomy Ob-
servatory and it will
probably be located near
Cambridge. It will be
remembered that work
in  connection  with
radio astronomy com-

menced simultaneously

- in Cambridge and Man-

i Y chester soon after the
j‘l:em! war.  Cambridge has

. “!a“‘ém”p already  produced a
= housewotoews B special radio telescope

and other speciatl

apparatus is  .already

under construction.
—F.J.C.

" REFERENCE fg
: B(JOK(umr{
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Broadcast Receiving Licences
THE following statement shows

the approximate number of
broadcast receiving licences in
force at ‘the end of June, 1955.
The “grand total of sound and
television licences was 14,035,567.

N

Region Number

London Postal ... 1,450,057
Home Counties 1,398,479
Midland 1,126,525
North Eastern ... 1,493,319
North Western.. 1,146,432
South Western . 933,595
Wales and Border Counties ... 584,117
Total England and Wales 8,132,524
Scotland 1,007,213
Northern Ireland 219,408

Grand Total oo 9_,359,145
Retirement

M]SS MARY SOMERVILLE,
0.B.E., Controller of BBC
Talks

Division, is to retire on

~ - By “QUESTOR”

December 3l1st after thirty years
service with the BBC.

Miss Somerville, who was
appointed a Controller in 1950, is
the only woman to ho\d such a
post with the BBC, and has beén
associated with broadcasting” for
Schools since she joined the
Corporation in 1925.

‘¢ British Band Box *’

]’ACK PAYNE’'S Sunday after-
noon record series ‘* British

Band Box,” featuring dance music

recorded by leading British bands,

is to continue until mid-December.

.

Radar Scanner
THE ELondon Forecasting Section

of the Meteorological Office is
experimenting with

The Decca type 41 radar scanner onsthe roof of

the Meieorological Office in
** Radar Scanner.”)

ngsnay

the Decca Type
41 storm-warning
radar scanner.

It is expected
that the apparatus,
installed at a cost of
£5,000, will help to
increase accuracy in
weather - forecast-
ing. It records
echoes of heavy
rain or storms up
to a radius of ap-
proximately 150
miles.

Cable Capacity
Increase
A CABLESHIP
operation car-
ried out recently in
the Channel on one
of the two sub-
marine cables
directly linking
Porthcurno, near
Land’s End, with
Gibraltar, on the
eastern cable route
to Australia and the
Far East, is ex-
pected to increase
its  word-carrying
capacity by 50 per
cent.

(See

www americanradiohistorv.com

A submarine telegraph-repeater,
or valve amplifier in watertight
container, was inserted in the cable
by Cable and Wireless, Ltd. It
was the first telegraph repeater to
have been put in operation in any
of the company’s submarine cables.

Radio Amateurs’ Examination

CLASSES for the above examina-

tion and the Post Office
Morse Test are to be held
this winter at Wembley Evening
Institute, Copland School, High
Road, Wembley, beginning Mon-
day, September 19th.

Both Morse and radio theory
will be covered in the syllabus,
classes being held each Monday,
Morse from 7 to 8 p.m. and radio
theory from 8 till 10 p.m.  Enrol-
ment takes place each evening
from Monday, September 12th, to .
Thursday, September 15th.

S. African Trawler Installation
THE new steam trawler Groore
Schuur, built at Beverley by
Cook, Welton and Gemmell, Ltd.,
for Irvin and Johnson (South
Africa), Ltd., has been fitted with
the latest radio and echometer
equipment by technicians of the
Hull depot of The ' Marconi
International Marine Communica-
tion Co., Ltd.
Speech communication facilities
are provided by a * Gannet”
radiotelephony transmitter-receiver.

S.W. Transmitters
TANDARD TELEPHONES
AND CABLES, LIMITED,
have been awarded an important
contract for the supply of twenty-
three 30 kW short-wave trans-
mitters to the British Post Office.
They will be installed at three
of the British Post Office Radio
Transmitting Stations and are to”’
be employed for point-to-point
multi-channel telephone and tele-
graph services between the United
Kingdom and all parts of the
world.
Staff Change '
MR F.G.ROBB, having reached
retirement age, has relin-
quished his position as chief .of
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the test division of Marconi
Wireless Telegraph Co., Ltd., and
is succeeded by Mr. E. H. Evans.

Mr. Robb was with Marconi’'s
for thirty-six years and Mr. Evans
first joined the company in 1913,

Pioneer’s Memorial
THE Signal Corps Muscum of the
United States Army at Fort
Monmouth, New Jersev, has been
dedicated to the memory of radio
pionecr Major Edwin H. Arm-
strong. A plaque inscribed with
the words ** Armstrong Hall ” has
been unveiled.

Training For Iranians

HE Government of Iran is to

modernisc its radiocommunica-
tions system to Furope and overseas
countrics by setting up a high
quality independent sideband radio
telephone and telegraph service.

Marconi are to supply and
install the complicated receiving
equipment and also train Iranian
engineers in the use of it. Some
of this training will take place at
Chelmsford Works in Fssex and
at the Marconi College.

¢ Miss Stentorena >’
AT the Sports Club Garden Féte
of Whiteley Electrical Radio

Co., Ltd., Miss Valerie Dean was
proclaimed ‘* Miss Stentorena ”
for 1955 by Mrs. A. H. Whiteley.
Miss Dean, who is also Maid of
Honour to the Area Coal Queen,
is a press-drill operator with the
firm and was presented with a
prize of five guineas by Mr. A. H.
Whiteley.

The féte was. attended by more
than 500 guests.

V.H.F. in Austria
ONLY 15 per cent. of radio
listeners in Austria are able
(0 receive transmissions on V.H.F.
This low proportion is partly due
to the lack of adequate trans-
mitters. The Austrian Broadcasting
Corporation is. however, preparing
a second plan to develop the service
and 10 new V.HLF. transmitters are
to be constructed by the end of
1957.

Cable Across the Ocean
TELEPHONE cable which is
being laid across the Atlantic
Ocean will commence operation
next year.

Two submarine cables willstretch
2.250 miles between Newfoundland
and Scotland and amplifiers of
original design and structure will
be placed at intervals along the line.

Mys. A. H. Whiteley crowns Miss Valerie Dean at the Whireley Electrical

Radio Company’s garden féte.

Boom in Germany
A SUBSTANTIAL increase in
German radio exports is re-
ported. This is probably due to
the fact that import restrictions
arc unknown in many European
countries.
Over 100 V.H.F. transmitting
stations have been completed in
Western Germany.

Breakdown Service by Radio
THE Automobile  Association

has announced the .extension
ol its radio-controlled breakdown
service to Liverpool and the
surrounding area.

A special transmitter has been
crected on the roof of the Cunard
building. where the A.A. has its
Area Oftice, enabling constant
contact to be maintained with
radio-equipped breakdown vehicles
working by night within a radius
of about 15 miles from Liverpool.
Initially, the A.A. breakdown
vehicles will operate daily after
office hours and wuntit midnight.

Coverage of Party Conferences
THE BBC Television Service will
present three reports from the
Conservative Party Conlerence at
Bournemouth on the evenings of
October 6th, 7th and 8th. The team
will be headed by E. R. Thompson,
the Parliamentary Correspondent,
and will also supply material to
the Sound domestic and Overseas
Services for News and Radio
Newsreel.
The BBC has made a similar
offer to the Labour Party for its
Murgate Conference. The Labour

www americanradiohistorv com

(See ** Aiss Stentorena.”)

Party has. agreed to coverage o.
the second day’s open session on
October 11th on an experimental
basis.

L.C.C. Ambulances

THE London County Council is
to experiment with a radio-

telephone service for 13
ambulances. [
A central station will be the

nucleus controlling six ambulances
and a stafl car fitted with two-wa
radio. The cost will be just under
£3,000.

Ultrasonic Generator
A LOW-FREQUENCY ultra-
sonic generator, Type E7696,
has been developed by Mullard.
Ltd., and is a new general-purpose
equipment with an output power
of 2 kW in the frequency range
10 kc's to 30 kc/s. It has been
designed as a power source for
magnetostrictive transducers used
for ultrasonic cleaning, degreasing,
soldering. tinning and drilling.
Robust construction, automatic
protection circuits  and simple
controls make the gencrator suit-
able for evervday industrial usc.

Radar Traffic Contro!

PATENT has been filed in

America for « radar traffic
control, cspecially applicable 1o
underground and simifar congested
systems. Block systems ordinarih
keep trains well spaced regardless
of their speed. This radar system
takes into account the speed of a
train as well as its distance behind
another.
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LTHOUGH at the time of going to press
A nothing startling or revolutionary has been

ncipal Exhibits Revi

ewed

side emphasis will be on the forthcoming FM.
transmissions on V.H.F., and high-fidelity reprocfuc-

announced it is quite clear that there will be tion. Associated with these features will be the
certain well-defined sections at this year's show. The special aerials which are necessary to pick ' up
emphasis will undoubt- =i - LS t:e F.M. signals, l?nd
edly be on the forth- : - the various speakers
coming ITA television | _ SPECIAL NOTE and speaker enclosures
(ransmissions and i This review has been compiled from ug/or{uarlo.n designed to go with

4 > | i supplied by exhibitors, as we go to Press with this herarmolifices
accordingly a vast issue before the show opens. The omission of The plren S e

array of special aerials
and converters will be
seen. and these will be
dealt with in our com-

information.

certain exhibits is, therefore, explained by the
fact that the manufaciurers concerned have not,
at the rime of going 1o Press, supplied us with the
Further reports appear next monrh.

quality is very marked this
year, and associated with
the improvements are
the various transistors

o b g a9 8 b opies ireen

panion paper Pracrical
On the radio

Television.

A comprehensive valve-tester from the AVO range.

aame e e en w.ses .

and other * cold valves.”
These are now -available in a variety of types, and
although the cost is somewhere in the region of
30s. each there is a saving in cost of the power supply.
To offset this the sensitivity is lower so that a number
of the components have to be used, and, furthermore,

This Alba receiver includes an F.M. band.
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they are very easily damaged in wiring them into a
receiver. There do not appear to be many receivers
on show in which these are included, although various
firms such as Mullard, G.E.C., Ferranti, etc., will be
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frequency response than gramophone records also
have a complete absence of background or surfuce
noise, and as a result again give the listener much
higher quality of reproduction than hitherto.

A tape transcriptor by the well-known Collaro factory.

exhibiting their complete

Loudspeakers

To do justice to these new ampiifiers
and improved quality, loudspeakers have
becn improved, and an increasing use
is now being made of high-note repro-
ducers. In addition to the W.B. tweeter.
others will be seen, and the G.E.C
metal-cone speaker again comes int¢
this class. At last year's show a number
of firms were demonstrating speakers
and speaker cabinets in which two
speakers were included, one intended for
the ordinary range of frequencies anu
the other for high notes. This year it
would appear that this has been taken a
stage further and three speakers are now
the recognised ' best.” The large 12in.
or 15in. model is used as a * woofer.”
or low-note reproducer, with a smali
electrostatic " tweeter ” for the lhigh
notes (above 3,000 c.p.s.). A third 8in.
mode! (a ** squawker ) is then included
for the middle range of

ranges.

High Fidelity

Dealing with the quality
of reproduction first, there
are some newcomers in
the “Hi-Fi" market.
Whiteley Electrical, makers
of the well-known W.B.
Stentorian  loudspeakers,

frequencies, and thus, pro-
vided a suitable cabinet ts
employed, a much more
even response is obtained.
Certain  speaker manu-
facturers, such as Good-
mans, supply construc-
tional data for the cabinets.
whilst others, such as
Whiteley Electrical, supply

are now supplying a com-
plete amplifier with tone-
control unit, illustrated
on page 595. This is a
12-watt unit and follows
the pattern  of many similar
types of ecquipment, the tone
control (with self-contained valve
or valves) being totally enclosed
and intended for mounting on
a motor board or cabinet front.
with the amplificr itself placed
away in the lower part of the
cabinet.

This W.B. unit costs £25.
Another new item will be the
G.E.C. 912-Plus, a modified ver-
sion of the I12-watt amplifier
which they produced some time
ago. The new model has alterna-
tive inputs to accommodate radio
signals on F.M.. and improved
compensating circuits for various
pick-ups. Pick-ups will also be
shown in some new models,
designed again  to give much
better quality from the long-
playing dises which are now on
the market. In association with
these radio units and amplitiers
are the various tape recorders,
which whilst giving much better

Some high “ Q" and high “ K*

capacitors by Hunis.

complete cabinets for their
speakers. An important
poiat for the amateur 1o
bear in mind is that it is

ceranii

Typical printed circuit using the-  Delaron ™ copper-clad
material by De La Rue.
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not gznerally satisfactory
to buy one make of
speaker and make up a
cabinet design suggested
by another maker. The
fundainental resonance of
the speaker is wusually
taken note of in designing

the cabinet, and if these «

are indiscriminately mixed
reproduction will probably
be worsened instead of
improved. The usual de-
monstration rooms, with
suitable, inputs from L.P.
records, etc., enabled cer-
fain makers to illustrate
the importance of these
points. Apart from the
electrostatic speakers and
the fabric cone of the W-.B.

speakers. there does not,

appear to be any _drastic
change in the- design of
the loudspeaker, other than
the use of a smaller
magnet, which, with the
improved materials now

available, gives even greater field strength than older

materials.

« Unfortunately, it does not appear that set makers
have gone to any trouble to improve reproduction
in the ordinary type of receiver, although in one or two
cases emphasis 1s laid on the fact that the set is
designed to take full advantage -of the proposed new

The ** Vicki” portable by Invicta Radio, Ltd.

for the V.H.F. band. We
have not yet had an oppor-
tunity of hearing any of
these so cannot say whether
they do justice to the
higher quality of F.M.
Portables appear in many
new designs, and the
A.C./D.C. battery arrange-
ment appears to be stan-
dardised in these, with
the Ferrite rod aerials
giving better pick up of
local signals and avoiding
the necessity of turning
the set around on its base.
Coloured  plastics  are
apparently being used
more in the cabinet
design of this tvpe of
receiver, and some very
smart designs hadve been
produced. :

A very important new
feature in many receivers
is the use of printed circuit
wiring. ~ Two ‘examples
accompany this article,

i g el

ikl

by HM.V.

F.M. transmissions. As
these are, at the moment,
available only to listeners
in a limited area, this may
account for the fact of fewer
receivers with F.M. being
available than will be the
case when more stations are
opened on V.H.F.

it is noticeable that
several firms are producing
table receivers in which
the F.M. band is included,
and most of these appear
to employ a specially made
gang condenser, having
normal sections for the
medium and long waves
and a special small unit

This K.B. receiver also inclndes the V.H.F. band
for F.M. in addition e long and rediem waves.

—

This is the clock-controlled radio, Model 11%7

\
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An unusuat design for a radiogram. This is HM.V.
Model 1,507.

one on page 591 and
another on page 594. The
latter is a complete
4-valve battery portable,
in which a T.C.C. printed
circuit plate is used. The
latter company is speciali-
sing in this class of work
and some very novel sam-
ples are to be shown.
Whilst  this  technique
leads to compactness, it
also prevents many ser-
vicing  troubles ~ which
arise as a result of poor
connections, although the
serviceman will find that
repairing such receivers
will call for special care,

\
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nol only in the use of the soldering iron, but also
in the selection of solder and fluxes. In the latter

connection the makers of the well-known Multicore

solder will be demonstrating some of their special

products for the use of amateurs as well as the Trade.
In the

* miniaturising ” of receivers some inter-

Another F.M. receiver, This is in the Bush range.

esting developments  will
be shown. On page 592,
for instance, is an H.M.V.
table  radiogram. the
gramophone section being
at the rear of the radio
set, and in the closed
position the general dimen-
sions being no greater
than the average table
radio receiver. Regentone,
too, have managed to
crowd a gramophone,
radio receiver and record
storage cabinet all in the
space normally occupied
by the normal receiver,
whilst in the field for spacc
saving McMichael have
produced a  two-band
receiver in the form of a
table (page 595) designed
to accommodalte on top a
normal table model tele-

PRACTICAL WIRELESS

The latest model of the G.E.C. 912 amplifier
to be known as the 912-Plus.

- <y

vision receiver. A shell underneath to take
suitable books makes this a very useful piece of
furniture.

A notable tendency is the more tasteful control
knobs which are now being used. These are generally
targer, and it would appear that the majority are in
white. The contemporary design is carried farther in
certain targer models by the use of some kind of
material right across the cabinet front.  Thus the
claborale use of figured woods appears to be on the

33-78  head.

way out, and apart from
the general reduction in
size the use of plainer feet
or legs, with the use of
fabric - covered front
makes the modern re-
ceiver much less con-
spicuous and more
suitable for modern house
furnishings. Unfortu-
nately this type of design
is marred in many cascs
by the retention of the
large tuning scale, and we
would like to see a return
to the mechanical selection
ol stations—either by a
rotary switch or modern
push-button units. When
the ITA programmes
are available, and F.M. s
general, one will have a
choice of scven or eight

A Cosmocord  turn-over

A group of silicon junction diodes by Ferranti.

Adipole for F.M. transmissions. A Belling-Lee product.
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programmes at any time,
and it would appear that
the normal domestic need
for " station searching”
will vanish, leaving that
for the enthusiast who
would use a receiver speci-
ally designed for the
purpose.

Aerials

With the introduction
ol the F.M. transmissions
a new aerial is required in
the majority of situations.
This signal is horizontally
polarised, and «calls for
a horizontal aerial, in its
simplest form, a dipole.
Typical of these is the
Belling-Lee  shown on
page 593, and for those
in a fringe area a more
elaborate assembly  will
be needed such as the
Wolsey shown on the right.

A new rape
recorder, Model SP|2,
by Simon.

October, 1955
The difficulty of housing
this multiplicity of acrials
has been tackled by the

aerial manufacturers and
some novel combined
arrays are to be shown

by Belling-Lee. Acrialite,
Wolsey and others. Steps
to make the aerial resonant
to either Band | or Band
111 have already been taken,
and . the horizontal F.M.
aerial may be placed in the
centre of such an array.
Where, of course, the
BBC television transmis-
sion is also horizontally
polarised additional difhi-
culties will arise, but some
novel aerial arrays will
certainly be seen in some
districts.

Components
Finally we come to the
main interest of the home-

Radiogram
with record
starage space by Regentone.

Unfortunately,
the new ITA tele-
vision transmissions
also call for a differ-
ent aerial, and this
means that in some
districts a house will
be adorned with a
separate Yagi array
for cach of Band I,
Band 11l and F.M.
These cannot all be
sitedononechimney
stack, and whilst in
some districts one
or more may be
stowed away in a
loft without any
loss in other places
it will be essential
to retain them out
in the open and as
high as possible,

A complete 4-valve

battery portable built

round a T.C.C. prin-
ted circuit.

www americanradiohistorv com

A Wolsey Yagi array for F.M. reception in fringe
areas.

constructor, namely
components. Unfor-
tunately, as in recent
years, the com-
ponents stands
have dwindled to a

minimum.

There are

left only a
few firms who special-
ise in  components
only, although a
number of general
manufacturers
include separate parts

among their many
products. Bulgin, of
course, still remain

as the principal sup-
plier of small parts,
although they do not
now include certain
items which are used
by the constructor.
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Switches, plugs and jacks,
and control knobs do,
however, form the main
part of the Bulgin exhibit
and there is sufficient
variety to enable any con-
structor to make up just
the  combination he
desires. The all-important
fixed condensers are now
available in some most
interesting types, which
have enabled the overall
size to be reduced to
minute dimensions. Thesc
are available from T.C.C,,
Hunts and Erie, amongst
others, and 4 most impor-
tant feature of these small
components is the in-
clusion of negative tem-
perature coefficient con-
densers to prevent
variations due to heating
of chassis or air surround-
ing them. These firms
also supply electrolytics

Contact-cooled rectifiers from the
range.

of all types, and
it is noteworthy
that this year
the overall di-
mensions of
some of thesc
have been
reduced by the
use of different
materials for the
plates. Quite
small tubular
electrolytics
are now avail-
able, very -little

larger t(han
some of the
ordinary  small

capacity tubulars
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A F.M. reeeiver of
unusial - design by
MeMichael.

Westinghouse
valve

1ester

595
densers have also been
produced to accommo-

date the surge which takes
place on switching on
some types of equipment.
This is a very important
point and is often over-
looked by umateur set
builders. A power pack
utilising a 350-0-350 trans-
former with a valve recti-
fier can put out a voltage
of 500 or more when first
switched on and before the
valves in the equipment
have reached emitting tem-
perature, and these ‘* surge
proof ’ condensers will
assist in saving burnt-out

rectifiers and other
troubles.

Another interesting pro-
duct is the range of

rectifiers by Westinghouse
(shown here) which are
intended for bolting to a
chassis, so that the large

The Tavlor combined
and sweep oscillator.

i

metal surface
ol the latter
aids in keeping
the rectifiers
cool in use and
thus avoiding
the large fins to
which we have
become accus-
tomed. Coils for
the set maker
will be shown
by Wright &
Weaire, who also
supply various
other com-
ponents such as
I.F. trans-
formers, vibra-
tors and mains

of former ¥
times, and
special con-

The new W.B. high-fidelity amplifier, WBI2.

www americanradiohistorv com
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etc.
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INCE its introduction before the war this most
popular receiver has been manufactured in
various forms, though mainly differing only

from the circuit aspect. It is designed for use on either
battery (these being self contained) or A.C./D.C.

mains supplies ; it features a built-in frame aerial
and a short-wave band, making it an all-waie
portable.

Apart from several circuit modifications, the series
51 differs from its older style counterparis by using
the miniature type °" all-dry » valves ; formerly the
octal type ** all-dry ” valves were employed.

On the battery position it obtains its power from an
Ever Ready type BI07, 90 volts high-tension, and an
Ever Ready type all-dry 31, 7.5 volts low-tension.
On the mains position both L.T. and H.T. are
obtained from a half~-wave selenium type metal
rectifier.

The Circuit
The full circuit of the 51 series is shown in Fig. 1.

0

C

(o]

5.—DOUBLE DECCA SERIES 51
By Gordon J. King, AM.LP.RE.

The section comprising the frame aerial L1,1.3,1.4 and
associated capacitors, including trimmers T1 and T2
and the aerial and earth sockets, is built on the frame
aerial support, which can be readily detached from the
main chassis by unplugging. This section, showing
the positions of the coils and trimmers, is depicted
at Fig. 2. The connecting points A, B, C, D and E
on the circuit indicate where the frame aerial section
is connected to the aerial circuit through plugs and
sockets ; the plugs concerned are shown on Fig. 2.

The required aerial inductance is selected by switch
S1A. On long-wave both loading coils L3 and L4 are
included in the frame aerial circuit, whilst on medium-
wave coil L4 is shorted and coil L3 by itself serves to
load the frame aerial. On short-wave L1, L3 and L4
are shorted and the short-wave aerial coil L2 is
brought into circuit. On this band, therefore, it is
necessary to use an external aerial which is coupled
to L2 through the 40 pF capacitor. -

Switches SI1B and S1C serve to select the required
oscillator coils and need no further comment. jt will
be seen that the first and second grids of VI heptode
(DKY1) are connected to the oscillator coils through
500 pF capacitors to form a conventional parallel-fed
oscillator circuit.

£7 5K01
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toonta”

—Circuit diagram of the Double Decca 51 series.
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The acrial and oscillator circuits are variably tuned
by the two-gang capacitor C1 C2, which is mechani-
cally coupled to u slow-motion tuner,

The 380 kc's LF. signal developed in the anode ot
V1 is amplitied by V2 (DF91) and fed to the signal
diode of V3 (DAFYI), The demodulated signal is thus
fed in A.F. form from acvoss the volume control R1
1o the control grid ol V3. The amplified A.F. in the
anode is then passed on to the control grid of V4
(DL92). This valve being a power amplifier has the
loudspeaker circuit connected in its anode.

A portion of the rectified I.F. signal is taken through
R6 and used as an A.V.C. control bias lor valves V1
and V2.

The filaments of the valves are connected in series
to facilitate energising from a 50 mA D.C. linc (cach
valve filament, of course, being rated at 50 mA) or
a 7.5 volt battery. The various shunt resistors are
included across the filaments to maintain correct
voltage balance throughout the chain.

Switch S2 functions as battery-mains change-over
and on/off, On the battery position, as shown, the
L.T. and H.T. batterics arc connected to the appro-
priate circuits in a straightforward manner. 1in the
off position the H.T. and L.T. circuits are isolated.
When positioned on mains switch S2C makes u
conneclion from the mains to the H.T. rectifier, S28B
connects the heater circuit to the top of RS, and S2A
connects the H.T. line to the bottom of RS.

The value of RS is chosen to provide a correct
current in the valve filiments when the mains tapping
is adjusted to correspond to the applied mains voltage :
resistors R3 and R4 serve this purpose.  Under this
condition the correct H.T. line voltage will also exist
at the bottom of RS, Tappings I, 2 and 3 correspond
to input voltages ol 100-120, 200-220 and 230-250
respectively. 1t can thus be scen that R2 acts mainly
as at limiter resistor and provides the desired voltage
drop when the receiver is used on 100-120 volts.

H.T. smoothing is catered for by C3, C4, C6 and
R7. Additional filtering is also provided by R3 and
R4 when the mains tapping is set to the higher
voltage position. The screen resistor R8 and capucitor
C5 also aid in reducing the ham voltage in the oulput
slage.

Since the all-dry type valves arc directly heated, a
residual H.T. line hum fed to the tilaments would be
extremely undesirable and would tend to give risc 1o
i very disturbing hum from the loudspeaker. In order
to avoid such an effect, therefore, substantial smooth-
ing is applied to the L.T. circuit by the three 100 #F
capacitors C7, C8 and CY.

Servicing Notes

During the winter months particularly, one of the
chief symptoms occurring on nearly all mains-batiery
portables when used on it mains supply is & gradual
fade-out soon after the recetver 1s switched on.
Routine testing quickly reveals that the oscillator has
failed : this is proved, apart {rom employing more
* classic » testing rechnigues, by the receiver exhibit-
ing plenty of life (crackles) when the grids and anodes
of the early valves are touched with a test prod.

Afier a while it is decided to try the receciver on
batteries and all is well. The receiver is then probably
again switched to mains and it may be decided to try
substituting the DK9I. This is a good move and
likely to result in success. In a lot of cases, however,
the success is not permanent, and often provokes u
second cxamination at a later date.

PRACTICAL WIRELESS
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Finally the H.T. rectifier is replaced and all scems
well,

This symptom is unfortunately btovn of three
fuctors. In the first place, the mams voltage, parti-
cularly during the winter months, when the svstem
is heavily loaded, tends to fluctuate and reflects a
reduction of current in the filament circuit and a
consequent fall of voltage across the valve filaments.
Secondly, the H.T. rectifier does tend to deteriorate
progressively, but may not give rise to any unduc
eflfect provided the mains voltage is fairly stable.
And thirdly, as will all valves, the DK91 also loses
cfficiency, probably aggravated by a fluctuating
filament current, bul rarely reveals its defect as a
gradual loss of volume as is common with indirectly
heated valves : in the case of the DK9t a sudden
cut off generally indicates that its emission is insufli-
cient to sustain oscillations.

Clearly, then, it is feasible that correcting only one
of these factors may be suflicient to bring the set
o lile. It is a good idea to check the mains voltage
both on site and in the workshop, and also to make
sure that the mains voltage tapping corresponds to the
applied voltage. It often happens that the reccivey
cuts off (i.c., stops oscillating) only at certain times
(when the mains system is heavily loaded?). In
most cases this means that either the mains tapping is
incorrect or that the H.T. rectifier is in need of replace-
ment. Not very oflen is it necessary to replace both
the rectifier and the (requency changer (i.c., DK9I).

in a simifar respect it will be seen that the value
of RS is very important ; this rarely increases in
value, however ; nevertheless, if it does the current in
the filament circuit will probubly be insufficient to
sustain oscillation.

P

L/
Frame
Aerial

tig. 2.—The frame aerial section, showing coils and
trinumners.

Excessive distortion frequently crops up on this
model ; in the muin it is caused either by the 0,001 «F
A.F. coupling capacitor becoming leaky or by the
DAF91 anode load resistor (11 megohm) increasing
in value. Less frequently the screen resistor of the
same valve gocs high ir value and gives risc 10 «
similav effect.

Low overall scnsitivity is sometimes caused by one
(or more) of the fixed |.F. transformer tuning capaci-
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tors altering in value. The capacitor responsible is,
however, quickly brought to light during the process
of I.F. alignment, it being discovered that one or
more of the 1.F. tuning cores fail to peak within the
range of normal adjustment. -

Alignment Pro'éedurél :

Tune the core of the long-wave lodding coil L4-
(Fig. 2) for maxjmum output.

Retune the receiver and generator to 1 200 metres
and 250 kc/s respectively and adjust the long-wave-
oscillator trimmer TS5 (Fig. 3) for maximum output

i

Initially, C2 ‘on ‘the” tuning

22 0B

gang should be shorted and'the”

gang set td maximum capaci- ce

L  m— L.S.

=S
Bk

tance. The top core of the first

1.LF. transformer (I.F.T.1)
should be completely removed.
The second I.F. transformer

c/

LS,
Ls) =X 1
i 0=

cores should be adjusted for
maximum output (maximum
indication on the output meter
which may be connected. across |
the primary of the, speaker
transformer) in virtue of a 380
ke/s modulated, sngnal applled
from the generator to the signal® |
grid (pin 6) of V2. Jhe lowest

HT Pect/f/er e 1 - "
baros LS Transtormer

.f\ .
™

SIET2
4
M

-~
", W,

c3
c4

OF9! oL92

possible sngnalconsxstent with'an
output indication must be ubed.
Next, the tuning core should

be replaced in LE.T.l and the
generator signal applied to the
signal .grid (pin 6) of VI. The
1.F. alignntent is concluded by
adjusting the cores in L.F.T.l1 .
(T7 and T6) for maximum
output, progressively reducing
the signal input as the circuits
approach alignment.

r~

™~
@

R.F. Alignment

c8 cz

Before adjusting thé R.F.
and oscillator trimmers it is
essential to make certain that
the tuning pointer is accurately

>

—_—r

S2

cs, 6

positioned and coincides with
the scale cursor line.

Inject a 15 Mc/s signal into
the aerial and earth sockets and
tune the receiver over the
short-wave band until it is indi-
cated on the output meter. Fig. 3 (above).—Top
Adjust the short-wave aerial erc. Fig.
trimmer T3 (Fig. 3) for maxi-
mum output while adjusting the receiver's tunmg
slightly either slde of the signal (this process is
generally known as " rocking the gang ).

Adjust the receiver to 500 metres (medium- wave),
tune the generator to 600 kc/s and very loosely
couple its output to the frame aerial (do not make an
electrical connéction). Tune the core in the medium-
wave oscillator coil L7/8 (Fig. 4) for maximum
output.

Retune the receiver and generator to 200 metres
and 1,500 kc/s respectively and tune the medium-
wave oscnllator trimmer T4 (Fig. 3) for maximum
output.

Adjust the medium-wave aerial trimmer T1 (Fig. 2)
for maximum output. Finally, repeat the above pro-
cess until maximum sensitivity and minimum track-
ing error exist.

Adjust the receiver to 2,000 metres and the genera-
tor to 150 k¢/s.and tune the core of the long-wave
oscillator aml L% 1{ (Fig. +) for_ maximum_output.

i

Wavechange

Volume Battery—Mains

0n/0rf

view of the chassis, showing the positions of the valves,
4 (belou)——Una’erszde view of the chassis.

Tune the long-wave aerial trimmer T2 (Fig. 2) for
maximum output.

Fmally, repeat the process for optlmum sensitivity

and minimum tracking error.

Notes

In order to avoid alignment error as the result of
the action of the A.V.C. system the generator out-
put voltage should be kept to the minimum possible
to provide readable deflection on the output meter.

If low sensitivity at the low-frequency end of the
medium-wave band is experienced the core in L3
(Fig. 2) should be adjusted for maximum output at
500 metres (600 kc/s).

" PIFCO RADIOMETER
The price of the Pifco All-in-One Radiometer
has been increased to 32/6d _complete.
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COMPLETELY BUILT SIGNAL GENERATOR

Coverage 120 Ke/s-320 Ke's, 300 Ke's-900 Ke's, 900 Ke/s-2.75 Me's
2.75 Mc/s-8.5 Mc/s. 8 Mc/s-28 Mc's, 16 Mc s-56 Mc/s, 24 Mc/s-84 Mc
Metal case 10in. x 61in. x 44in. Size of scale,
and rectifier. A.C. mains 230-250 v. Internal modulatiem of 400
c.p.s. to a depth of 30 per cent.. modulated or unmodulated R.F.
output continuously variable 100 milli-volts., C.W. and mod.
switch, variable A.F. nutput and moving coil output meter.
Black crackle finished case and white panel Accuracy plus or
rlx)m&u%Z‘Z?. 2%/19/6 or 34 - deposit and 3 monthly payments 25 -.
b . 4/- extra.

Heater Transformer. Pri. 230-250 v. 6 v. 13 amp., 6/~ 2v. 24
amp., b/-.

6iin. x 3in, 2 vaives

Three-speed automatic changer, B.S.R., current model.
Will take 7in., 10in. or 12in. records mixed. Turn-over crystal
head, cream finish. VERY LIMITED QUANTITY A.C. malns
200/250. £7/19/6. P. & P. 46,

T.V. CONVERTER for the new commercial stations, complete
with 2 valves. Frequency can be set to any channel within the
186-196 Mc/s band. 1.F. will work into any existing TV. recelver
between 42-68 Mc/s. Input arranged for 80 ohm feeder. EF80 as
R.F. amplifier. ECC81 as local oscillator and mixer. The gain of
the first stage. R.F. amplifier 10DB. Required power supply of
200 D.C. at 25 mA., 6.3 v. A.C. at 0.6 amp. Input filter ensuring
freedom from unwanted signals. Simple adjustments only. no
instruments required for trimming, Will work into any T.R.I%.
or Superhet. Size 4] X 2! x2in, P. & P, 2/6. £2/19/6.

Double Wound Mains Transformer. 200,230 v. metal rectifier,
and smoothing condenser to sult above, 18/6.

¥xtension Speaker cabinet in polished walnut, complete with
8in. P.M. P. & P.3/-. 24-6.

8in. P.M. Speakers. removed from chassis, fully guaranteed.
All by famous manufacturers. P. & P.16. 12/6.

Volume Controls. Long spindle less switch, 50 K., 500 X., 1 meg..
2/@ each. P. & P. 3d. each.

tsed A.C. Mains 200‘%50 volts, 4-valve plus Metal Rectifier,
medium wave superhet in polished walput cabinet, size 14 x 8} x
73in., complete with valves 6K8, 6K7. 6Q7 and 6F6. 6 PM speaker.
Fully guaranteed. P.& P.7.6. £3 15 -.

Constructor's Parcel : Medinm & Long-Wave A.C. Mains
230/250 2-valve plus Metal Rectifier, 226, Comprising chassis
104 x 44 x liin., 2 waveband scale, tuning condenser, wavcchange
switch, volume-control, heater trans,, metal rectifier, 2 valves
and v/holders, smoothing and bias condensers, resistors and small
condensers, and medium- and long-warve coil, 1itz wound. Circuit
and point-to-point, 1,3, Post and Packing, 2/6 extra.

volume Controls. Long spindle and switch, 1. 3. 1, and 2 meg.,
4/- each. 10 K. and 50 K.. 3'6 each. ! & 1 mesg., long spindle,
double pole switch, miniature. 5'-.

Standard VWave-change Switehes, 4-pole 3-way, 1/9 ; 5-pole
3-way. 1/9. Miniature 3-pole 4-way, 4-pole 3-way, 26, 2-pole
11-way twin wafer. 5. 1-pole 12-way single wafer. 5/-.

40-Watt Fluorescent Kit, A.C. Mains 230-240. Comprising choke,
power-factor condenser. 2 tubc holders, starter and starter-
holder., P. & P. 3/-. 17 6. .

20 watt A.C. or D.C. 200 250 v. fluorescent kit. comprising trough
in white-stoved enanel, two tubeholders, starter, holder and
barreter. P. & P.. 16. 126.

1.2001t. High impadance recording 1ape on aluminium spool.
12/6 post pald.

Polishing attachment for electrie driils, Quarter-inch spindle.
chromium-plated, 5in. brush, 3 polishing cloths and one sheep-
skin mop, mounted on a 3in. rubber cup. P. & P., 1/6. 12/6. Spare
sheep-skin mops, 2'6 each.

Potato & Vegetable Peeler. by famous manufacturer. capacity
411bs., complete with water pump. All aluminium construc-
tion, white stove-enamel finish. riginally intended for adap-
tion on an electric food-mixer. can easily be converted for hand
operation. 39/8. P. & P., 3/-.

R. & T.V. COMPONENTS (ACTON) LID.

23, HIGH STREET, ACTON, LONDON, W.3

PERMEABILITY TUNED T.V. CONVERTER

for new commercial stations

Input 300 ohm balanced line or 80 ohm coax. Coverage 180-200 Mc's-
Viston IF. :—10.7 Mc/s. Valve line-up 6AK5 R.F. amblifier, 6AKH
mixer. 6C4 separate oscillator. Thisisa hlgh galn unit, ideal for
fringe areas. Can also be used as FM. T :IR. Frequency
coverage 80-100 Mc/s. I.F. 10.7 Mc's.” Slze 9ln. wide. 6}in. deep.
4in. high, 9in. scale, width including overlap 14in. Compiete
with 3 valves, P, & P. 3/-, 9/8.

10.7 Mc/s LF.'s to suit above, 4 6 each.

Complete A.C. Mains 3 Valve plus metal rectifier T.R.F. kit.
In the above cabinet. £3/15'0, plus3'6 P. & P.

PLASTIC CABINET as illustrated, 11} x 6} x 54in., in walnut or
cream. ALSO IN POLISHED WALNUT. complete, with T.R.F.
chassls, 2 waveband scale, station names, new waveband, back-
?’Iagze'l’ dr:%n, polinter, spring, drive spindle, 3 knobs and back, 22.6.

As ahove with Superhet Chassls, 23'§. P. & P.. 3/6.

As above complete with new 5in. speaker to fit and O.P. trans.,
40;-. P.& P. 3/6, With Superhet Chassis. P.& P.3/6. 4L/-,
Used Metal Rectifier, 230 v, 50 mA., 3/6 ; gang.with trimmers,
66; M.& L. T.R.F. colls, b/~ ; 3 Govt. vaives, 3 v/h and circult,
4.6 ; heater trans., 8/-; volume control with switch. 36 .
wave-change switch, 2/~ ; 32 x 32 mfd., 4’- ; bias condenscr, 1c-;
resistor kit, 2/~ ; condenser kit, 4/-.

Single speed player, A.C. mains 200/250 volt, complete with
needle armature pick-up in a really wonderful polished
walnut cabinet, will take up to 12 inch record. Pull-out
drawer on stecl runmers. Original list price £8/17.6, our
price £4/19/6. post and packing 10/-.

P M. SPEAKERS. 61in. closed ficld, 18/8, 8in. closed field, 20/6,

10in. closed field, 25/-. 3}in., 16 6. P. & P. on each, 2/-.

Valveholders. Paxolin octal, 4d. Moulded octal, 7d. EF30.

7d. Moulded B7G. 7d. Loctal amphenol. 7d. Loctal pax.. 7d.

Mazda Amph., 7d. Mazda pax., 4d. A, B9A amphenol. 7d.
7G with screening can. 1/8. Duodecal paxolin, 8d.

‘Twin-gang .0005 Tuning Condensers, §/-. With trimmers. 6/6.

CUR one-sixth h.p. A.C. 220/230 v. by Brook Motors,
Reversible for continuous running. £4/9/6. Post & Pkg.. 7/6.

PPrimary, 200-250 v. P. & P.. 2/-.

500-0-500 120 mA. 4 v.C.T,4a.4v.C.T., 48.4v.C.T.2.5a., 27
500-0-500 250 mA. 4 v. C.T.5a.4v, C.T.54a.4v. C.T. 42a.. 39
300-0-300 100 mA., 6 v. 3 amp., 5 v. 2amp., 22/6.

Drop (hro’ 350-0-350 v. 70 mA., 6 v. 2.5 amp., 5 v. 2amp., 14 6.
Drop thro® 250-0-250 v. 80 mA., 6 v. 3 amp., 5 v. 2 amp., 14/6.
280-0-280, drop through, 80 mA., 6 v. 3 amp., 5 v. 2amp.. 14/6.
250-0-250, 80 mA., 8 v. 4 amp., 14/-

Drop thro® 270-0-270, 80 mA., 6 v. 3amp., 4 v. 1.5 amp.. 13/8.
Drop thro® 270-0-270 60 mA., 6 v. 3amp.. 11/6.

‘Asito Trans. Input 200/250. H.T. 350 v. 350 mA. Separate L.T.
6.3v.7a.,6.3v.1} amp., 5v. 3amp., 25/-. P.&P.,3-.

'8,
6.

16-+16 mfd.. 350 wki
60--100 mfd., 2k8g0 Fo

32 mid.. 350 wkg. ...
16 x 24 350 wkg. ...
4 mfd., 200 wkg. ...
40 mfd.. 450 wkg. ...
16 x 8 mfd.. 500 wkg.

16 x 16 mfd., 500 wkg.
16 x 16 mid., 450 wke.

g.
wkg

50 mfd., 12 wkg.
50 mfd., 50 wkg

32 x 32 mfd., 350 wkg. Minfature wire ends

251nfd., 25 wke. ... moulded 100 pf.. 500 pf..
250 mfd:, 12 v. wk: and .001 ea. e T

16 mid., 500 wk 280-0-260 80 mA. 4 v. 4 a.,
83| 4v.2a. .. . 14’6

250 v. 350 mA. 6.3 v. 4 a.
2/6 twice,2v.2a. .. ... 19/6

Auto-trans,, input 200'260

end: R ) | HT 500 v. 250 mA. 6 v.
100 mfd., 350 wkg. . 4-' 4a.twice2v.2a. .. 19/6

Where post and packing charge is not stated, please add 1/6 up to 10°-,
2/- up to £1 and 26 up to £2. All enquiries S.A.E. Lists 5d. each.
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~ SMITH’S FOR
TECHNICAL BOOKS

W.

FOR

¢

Books on radio theory, practice and main-
tenance for the beginner and books on new
developments in circuit design, new com-
ponents, methods of application, and the
established text books can be obtained
through your local Smith's shop or book-
stall. Books not in stock at the branch can
be quickly obtained from Head Office.

H. SMITH & SON

BOOKS ON ELECTRONICS

Head Office: STRAND HOUSE, LONDON, W.C.2

RIS

RADIO/RADIOGRAM
enr 10 CHASSIS

HIGHEST TECHNICAL STANDARDS

NEW RANGE OF MODELS WITH LATEST FEATURES
FERRITE ROD AERIAL

MINIATURE (BVA) VALVES, STEEL CHASSIS

3 WAVEBANDS, A.C. MAINS, 200/250 VOLTS
ASSEMBLED AND READY FOR USE. FULLY GUARANTEED

Model F.3. 5Valves chassis, 4 watt output. Wide range tone
control.

Model F.3. Push-Pull chassis. 7 valves, 6 watt output, separate
bass and treble controls.

Size 12" x 7"
x 71" high,

Negative feedback
applied from output
transformer second-
ary. Gram switching

on wave-change
switch. Plug-in con-
nections for pick-up.
___‘ speaker, gram motor.

Manufacturers of

"'i Tape Recorders.
Amplifiers for Tape
Recorders.

Crystal Receivers as
Tuner Units.

£IM Tuners (Self powered)
Band Il T.V. Converters.

Detailed list and dimensions
DIRECT FROM THE MANUFACTURER
THE DULCI €0. LTD.

99 VILLIERS ROAD, LONDON, N.W.2
Telephone : WiLlesden 6678

A fine selection from

The Walk-around Shop
JUST RELEASED. 2 METRE RECEIVER

Type 1392, Air Tested 15 Valve Superhet. Frequency
95-150 Mc/s (2-3 metres). Slow-motion tuning over 95-150
Mc/s or can be Crystal controlled. Power supply required : 240-
250 v. at 80 mA, 6.3 v. at 42, Size : 19in. x (0in. x |0in. Standard
rack mounting. PRICE £6.19.6. Complete with valves and circuit
diagrams. Pkg. & Pstg., 17/6. 10/~ returnable on packing case.
Note : Type 234 Power Pack for above is available. Price £3.10.0.
Pkg. & Pstg., 7/6.

RECEIVER TYPe 1132. 11 Valve Superhet. Frequency
coverage 100-i125 Mc/s. Switchable A.G.C. & A.V.C. Variable
B.F.O. Circuit diagrams with units. Easily converted to cover
Wrotham Band. No alteration to wiring required. Conversion
Slugs and instructions 5/- extra. Size : [9in. x 10in. x 10in.
Standard rack mounting. PRICE £3.7.6. Pkg. & Pstg., (5/-. 10/~
returnable on packing case. Note : Type 3 Power Pack is avail-
able for above, Price £2.5.0. Pkg. & Pstg., 7/6.

INDICATORS Type 62a. ideal for conversion to
Oscilloscopes, T.V. Units, etc. Containing VCR97, 12 VR9I
(EF50), 2 VR54 (EB34), 3 VR92 (EA50), 4 CVII8. Slow-motion
dial. 13 pots and scores of useful components. Size : 8}in. x I1}in.
x 18in. New. In wooden packing case, PRICE £3.10.0. Crg., 7/6.
DINGHY TRANSMITTERS BC788. American manu-
facture. In new condition. Comprising : [(2A6, 12SC7 valves.
Excellent hand generator {can be used as a Mains A.C. motor) with

extensive change of gears, plus a quantity of useful radio com-
ponents. Bargain PRICE £1. Pkg. & Pstg., 10/-.

F.L.8a FILTERS. splendid value. Price 10/6. Pkg. &
Pstg., 1/6.

R.F. UNITS. RF24, 20-30 Mc/s. Rf25, 40-50 Mc/s, both
valved and with switched tuning. Price 9/6 each. Pkg. & Pstg.,
2/-. RF26, 50-65 Mc/s variable tuning. (Dials damaged) Price
15/-. Pkg & Pstg., 2/-. .

NOTE : Orders and enquiries to Dept. ' P.""

P Roop BROS, LTD. Telephone LANgham 0141
52 Tottenham Court Road, London, W.I,

Shop Hours: 9-6 p.m. Thursday: 9-1 p.m. Open all day Saturday,
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Midget Sets
Y paragraph inviting readers to send in details
l\/l of any really midget receivers they have
made has brought forth a design from Mr.
E. R. Beney, of Neatishead.

It really is a midget, and makes use of three
Mullard Junction type P.N.P. transistors. His aim
was to produce a small pcrsonal earphone receiver
for use out of doors, and to give comfortable listen-
ing output signals on the Midland Medium wave-
length and the Light Long wavelength. The set
does fulfil this limited aim and very much more. Its
size including phone jack, but excluding carphones
and batteries, is 4%in. by 4in. by §in. deep. It is
permanently tuned to each of the two wavelengths,
the choice of which is by means ol a changeover
switch, but trimming to allow for variations of aerial-
garth system in use is by means of adjustable coil
cores. Adequate signal strength is given on both
wavelengths with a short carth wire only, and no
aerial wire, the telephone leads apparently providing
sufficient pick-up.

With a normal size aerial and earth system, good
loudspeaker results are obtained, and a midg,c.l
variable resistance is included in the aerial circuit to
control this output which at times, he tells me, is
strong enough to produce distortion. These midget
transistors are, of course, easily overloaded.

Because the total current consumption is under
1 mA, the battery (4} volis with 4% volts bias) can
be of quite minute dimensions, but because so fur as
is known the makers of the layer-type hearing aid
batteries have not yet marketed one containing six
cells only (which is all that is wanted), Mr. Bency
made up his battery from six U-16 dry cells and its
dimensions including a Clix three-pin sockct is
3in. by 13in. by lin., a negligible bulk for pocket
use. All components are standard equipment except
the coils, which Osmor wound specially for him.

1 should still be interested to have details of any
other midget receivers which have been constructed
and successfully demonstrated by readers.

Radio and Space Travel
T}{F_ interest now being shown in space t{ravel as a
result of the announcements by America,
Great Britain and Russia. has created an interest
in the special equipment which will be necessary forthe
artificial satellites (o transmit messages back to the
carth. Radio is bound to play a large part in inter-
planctary travel and it is possible that the technical
data which results from its use will have a beneficial
effect on radio design.

It seems likelv that the first journeys to the moon
will be made by robots and not by human beings.
The robots, who will be the mechanical passengers,
will, by means of radio transmission. keep the earth
informed of what is happening and they will also
guide the craft.

Tt seems reasonably certiin that such craft will land
on the moon within the next 20 years. Such

project is far less fantastic than the idea of television
was thought to be in its early days. Indeed, the main
difficulty seems to be to find the money.

Radio-controlled Models
NTEREST in radio-controlled models of alt
descriptions continues to advance. The hobby
now has an important and well-conducted association
to co-ordinate interest in the subject, and members arc
contributing valuable articles on the subject to
Practical Mechanics cach month.

The International Radio Exhibition

IN 1922, on September 2nd to be precise, the Inter-

national Radio Exhibition and Wireless Conven-
tion was opened at the Central Hall, Westminster,
almost exactly 33 years ago, The method of opening
was then considered to be unique. A mile away at the
Air Ministry Brig.-Gen. Sir W. S. Brancker gave the
opening speech which was radiated by wireless and
then broadcast throughout the Hall. In the course of’
his speech he said that * wireless had come into its
own and was largely responsible for the upkcep of
the British Empire.”

Major L’Estrange Malone, M.P., in the course of
his reply, advised the radio trade not to overdo the
boom in wircless. He suggested that manufacturers
should take care that no monopoly was set up for the
providing of apparatus, and that they should form
some kind of protection society to look after their
interests, so as to get the maximum benefit for the
trade.

A speaker proposing the success of the Exhibition
said that he hoped it was the first of many more to
come. This wus, of course, the very first Radio
Show and 1 often’ wonder »\hat some of those early
pioneers must think when they visit the Radio
Exhibition at Earls Court to-day.

The control of mechanism by wireless was demon-
strated at that exhibition by Major Raymond
Phillips, who prophesied then that it * would
undoubtedly lead to a big thing.”

““On Your Wavelength **—33 Years Oid

HIS feature first saw the light of print in Amateur

Wireless, dated November 18th, 1922. It regu-

larly appeared until the paper died and became

merged with PracTicar WikReLEss, which for a time

appeared under the title Praciical and Amarenr
Wireless.

Thus, ** Thermion  has continuously appeared for
33 vears. His postbag to-day is as large and as varied
as cver, brickbats and bouquets  being regularly
received in assorted quantities. [ can fairly claim to
be the tirst radio journalist properly so described for
1 was contributing articles on radio to ** Hobbies,”
* Everyday Science,” ** Work * and other journals
many years before there were any radio joutnals.

There have been many speculations during these
years as to my identity, which has been a well-
prescrved  secret.
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LOADED AERIALS FOR TOPBAND

By O. J. Russe", B.Sc.(Hons.), G3BHJ

ORRESPONDENCE has shows that there is

a very great interest in the question of loaded
aerials for topband use. This interest is not
unnaturally greatest among the citybound amateurs
who are anxious to improve the radiation efficiency
of their installation upon topband. In view of the
fact that a 10-watt topband transmitter may be
reduced to the level of a transistor QRP rig by an
inefficient aerial, attention to the topband aerial
system is in order. As previously stated, the actual
earth resistance is an integral part of the Marconi
system, and every effort to obtain a really low
resistance earth is necessary, including the provision
of multiple earth rods spaced over the ground area
available. It will be assumed that a really low-
resistance earth system can be achieved. An
carth resistance of 10 ohms represents a good earth
effective resistance, and this value will be assumed.

Where multiple earths are in existence, the amateur
can readily determine the resistance value by measure-
ments. The use of a resistance meter, such as an
AVO meter on the low-resistance range is satis-
factory, if only a brief reading 1s taken. The meter
shouid not be connected longer than is necessary,
as polarisation effects may occur due to soil electro-
lysis. The simple A.C. bridges available will enable
resistance readings to be taken without trouble from
polarisation effects. However, a “spot” reading
with the usual multimeter on its resistance range will
enable sufficiently accurate measurements to be
made.

Fig. | shows the set-up necessary for earth resis-
tance measurements. Three separate earth con-
nections are required, as the return connection to
any earth rod can only be effected by using a

/-—-O /—O

Ground Level

Resistive
Soil Layer

Ra ] RC

AAAAAAARAAA

WWWWWW
AMAAAAAAAA

VWWWWW

V747 I G400
—_ MO/st h/gh/y conduct/ng ‘Earth well below soil
Fig. 1.—The arrangement necessary for measuring
earth resistance.

further earth rod as the return. As the resistance of
the earth, fodjs. initially, unknown, the actual earth
resistance must be calculated from cross measure-

!

ments made on the three earthed rods. Four or more

earthed rods may be employed, and in this case

glternative checks can be obtained from the resistance
gures.

Earth Rod

Referring to Fig. 1, it is assumed that each earth
rod has an unknown resistance connected to an
ideal buried earth under the soil of zero resistance.
Thus the resistance of Rod A is Ra, of Rod B is RB
and of Rod C, Rc. The resistance measured from
Rod A to Rod B is thus Ra plus RB, and so on for
the three possible pairs of earth rod connections.
Let the measured values of resnstance be X,Y and Z,
so that we have :—

X = RA + RB
Y = Ra -+ Rc
Z = RB -+ RcC

The following simple algebraic manipulation
enables the values of all the resistances to be deter-
mined. First of ail add X and Y. This gives us
X 4+ Y =2RA + RB + Rc. Howeveras Z = RB -+
Rc. we have only to subtract Z to detérmine RA.~
Thus X -+ Y — Z = 2RA. In other words we have
now Ra = WX + Y — Z). Thus having determined

RaA, we can find the values of the other resistances in

turn by using the value of Ra to find RB, and then
using the value of RB to determine Rc.

A numerical example may help those whose
algebra is a little rusty. Thus in one case X was
25 ohms, Y was 30 ohms and Z 35 ohms. Hence
Ra was 2(25 -+ 30 — 35) ohms, that is 3(55—35)
ohms == }(20) ohms = 10 ohms. As Y is Ra plus Rc
and we now know RA is 10 ohms, clearly as Y is
30 ohms, then Rc must be 20 ohms: Similarly as
Z = RB plus Rc = 35 ohms, and we now know
Rc is 20 ohms, then clearly RB must be 15 ohms in
value. As earth resistance values from 10 ohms
up to 50 ohms may be encountered in practice,
figures of the above order will be obtained on resist-
ance meter tests. Three average-to-good garden
earths of say 30 ohms apiece, if paralleled, will give
a final effective earth resistance of 10 ohms, so that
it really is necessary to employ at least three widely
spaced garden earth rods if a satisfactorily low earth
resistance is to be achieved ! To make a reasonable
earth, several feet of copper rod or tube should be
driven into the soil. Six to 10ft. is about the minimum,
and even greater depths are desirable. [t should be
noted that the efficiency of an earth connection to
the waterpipes can be readily checked by the resistance
method. All that is needed is the provision of two
auxiliary earths, so that the requisite three resistance
readings can be taken. A few tests with a resistance
meter may provide a few shocks for those amateurs
who have assumed that their earth connections are
above suspicion. Jt may also provide a clue to those
missing topband contacts, and the solution is obvious!
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While it may seem paradoxical to devote attention
to the earth as a part of the aerial system, it should
be noted that generally this is a very much neglected
part of the Marconi type of topband aerial.
Moreover it represents a major source of loss that
must be attended to if improvements elsewhere are
to be worth-while. Thus an 8ft. whip aerial on
topband has a radiation resistance of 1/10 of an
ohm, so that even with an earth resistance of 10 ohms,

Ly L |

o /

4 4/
/\/
/

20— . ,
QL ®
I ? - ) i
/5 L //‘J \00 .
10 -
. /
L
é///

o 10

Percentage of available R.F radiated

20 \ 30 40 60

Aerigl height in feet

50

Fig. 3.—Efficiency of vertical aerials on topband.

The curves show the percentage of R.F. radiated for

loading coils of various Q values, and a ground
resistance of 10 ohms.

and with a perfect loading coil the efficiency is only
| per cent., so that a typical 10-watt rig supplying
7 watts of R.F. to the whip would actually result in
the radiation of only .07 watts of R.F., that is 70
milliwatts ! Even in the case of a 32ft. vertical, the
radiation resistance is only 2 ohms or so, so that with
a 10 ohm earth resistance, only 17 per cent. of the
R.F. available is radiated, so that our typical 10-watt
rig would only radiate about 1.2 watts. However,
this is a vast improvement, some 12 db, or two S
points above the 8ft. whip case. Increasing the
aerial to a 60ft. vertical would add another S point.

Loading Coil

However, these figures assume a perfect loading
coil of zero resistance. Practically, of course, a loading
coil has a definite R.F. resistance. As shown in the
April, 1955, issue of this journal, the aerial radiation
resistance, the earth resistance and the loading coil
resistance are all in series, so that the reduction of
earth and coil resistances is essential for efficiency.
Unfortunately, in the case of coils we are unlikely to
exceed a Q figure of 300 even by using 14 gauge wire
on a ceramic former. For the 8ft. whip, a base
loading coil of 350 microhenries (approximately) is
required. A really high Q design of loading coil with
a Q of 300, has an efiective R.F. resistance of 14

ohms, so that with an earth resistance of 10 ohms,
the radiation resistance of 1/10th of an ohm now
represents an efficiency of less than } of 1 per cent.
Should we build a coil with a Q of 100, this will have
a resistance of 40 ohms, so that our overall figure
would become one fifth of I per cent.

Tie contention that * every foot of height counts **
"is borne out by the fact that a 40ft. vertical only
requires a coil of about quarter the inductance, and
hence (for the same Q value) of one quarter the
effective series resistance. Thus, with a Q of 300 this
means approximately 3 ohms of coil resistance. Also

“ the radiation resistance of the 40ft. vertical is 2 ohms.

so that with a coil resistance of 3 ohms, and an
earth resistance of 10 ohms, we have 13 ohms of
wasteful resistance in series with the 2 ohms of useful
radiation resistance of the aerial. Thus, 2/15th of
the total R.F. power will be radiated, an efficiency of
some 13.3 per cent. This is a vast improvmént over
the 4 per cent. possible with an 8ft. whip using the
best coil we can make !

The lesson is obvious. After we have installed
multiple earths to reduce earth resistance to the
lowest practicable level, we must think in terms of
ceramic coil formers and thick wire. Number 14 or
even 12 gauge wire, spaced by approximately the
wire diameter on a low-loss former, or self supported.
is necessary for obtaining high vaiues of Q. Optimum
Q values are obtained when the length to diameter
ratio is approximately two, and long coils of small
diameter should not be used.

Fig. 2 shows the typical base-loaded antenna
set-up, and Fig. 3 gives the approximate radiation
efficiency with coils of various Q values, with an
assumed earth resistance of 10 ohms. What is
startling, is that efficiency may vary over a range of
some 300 to 1 when considering aerials ranging from
an 8ft. whip loaded by a coil of Q=50, up to a 64fl.
aerial with a high Q coil of Q=300. . However, éven
a change from a 16ft. vertical to a 24ft. vertical can
make nearly an S point (four-to-one power -change)
difference. This is a welcome bonus for a mere 8ft.
of height increase. While the curves are derived from
approximate calculations '
they should serve to high-
light the necessity for
extreme care in- loading
up an aerial for topband.
Obviously a makeshift
aerial system is unlikely

\/ Fig. 2.—Typical
base-loading
sel-up.’

to be efficient. Also, of
course, the actual aerial
wire itself is relatively

unimportant in view of
the huge losses that can
be introduced by the
earthing system and by
the loading coil system.
Moreover, these losses are
*hidden” losses, as even a

% 5 -
high-resistance earth and =
a poor loading coil will

tune up in what appears to be a normal fashion.

Base-loading Coil
As explained previously. the function of the base-
loading coil is to tune the effective capacity of the
aerial to resonance, so that power may be loaded
into the aerial. The capacity of the aerial varies with
the wire diameter slightly. Thick z}'qri?)'sj"hhve)‘ E}i'ghtly
o0 VEDSY 00T o 9 5o BN AT ESR) :
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more capacity than- thin- wires. Fig. 4 shows the
approximate capacity of short vertical aerials made of
wire, that is ‘“thin” aerials. The approximate
inductance required to load these aerials at the base
for resonance in the topband is shown in Fig. S.
In practxce;yof course, a series aerial tunlng con-
denser is often employed to adjust the * effective
inductance ”’ of the loading coil to exact resonance.
This obviates any difficulty with taps on the coil, or
with unused turns. Even with the low power of 10
watts, high circulating currents and high R.F.
voltages are developed across the loading coil and
the loading condenser. It is, in fact, the high currents
circulating that cause appreciable losses with even
high Q loading coils. The fact that a neon lamp

lights brightly when placed on the loading coil or °

series resonating condenser is heart-warming to the
true amateur. Unfortunately, it is also literally a

“red light” warning of the high losses inevitable
with Marconi-type systems, unless every precaution
is taken to reduce sources of R.F. loss in every
element of the aerial system.

An Example

A true stary illustrates this. In the shack of a
well-known topband exponent, an emergency loading
coil was wound with enamel wire on a cardboard
former. After some tinkering to load up the aerial
system on topband, satisfactory results were obtained.
After an interval for tea and refreshment, a return
was made to the shack, where it was found that the
aerial current was greatly down, and a local contact
reported a much .reduced signal strength. In the
course of the QSO, the aerial current slowly crept
back to its orgimal value, and the signals were
reported increasing in signal strength. The card-
board former -was then found to be appreciably

warm. The solution was that the cardboard had
70 absorbed atmos~
pheric moisture, and
/ its R.F. losses had
60 sharply increased
/ during the interval
for tea. The heat
50 4 dissipated due to
% <0 /
i / Fig. 4. —Approx-
£ 30 imate capacity of
& / vertical wire aerials.
R
C e hes Or 0. B B Brc Ba. B4: Ber Br. v s bre ben
so—A
/ the losses auto-
0 matically dried out
the cardboard during
the Q80, so that the.
o 70 20 30 <0 lossesdecreased,

) with a consequent

a VIR o 95 rise in aerial
current and radiated signal ! It is needless to add
that the temporary coil was rapidly substituted by a
coil wound with thicker wire on a ceramic former !
While a cardboard former is unlikely to be used
for a permanent topband loading coil, it is a graphic
example of the dramatic improvement possible by the
reduction of losses. While it may seem reminiscent
of 1920 practice to use heavy wire and large ceramic
formers, it should be remembered that the topband

is .truly the ** long.waveband,” and to amateurs in
restricted locations it offers a severe problem from
the aerial point of view. Those fortunate enough to

700 s : i
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o .
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Aerial height in feet

Fig. 5.—Approximate inductance values for reson-

ating vertical aerials to the topband.  In practice,

slightly larger coils should be used and resonated
by the usual series condenser.

have ample space for long wires and high masts are
the fortunate few indeed as far as topband is con-
cerned. Even here, however, if a Marconi system,
such as a 132ft. against ground is used, the earth
resistance is still important. Radiation efficiency
with & 30 ohm ground resistance means only 40 per
cent. of the power is radiated. Also if most of the
132 ft. is horizontal, efficiency may be much lower
still, a factor that may be considered in a later
article, as height rather than length is the 1mporta.nt
factor in topband aerials.

‘“ PRACTICAL TELEVISION > SEPTEMBER
ISSUE

. Now on Sale, Price 1/- ~

The September issue of Practical Television
contains details for making a Fringe Area Band 111
Converter dnd also the third arnclc in the short
series on ** Receiving the L.T.AS

Also contained in the issue is a preview of some
ol the exhibits at the National Rale Show, an
article entitled ** Inlay and Overlay '* which deals
with the mlereslmg trdnsmlssmn technlque for
producing ** fake >’ effects on ** live *” broadcasts,
constructional details for Band IIl aerials and a
method of testing line oulpul lransformers

The subjects of this issue’s article on * Servncmg
Television Receivers ™’ are the Philips projection
receivers, covering models 704, 1700 and 1800.
Other articles included are “'V.H.E. Mlxers"
and ** High-Q Interference .Rejectors.”’ + Other
features include world telévision news, letters
from readers and answers to readers’ TV problems
by our panel of experts.
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HERE may appear to be a great deal in the
I circuit for this circuit analyser, but the object
of using two R.F. stages plus A.F. stages,
instead of the normal detector plus A.F. stages, was
that it can be used as a receiver when need be, and
will trace broadcast signals from the first tuned
circuit to the loudspeaker under test. It was found
that broadcast signals were not strong enough
when living some distance from the transmitter to
work the normal signal tracer on a simple
circuit, but with the extra two stages there is sufficient
gain in hand.
Circuit
The input signal is fed via Sl to cither R.F.,
where it passes through two R.F. stages, detector
and finally two A.F. stages, or to A.F., where it
passes through only two A.F. stages. The first
R.F. valve is a variable j, and we are thus able
to insert an R.F. gain control in its cathode. The
second R.F. valve is a high-gain valve, working at
full amplification. The signal is fed from this valve
10 the detector as shown in the circuit. The valve
used was a 6ALS, but any R.F. detector may be used.
The next two stages are a conventional A.F. amplificr,
a further gain control being incorporated.

Construction

As long as leads are kept fairly short, and the
power supply is kept o one side of the chassis, no
trouble will be encountered.

The size of the chassis used in the original was
7.5in. by 8in., with a front plate of 8.5in. by 8in. By
painting the chassis and front plate a very professional
appecarance will be obtained.

Under-chassis view of the original.
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By P. D. Cook

No actual wiring diagram is given with this article,
but the layout is not critical, and the two accompany-
ing photographic illustrations will show the form of
layout which was adopled in the original, and these

The

Three-quarter rear view of the prototvpe.
cabinet is of wood.

can easily be followed if it is desived to duplicate this
exactly.  The containing cabinet was of wood,
polished, and the iltustration at the top of the page
gives an idea of the appearance which was obtained
in the original. It should be emphasised, however,
that any desired form of construction may be adopted
in this type of unit,

Probe

By inserting a capacitor in the input lead we safe-
guard the first valve trom D.C. voltages, but as this
unit is intended to be used for a receiver as well as
a test ‘““rig,” it was found convenient to insert the
condenser in a probe. We can thus withdraw the
probe plug and insert any tuned circuit, without
the tuning being altered.

Use

The analyser shown has been in use for the past
vear mainly as a receiver. The tuned circuit is an
Osmor coil in parallel with a 0.0005 ;F variable
condenser. The only aerial being a few fect of wire.

When in use as a signal tracer the receiver being
serviced does not require a signal gencrator but only
Eeeds to be connected to an ierial during broadcasting

ours.
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ADVERTISER'S ANNOUNCEMENT

5d.
(st.amp:) for
fully descrip-
tive literature
including Cir-

cult and prac-

Draw-
inas " The really emclents-\ alve
Supérhet,” 6-valve &'he
valve (plus rectifier) TR.F.
circuit. Battery portable Super-
het circuit. Coil and Collpack
leaflets, and full radio and
component lists, and interesting
miniature circuits. etc.

SPECIAL EDITION
OSMOR

er Or RADIO PRODUCTS

(Dept. D.64)
418 BRIGHTON ROAD,

h SOUTH  CROYDON,
SURREY.
CROydon 5148/9.
~

PUBLISHED MONTHLY

Vol. 1. No 6. OCTOBER, 1955

NEW TECHNICAL DEVELOPMENTS IN (OIL
MANUFACTURE ENSURE PEAK PERFORMANCE!

Osmor are justly proud of the reception
given to their products by technical experts
and amateurs, alike. Osmor’s aim, by con-
stant experiment and advanced techniques
has always been to provide trouble-free
reception and flawless reproduction—
coupled with simplicity of construction.
Their colls have played a major part in
establishing the success of Frequency
Modulation and Osmor now offer in addition
to many interesting circuits—a free F.M.
Tuner Circult, point-to-point wiring dia-

m and constructional details. together
wit,h full list of components required (Just
send 5d. in stamps.)

OSMOR ‘@’ COIL PACKS

Size only 11 x 3} x 24 with variable iron-
dust cores and Polystyrene formers. Bullt-
in trimmers. Tropicalised. Prealigned
Recelver-
tested and
guaranteed.
Only 5 con-
nections to
makeo. All

ceivers. Ideal

for thereliable ;

construction .

of new sets. also for conversion of the 21
eiver. TRI196, Type 18, Wartime

btility and others.

The NEW OSMOR
“SWITCH PACK”
Complete and Prealigned full circuit in-
c21uded. State which station required.

1 L.W, or 3 M.Ww. 48/- an'f‘:xx.

ULTRA-SMALL iw OSMOR STATION
INSULATED RESISTORS for SEPARATOR
V.H.F. etc. 6d. each The Separator may easily be tuned to
eliminate any one station within the
10 = 10° 390 4 20° 15K -.20°% 470K 4 20°, | ranges stated and ﬂt,r.ing takes only a
. 470 T,0TIBK T, 560K, | few seconds. auig
15 . . 560 . 22K .. 680K . | ‘Sharp tuning is
18 0 880 . 2K .. 820K . effected by ad- P/UES
2 820 ¥ 3K .. 1meg. . justing the brass in here
27 » oK v lem ., screw provided. a
3 ., 1 K o 4K ., 15m i
® . 15K . 56K . lém . 7/6 e
47 ., 18K , 68K ,, 22m ., ,
56 . 29K . 75K .. 27m .. Receiver
% o §g§ " fli%(I)(K " %3‘£ " Type Motres  Type Motres Trpe He‘m
v 2 B o pds m GER 1-141-250 - 4-319-405 7-1450-15!
120 4%6% 47K .. 150K .. S56m .. | 2282 5395492 B416:360 s,
15 ~,, 56K .. 10K . 68m .. 20T Lt 5550
180 68K . 22K , 82m .. Special Separator to clear Radlo
220 .. 82K . 20K . 1om Luxembourg, 10/8 each.
20, 10K ,. 330K .,
_ S READERS’ QUERIES! }.
ULTRA-SMALL CERAMIC Dt;ar Sim King of making the * & 1
am thinking (\ ma bet e nsitive
NEG. TEM. CO-EFF. TwoVatver G B ABg). Pleass say

which coils Ishould use for best results.
CAPACITORS for V.H.F. etc. For M, W cup tupe QABL. For LW QASL.

10d. each Trawler @44,

Dear Sirs
1nF  £0.5% 47pF 120 560pF 41207 The F.M. bleszings to some are a nuisance
2pF .. 56pF ..  680pDF Ve to me because I peb considerable inter-
3pF . GBpF .. 82pF " ference on my T.V. Can anything be done.
4pF .. TOpF . 1.000pF please ?
5pF +20% 82pF " 4100, This is an easy one which we have already
6pF . 100DF + 2.000pF 20%, solved. Write to the P.O. or send direct to us
pF " 150pF v 2,500pF ., Jor full information.
10pF w  200pF . 3.000pF ,,
15pF .. 2I0pF * |, 4700pF . Dear Sir:
22pF .. 330pF ,. 6,800pF . Tam chlnl.lng of buildinxa.n F.M. with the
33pF . 290pF - 10.000pF ,. chance of receiving Wrotham at medium
39pF .. 470pF strength. When an .M. Station is working

in my area shall I have to make changes ?
No changes irill be necessary to receive the

Calling all

“ PRACTICAL WIRELESS "
Coronet Four ; Beginners' Superhet ;
An Economical Quality Receiver. A
Six Valve A.C'. Superbet ; Attache
Cage Pormble : TRI155 Converter ;

.C. Band-Pass 3 ;: Modern 1-Valver :
A 2-Valve Feeder, Fury Four, Standard
A.C. Power Pack ; 3-speed Autogram ;
modern refiex, eto.

Universities, etc., use Osmor Coils for research.

Station in wour areq. You should be able to
receive Wrothuant, Write to us for © V.H.F,

am ateurs ' erplanation '’ giving ureas of reception.
L4 Dear S

irs,
I have rocently wound a Ferrite Rod
aerial for M. & L. wavebands, Either band

Have you a problem involving circuits in which Osmor Coils or Coil Packs prits well on 1ts own,. but when I connect
are used, or intended to be used? Let our Technical Team solve it—ijust f,hef two coils the e?&emgldrogs ;I(l,n r!\o’:,h.lng
- you use the A coil and switch in a
write us : fetter., We're :"I""lt up to date—we b':u!:l the various circuits Ioadmg coil i series to form the L.W. aerial
given in '* Wireless World, Practical Wireless, Radio Constructor,”” fml you ;{?u find the e’lhm%,wv will be main-
ained. e cpils should be loosely fired to

etc., and we stock the components specified. Most Technical Colleges, factifate adjustmant. Tod sive 8in. 2 5/16im.

‘“ WIRELESS WORLD “ RADIO CONSTRUCTOR"”
DEGIGV FOR l'.‘\l. TUNER, ‘
No Compromise' T.R.F. Tuner, Converting the TR1196 receiver to &
* Midget 3-valve A.C. Mains Receiver.' general pur ‘fose S het receiver simple
Sensitive 2-valve Receiver. Reflex crystal dio Radlo feeder units.
Push-Puil 3-valve Receiver, Minlacure Economy 8 W.P. P' Amplifier. Whistle
Badside Recelver, Midget sensitive Filter. Circuit and detalls avallable
T.R.F.. etc. . for edding push-pull to the 5/6 valve
Trade enquiries invited Osmor superhet, a progressive reoceiver.
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n-:: FOR ALL RADIO PARTS

//uf\‘

ERIAL Ri .
Copper Plated Tubular Reds 12in,
tong. Will plug into one unother to

FLEX MAINS TYPE
Twin 14/0078. P.V.C. covered. 3d. yd.
CONDENSERS HIGH VOLTAGE
T.C.C. | mid. 250 v. A.C. Condenser

HEAVY DUTY OUTPUT TRANS-
FORME

Buitable for PX1 or 6L6 valves in
push pull. 12/ ea.

Wavox ;hnke.
mA. D.C.
6/- ea

max. current 100
resistance 125 ohus.

suake any length Rod  Aeriuls. with Flying Leads. Metal Case. MICROPHONE STAND SILVER MICA CONDENSERS
44, ea. 13 ea. Folding microphone Hour slanl, Irozens of s!zes available, inclulding
CHOKES LINE CORD adjustable. 2§/~ ea. 30 pF, 50 pF, 15 pF, 100 pF, 200 pF,
H.F, Pilc Womnl Chokes... 1/- ea. -4 Amp. 3 Core 60 ohms per foot. HEADPHONES 400 pF, 300 pF, 1,000 pF, etc., etc,
COIL FORMERS 1/6 yd. CLR Low resistance type 120 nhms. Price 34d. ea.

Alladin Coil Formers §in. complete .2 Amp. 3 Core %0 ohms per foot. 7/8 pr. MOULDED MICA CONDENSERS
wit'h lron Dust Corey .. 93. ea. 1/9 yd. N CHR ngh resistance type 4,000 vhns. All by well-known makers. T.0.C.
Alladin Coil Formers § nrete ION TRAPS Dubilier, Hunts, ete. 0001 (100 pl-),

with Iron Dust Cores ...... 6d. ed. Type LTG for Tuhes _withe 35 mm. WEST!NGBOUSE 1 mi. Rectilier 0002 (200 pF), L0003 (300 pF),
Ceramic (,ml Forers ‘m THia. liu. neck diameter. 2/9 wire ends. J0003 (300 pF), 001 (1,000 pF),
................... ea. sll’ I!’IEB‘.‘IOB CEABGER CASE PERSPEX IHPLOSION wEUARD, 01 (10,000 pF), ete. All 41d, each)
WIRE rown crackle cabinet with remov- Incorporating brown escuteheon anl b
710076 size.  Uolours available: | able chassis, and bakelite iront | grey filter, drilled ready to fix to ’ﬁ‘;‘.‘f‘;“?ﬁsﬁiﬁf‘°§“§x‘ﬁm“l meg,
White, Blite, Green ......... 2], vil. panel.  Hize 9}in. width x T7iin. cabinet. e type 1l/a  I8in. 1 meg, 2 meg. 1/8 ex. ’
mq}{gnc PICK-UP HEAD height x G}in. deep. B8/6 ea. type, 12/8. MAINS TRANSFORMER
¥or conversion of Acoustic Glauine S & BOLTS EX-MINISTRY BAKELITE Input 2007530 Bt ST
phone to  Electric reproduction. Bov of muts, bolts and washers. | DOUBLE-POLE TOGGLE SWITCH | qf=f0ied vood Pi’l
Fitted with UCuiversal Adaptor (ur 4BA countersunk a.nd rouud head. Single hole fixing. 1/8 ea. i b ) B & &
any type of Tone Arm. For use with Over 100 items. 1/~ 6 volt VIBRATOR PACK cowplete DRYDEX TORCHES AT BIG
Standard Rize Needles. Highly EXTENSION BPEAKEBS with 4 pin Vibrator. 15/~ ea. REDUCTIONS
polished plastic, brown tinish. Type Defiant  extension loudspeaker in GOOD QUALITY. Marcon cotbon 2PT5 Penlight, chrome, clips into
112, 2,000 ohw resintance. Output attractive pale pgreen  cabinet. covered .2 amp. 3 core line corl. pocket like a4 pen............ 1/7 ea,
0.3 volts. Special Price 17/6 ea. Volume contrul fitted, Slin. speaker 1/9 per yi. IN3 Handylite (coloured) s\utable
MICRO SWITCHES unit. 42/~ ea MORPHY RICHARDS type Replace _for ladies’ handbags ........ 17 e
Micro Switch type 5C71910 Ball type. YAXLEY SWITCH | pole 9-way ment, Iron Elements. 3/9 ea. N15 Candlelite (coloured) ideal lor
lntem:pu:d Hwiteh. 3/6 ea. 1/8 ea. PLIERS and Side Cutters, 3/~ pr. . child’s t;e?]mg‘lbb ....... 38] e‘;x
rices include ) ut  exclude
- Mail Order only. For terms see our advertisement on Page No 579. batteries,

“ DEPT. P.W.” COLLARO High Fidelity Pick-up for

standsrd records. Liated 46/5. Qur
Price 38/« ea

WHEN ORDERING PLEASE QUOTE
METAL TUéU'LAR CONDENSERS
(WIRE ENDS)

i i
- 5/6VINCES CHAMBERS | " %™

o o 05,

[ VICTORIA SQUARE | ... i ©

Mallory .1

LEEDS I. o YN
TV CHASSIS ¢ 97/6

1f you lack the gualifications which
would get you a betier job; more pay
and quicker progress; if you wish to

The Bennett College can

truining: if You wish to leamn
how Personal Posial Tuition”
can prove that you are cleverer
than perhaps vou think you are

— if_you like the idea of T.V. 12in. CHANSIS. 97/8. Complete chassis by fambus
|.,u¢|.., Accountlancy Exams studying in your own time, mnir. R.F. E.H.T. unit included. Drawing 2/6 or free with
Auctioneer's Exams at vour own pace, with your order. Easily fitted to table or consol model owing to this

own tutor guiding you, helping
you, teaching vou by post—
send at once for this recent-
ly published important

k—*‘Train your mind to

Book-keeping
iLave) Service
rosting

English

Geaersl Education
Journalis
Languages
WMathematics
Palice Subjects
Salesmanship
Secretarial Exams.
Shorthand

cm m:z-al Art

Dissel Engines

Dnu;nhmanui'
ng

chassis being in three separate units (Power, Sound and Vision,
Time base) interconnected. This chassis is less valves, speaker
and tube. but see our catalogue for cheap vaives. Our £5 Tube
fits this chassis. Carr. 5/- London, 10/- Provinces. .
SUCCESS". It is quite free. TIME BASES. 10/6. Containing scanning coil. focus
Just il in the coupon below unlt line trans., 10 controls, etc. ; famous mnfr. Drawing
and name the subject you are REE. Post 2

micresicd in(some of the many I'OWI-R PACK. 29/6, 5KV. EHT. 325V. 250 m.a. smoothed
Courses available arc listed H.T. heaters 6V. 5 amp.. 4 v. 5 amp.. 4 v., 5 amp.. with extra
here). Then send in the coupon ymdlng for 2- or 4-volt tubes. Carr.

TODAY. You will never, .
:‘Oc:,ltsr r(‘r(rc‘l i But doxuoday' OUND AND VISION. 27/6.

Mechanseal Eng.

Motor Enginesring
Quantity Sureeying
Radie Engineering
Surveying il
;:::«::I:sm Short Story Wr S'het, complete sound and

COULD SE THE TURNING-
POINT IN YOUR LIFE.

THIS COUPON

3 n ion strip, 10-valve holders. Post 1/6.
Wirsless Tetegraphy  and many ethers Acl NOW vision 3 ho
GENERAL CERT. OF EDUCATION ;“‘A'”l‘) 11}25 “; ‘CE l‘l R. 7/9. Complete with valves. New
- x | ".H. 21_;} l:‘él(al JMIVER. 10/6. New X.W.D. Complete with
LLBGB= 0" RADIOGRAM CIIASSIS.  £5/17/8. S/het.

Famous turret coil pack. Modern international octal'valves
included. Front controls. 5 valve 4 w/band. 8in. P.
with O.P. trans. to match 12/6 extra. Post 4/6

(DEPT. J104F), SBEFFIELD Cspeaker
lease send e, withoul obligaii

i
copy of © Train your miul lo SLCC, ES3

ls:zl]éé‘: Colleye IPioxpecius il GRA6677
i,w.mz MONEY BACK L Al On -
DDRESS JoSP——— -"l# e || GUARANTEE B l [_:_!I COD ———
s s A’""T:j‘""" ok Loy, ,—'r\'ﬂ |_2| ROMFORD RD. LONDON. E. |2_:|
O T T s
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MODIFICATIONS WHICH MAY BE MADE TO ALMOST ANY AMPLIFIER

TO GIVE IMPROVED RESULTS

By W. ). Delaney

(Continued from page 542 September issuc)

E now come to the most important parts of the
amplifier, namely the input and driver
stages. 1t is here that the most interesting

improvements may be applied. Fig. 7 shows the two
most commonly employed driver stages, the first
{a) using a single triode with outputs taken from
anode and cathode, and the other (b) using two valves
{or two halves of a double-triode), with the necessary
second signal at opposite phase obtained by what is
commonly known as the * tapped grid ™ connection.
Both of these produce two signals at exactly opposite
phase, but in other respects the two signals are very
dissimilar. In the first case the effective output resist-
ance is different for the two outputs, the anode operat-
ing with current feedback and the cathode with
voltage feedback. The anode signal is, therefore,
much stronger than the cathode signal, and it is
difficult to balance the two volumes. The output
capacity is also different and consequently the high-
note response in the two halves is not identical. In
the second circuit the signal emerges from the upper
valve and is passed direct to one of the output valves
(or the following stage). Part of the signal is tapped
off the grid leak and fed to the lower valve, the output
of which forms the other half of the signal for the
subsequent stage. Thus this part of the signal has
passed through two valves which will affect the quality,
as well as the actual strength. There arc various
effects on the two signals in these forms of driver, but
sufficient has been said to show that although two
out-of-phase signals arc obtained they are considerably
different in their actual form. The principal differ-
ence is that the signal is unbalanced at high and low
frequencies. Whilst it is possible by taking elaborate
precautions to reduce this unbalance to very low
proportions it is almost impossible to eradicate it
completely, and in any case the ordinary amplifier
is not designed to do this.

Cross-coupled Amplifier

These difficulties are overcome by what is known
as the cross-coupled amplifier, and although in its
complete form it calls for four valves (or two double-
triodes) it undoubtedly gives very much better

quality than other schemes and is well worth the,

_trouble of setting up. This is rather tedious, and is
one of the drawbacks, the other being that it requires

checking every month or so if maximum performance
is to be obtained. On top of this. the testing should
really be carried out with a valve voltmeter, and

“although a very good, high-resistance meter can be

used, it does not permit of optimum results.

The basis of the cross-coupled stage is shown in
Fig. 8, in which it will be seen that the input is taken
to the grids of two valves (instead of the customary
grid and cathode of a single valve). In addition the
two grids are connected to the cathodes of their oppo-~
site number thus giving an input between grid of one
valve and cathode of another. If an earth is tacked on
to the lower valve in this illustration, that valve will be
acting as a grounded grid amplifier with cathode
input, thus calling for a low impedanee input. The
signal thus becomes applied to two valves in opposite
phase and a push-pull output is available from the two
anodes. Unfortunately, there are a number of com-
plications in the skeleton circuit as shown, principally
concerning the application of bias and H.T. and
certain modifications have to be made to convert
this into a practical arrangement. The latter is shown
in Fig. 9, and from this it will be seen that if a push-

\

&

Out

| Out

= ()

Fig. 7.—The two commonest forms of push-pull
driver stage.

‘ %HT# ;
(6)
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pull stage is added there will only be the two couplmg
condensers shown on the right ifi the entire. circuit,
thus reducing phase shift and’ reproductlon difficulties.
The second (double) valve in this circuit acts as the
valve in 'Fig. 8" (treating these as double- triodes),
and the first stage in Fig.'9 is added to facilitate D.C.
connections. .In this circuit, the variable resistor
providing bias for the two sections of first stage also

HI+

AMAMAAAR

a =~
{b |
vvvvvvvvvj
M a
Y o

a AAAAAA

AMMAAAAAAA
VWYY

VA

HT+

Fig. 8. (lefty—A balanced phase-splitter, and. Fig.

cross-coupled driver stage.

provides a balancing control, the arm being set when
the circuit is put into use so that no output results
when a pick-up or generator mput is apphed to the
first two grlds As a result thisis known as a ** Balanc-
ing Control.” The full manner in which this operates
is rather difficult to explain, the signal appearing in
the cathode circuit of the upper valve of the first
stage and thus automatically in the cathode of the
lower valve, and this provides a balanced output
applied to the second pair of valves, which brings us
back to the arrangement shown in Fig. 8. The first
two valves thus become the low-impedance generator
which is indicated in Fig. 8, and we are enabled to
use any type of input in the Fig. 9 arrangement.

Direct-coupled Amplifier

The first two triodes in the first stage in Fig. 9
are connscted direct to the H.T. line, so that this
stage is a cathode-output arrangement, and to use

this in an amplifier of the type of the Williamson
(which has been taken in this short series as a
standard) a normal-driver stage is added with the

_omission of the condensers shown in Fig. 9. This

calls for a biasing arrangement as shown in Fig. 5
of the series, and the push-pull stage in Ultra-linear
operation follows. Thus the final change in such an
amplifier consms of the addition of a 9-pin valve-

holder with a double-triode

valve of the ECC82 (12AU7)

type, and the changes in circuit
! which have been mentioned.
With suitable values it will be
found that greatly improved
transient response, as well as a
considerable extension in the
frequency range, are obtained
and, as good as the Williamson
is, in its present form, this
change will be found quite
noticeable, with the proviso
mentioned in the opening
article, that a good loudspeaker
assembly must be employed
or the changes will be inaudible.

HI+

Further Refinements

For those who are anxious
to obtain the maximum per-
formance, and have the appro-
priate type of reproducing
equipment, there is a further
refinement which may be-made
to this type of circuit, and
which, whilst not producing
an effect which is audible, will
result in removing some forms
of high-note distortion which
become more noticeable with
ageing valves. This modification is the neutralisa-
tion of the two stages shown in Fig. 9. A very small
capacity is connected from the anode of the upper
triode in the diagram to the grid of the lower one,
and from the anode of the lower one to the grid of
the upper. These cross-connected neutralising
capacitors, which may be a lin. length of twisted
flex, balance out stray capacities, but the average
amateur will not have suitable apparatus for adjust-
ing these, and therefore must take a chance on the
capacity suggested. Alternatively, a ceramic con-
denser with a value of 1.5 pF may be used in its
place and will be about right for the type of valves
mentioned.

Finally, remember that this type of direct-coupled
amplifier requires at least a monthly test," or meters
should be mounted on the chassis or panel with
push-button control, so that the balance and biasing
arrangements may be kept correctly adjusted.

Out

T
9. (righn—a full

Radio-astronomy at Cambridge
HE University of Cambridge has recently received
from the Mullard Company an offer to provide
over a period of 10 years the sum of £100,000 for
the purpose of continuing and extending the work
in radio-astronomy which Is in progress in the
Cavendish Laboratory. With this benefaction it
is.intended to set up a new observatory to be known
as the Mullard Radio-Astronomy Observatory. It
is hoped that a- 5|te near Cambridge will- be avallable

(\’\‘\\\1 RYXE Yo o0 A

.

for this purpose and that there will be space on it
for making a number of observations which have
not yet been possible.

The investigations which will be made at the
Mullard Observatory will be largely complementary
to those for which a different type of equipment, the
large paraboloid radio telescope at Manchester
University, is best fitted. The combination of the’
two different types of instrument will be important
in maintaining the lead of this country in this new
field of astronomical research.

+
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A STABILISED POWER UNIT FOR THE
EXPERIMENTER OR SERVICEMAN

By A. Shaw

HE amateur radio enthusiast so often needs a
bench power supply that reasons for designing
and building such a unit need not be given.

To be of maximum value it must be capable of
providing all theé commonly used H.T.+, heater and

- filament  voltages, including those required by
battery powered equipment. The H.T.4- output
must, therefore, be variable between approximately
€5 volts and 250 volts and sufficiently well regulated
and ripple free to apply, in particuiar, to battery-
powered equipment and, to a lesser extent, to mains-
powered equipments which demand a high degree of
load stability and regulation from their power
supplies. .

These requirements are readily fulfilled by a
voltage-regulated supply ; in addition, such a supply
offers the further advantages of the H.T.+ output
being independent of the load current up to a maxi-
mum specified value of load current and being sub-
stantially independent of fluctuations in the mains
voltage supply. The independence of the H.T.-+
output to the load current results in a very low value
of output impedance, thereby considerably reducing
the possibility of motor-boating in audio amplifiers.
The power unit shown at Fig. 2 offers the following
performance : o

(a) H.T.4 output variable between 65 volts and
250 volts. °

(b) H.T.+ output load stabilised to 75 milliamps at
230 volts. R

(¢) No variation in H.T.+- output for a 16 per cent.
variation in mains input.

(d) 4 millivolts ripple at 230 volts with 75 milliamps
load ; 4 millivolts ripple at 75
volts with 75 milliamps load ;
2 millivolts ripple off load.

(e) A.C. heater outputs of 12
volts, 6.3 volts, and 4 volts.

(f) D.C. filaments variable
between 7.5 volts and 0 volis.

General . - V7
Before discussing the unit

shown at Fig. 2 it would per-

haps be as well to consider the

general principles involved. -

The commonly used arrange-

ment is that shown at Fig. I.

It will be seen that T1, VI, LI,

Cl and C2 comprise a normal

rectifying and filtering circuit

anode of V2, the series regulator. The grid voltage of
V2 is primarily determined by the control grid/cathode
voltage existing at V3, a sharp cut-off pentode whose
cathode is held at a constant reference voltage by the
neon N1. Variations in the output will appear at the
control grid of V3 in a proportion decided by the values
of R4,RV5, and R6, where, by altering the grid/cathode
voltage they will cause V3 to pass either more or less cur-
rent, as the case may be. This, in turn, will modify the
anode voltage of V3 and, since V3 is directly coupled
to V2 grid, will alter V2 grid voltage in such sense as
to restore the output to the value from which it
originally varied. Say, for instance, that the output
fell. A proportionate fall would appear at the grid
of V3, decreasing V3 anode current, increasing V3
anode voltage and thereby V2 grid voltage. Since
V2 has no control, within limits, over the load
current, a decrease in bias resuits in a lower series
resistance, and the output will rise. In practice the
component values are chosen such that the gain of
the loop immediately counters a fall in output by
an equal rise, so that, to all intents and purposes,
the output remains constant. This regulating action
applies to variations due to mains input fluctuations.
variations due to changing load currents and
variations due to ripple.

H.T.+ Supplies (Fig. 2)

Tl, V1, L1, Cl and C2 comprise a filtering and
rectifying circuit which delivers approximately
380 volts of imperfect D.C. to the regulator section
and specifically to the anode of the series regulator,

— ]
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which delivers an imperfectly

regulated D.C. voltage to the Fig. 1.—The normal arrangement of 'a srabi'/i:s('rl power supply.
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! a triode connected KTé6, through parasitic stoppers, the series dropper, R11, to the neon, NI. It should

R1 and R2. The control grid voltage of the KT66 is be noted carefully that if C4 and C5 are capacitors

der[ved from V3, a Z77, essentially as snown in the whose cans are not isolated they must be completely

basic arrangement of Fig. 1. In order that the H.T.4+ insulated from the chassis. In the writer's unit this

- was done by mounting these two

_ components on a paxolin base.
They must also, of course, have
their positive tags earthed. Th
voltage al the cathode of N1 is thus
of the order of —60 volts, which is!
relatively well regulated and the
value of R9 cnsures that V3 is ade-
quately biased, while RVS8 provides
the desired range of H.T. - out”
puts.

Unfortunately. C4, C5 and R10
do not deal efficiently with 50 ¢/s
ripple, which has a marked effect
on the output ripple content. For
this reason C3 and R7 have been
included to feed the output ripble
back on to the control grid of V3,
which reduces ripple in the output
to the tolerable level of 4 millivolts
on load. C6 ensures complete load
decoupling.

) () (1A

A.C. Heater Supplies

. . . ) . . The A.C. voltages brought out
Under-chassis view of the instrument described. for bench heater use are largely de-

termined by what heater windings

1 g o

may be set as low as 65 volts, the reference voltage
§ at the cathode of V3 must be lower than is usual in
ﬁ - power supplies of this kind. Unfortunately, there is
no readily available neon which will maintain
jonisation at less than about 60 volts, which is too
high, and, therefore, the system has been referenced
to earth. This, in turn, requires that the sampling
chain, R6, RV8 and R9Y, is returned to a n egativ
voltage in order that V3 may be adequately biased.
This may appear to effect the saving of a neon, but
unfortunately this is not so, for it is completely
i essential that the negative voltage itself be regulated.
If this was not the case the regulation of the output o
(as opposed (o the stabilisation) would be no better
than that of a normal power supply using only an
L.C. filter, in other words, little better than that of
the mains. The negative voltage is derived by

negatively rectifying one side of the H.T. output from 350y 80mA. [ W
Tt ; the additional current thereby drawn from one
side of the 350/0/350 volt winding is only some %60% 15A. [
6 milliamps, which will not unbalance the transformer (L {
: toany significant extent. About —350 volts thus exists £ P
'! at the strapped anodes of V4, a 6X4, which after s g i [
ﬂ smoothing by R10, C4 and CS5, is applied through sy
& fza.
{ .wow. COMPONENT LIST (FIG. 2) v~ g_‘ fo
| iri—ik RI1—68 k. 2 w.
‘ i R2—47 R12—6.85 w, ve
i i R3—470 k.2 g:t%gOSS w. 5018 P I R <
f i R4&—I8Kk.2w. W, C. == — ——
i i R5—1 k. R15—3.3 k. ol e o] N
i i R6—150K. 2w C1—8 #F 500 VDCW
i ¢ R7T—Im = C2—4 ¢F 500 VDCW
§ i R8—100 k. ww. It D ]
i i R9—4Tk 2 w. C4—4 4F 500 VDCW Z
Y : R10—33k. C5—8uF 500 VDCW
§ i A resistors § watt unless otherwise noted. S : : —
| S Fig. 2.—Theoretical circui
® [e——— -
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are available at T1. In the writer’s case T1 had three  6.3-volt windings in series to obtain 12 volts you do
separate 6.3-volt windings, two of which were tapped connect them in series. This can also be inconvenient
-—and expensive. .

at 4 volt. It was, therefore, possible to obtain 12 volt,

6.3 volt and 4 volt outputs. The
only 5-volt winding had to be used
for V1 and was, therefore, at a high
D.C. potential. In conseguence, it
was definitely not available for
bench use. This leads to a point
which it is well to keep in mind.
The cathode of the KT66 is also at
a high D.C. potential and its heater
supply must, therefore, be refer-
enced to its cathode. Hence, under
no circumstances whatever can any

other use be made of the heater

supply for the KT66. On the other
hand the cathode of the Z77 is at
earth ; heater supplies for this valve,
therefore, may also be used to sup-
ply the 6X4 and/or for bench use.
By much the same token it is not
advisable to reference bench sup-
plies to earth; this can on occa-
sions be most inconvenient and, in
any case, can always be done at the
front panel if desired. Finally, and
with due deference, do make sure
that if you intend to connect two

P6E

[ {

RIS

UNREG. REG, Hi- 12U 6°3U
HI+  HIF

Vi3
(SET OCF1L )
RI2

AAARA @ARARAAR N

AMAMAAAA

V

CT Cgr i4.
w5

Rec. WA —
l. .—L RZ

the

bench power supply unit.

~OC,
FiL.

L]
;i

Above-chassis view of the unit.

D.C. Filament Supplies

The highest filament voltage likely to be required
is 7.5 volts at SO milliamps. The Jowest is generally
1.4 volts at 250 milliamps. These voltage and current
requirements are modest enough, but in between
the two limits lies the old enemy, five 2-volt valves
each consuming 0.2 amps. The worst current drain
likely to be encountered is thus | amp., and the
supply circuit components must be rated accordingly.
The F.W. bridge-type rectifier, Rec, requires an
A.C. input in the order of 12 volts. This may be
obtained from a commercial type of heater trans-
former ; or from the 12-volt bench output; or,
as in the writer's case, from a rewound output
transformer, which at least has the merit of being
cheap. In the event that poor and needy individuals
wish to rewind an old output transtormer the follow-
ing data are given for reference:

(a) The minimum cross-sectional area of the centre
limb of the laminations used must not be less than
0.25 sq. in. It is very advisable to use the largest it is
possible to obtain.

s=--COMPONENT LIST, Continued - -

1 C6—1 1F 350 VDCW T2—See text
C7—1,000 ,F (2..500) Rec—FW Bridge 15 v. a

25 VDCW 1 A. :
C8—3,000F (2% 1,500) VI—To suit Tl H
15 VDCW V2—KT66 or 6L6

C9—.1 «F 350 VDCW
S1—DPST (Bulgin)
S2—DPST (Bulgin)
S3—2-pole, 6-way rotary One 6-v. bulb and holder
L1—10 H. at 150 mA Nine panel mtg. insulated :
T1—350/0/350 at 80 mA terminals
(see text) Meter (see text)

O STPPTPRTPUNEPIE JOF PITe SSPRI SR BT L

V3777, 6J7, 6SJ7, etc.
V4—6X4 (see text)
N1—See text

T

I (-

|| () D A - D ) | -G O () D (- S | -

r— -

1 (S S ) 4 < D ) SN R || B <D D | < e e
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(b) The turns per volt that must be wound on for
both primary and secondary windings is given by :

10®
13.32A
where A is the cross-sectional area of the centre limb
of laminations.

(¢) Since the maximum secondary wattage (2)
is known, the corresponding primary current can be
calculated from Ohm's Law. Reference to wire tables
will give the correct gauges of wire with which the
secondary and primary windings must be wound.
In all respects the D.C. filament section is entirely
conventional. The writer used a 6.80 resistor in
place of a smoothing choke, only because no choke
was available, or wire to wind one, but it cannot be
denied that the choke is a superior arrangement. A
suitable choke can be constructed by winding about
300 turns 18 or 20 s.w.g. wire on some suitably sized
laminations, or at worst merely round and round a
cardboard tube without laminations. The important
point is, however, that it must kave as low a resistance
as possible, certainly less than 6.812, and preferably of
the order of 2 or 30,

Tpv

Metering

MI was included to avoid the necessity of having
external meters hanging all over the place ; it is so
connected that any D.C. output can be observed by
suitable switching of S3. Five voltage ranges are
provided by the switching of the five series resistors.
These are : 0/1.5 volts ; 0/15 volts ; 0/150 volts ;
0/300 volts ; and 0/500 volts. The values of the series
resistors depend entirely upon the basic movement of
M1 and they have not, therefore, been given ; they
also depend, of course, upon the voltage ranges
that cach individual constructor desires. Tn general :

R, the series resistor Rm

v
1
where : V. =the full scale voltage desired :

1 =the current giving F.S.D. ;

Rm=the internal melter resistance.
S3 is connected in such a way that only low voltages
can be applied to the low voltage ranges and only high
voltages 1o the high voltage ranges.

Components and Layout

A full component list is given on pages 612 & 613. In
a unit of this type many substitutions arc possible,
but should not be too liberal.

In particular the current
V1 and V2 should be adhered 1o closely. The
load stabilisation will only be as good as the
H.T. current rating of Tl and adequate stabilisa-
tion and regulation will be achieved only if
the H.T. from Tl is sufficiently high to maintain
a reasonable P.DD. across V2 with Rv8 set
to the highest H.T. output it is possible to
obtain. V2 must be a valve that is capable of passing
comfortably the highest current it is proposed to
draw from the unit and either a KT66 or a 6L6
will pass 80 milliamps. On the other hand, if indi-
vidual requirements are more modest, there is no
reason why Tl and V2 should not be less highly
rated components. VI may be any adequately rated
rectifier, while V4, which has to pass at worst only
10 milliamps, may be either thermionic or metal.
V3 can be any sharp cut-ofl pentode, a Z77 happens

ratings of TI, LI,

PRACTICAL WIRELESS

October, 1955
1o be conveniently small and the neon, NI, musl be
such that it maintains a P.D. across itself in the
order of 60 65 volis. MI and the associated seric
resistors will depend on individual holdings and
requirements.

Fuﬁdamentals of

Iron-selenium Cells
By E. G. Bulley

HIS tvpe of cell is really a development from

I the selenium rectifier, and falls into the semi-

conductor category. It consists of an

iron plate which is either circular, rectangular or

square. The iron plate can be considered as the

basis of the cell. on to which a layer of pure selenium

is applicd. This layer is processed by heat treatment

and annealed, as a result of which it produces a
Light

Direction

Current Flow
—

Conductor..

Translucent
Loyer

7o
External
Circuit

Selenium
Layer 7

lron Plate

Conauctor

Ring
follows
geometry
of Cel/

=1

light-sensitive surface. The sensitive area is then
sputtered with a transiucent metal coating and the
whole area is sometimes encased within a silver frame.
This usually tollows the geometry of the iron plate
as shown above.

The translucent coating forms onc clectrode, the
purpose ol which is to collect the negative electrons
that are emitted from the sensitive surface, namely,
the selenium coating. This phenomenon is the result
of the action of light being directed on to the sensitive
area via the translucent coating, thus causing electrons
1o be emitted and collected by the negative electrode.
which in turn are transferred either direct or from the
conducting ring to external circuitry and back to the
iron base plate, thus completing the circuit.

One will, therefore, appreciate that unless such
cells are exposed to light, no current output from the
cell is possible.

These cells have many uses, the main ones being in
exposure meters and light meters, the former being
used mainly for photography purposes.

Iron-selenium cells are more or less linear when
exposed to medium light intensities, but when exposed
to light of very high intensity they have a tendency to
be less linear. Furthermore, at the higher intensity,
leakage occurs between the two electrodes. the
reason being that large currents result in the internal
resistance of the cell being reduced.
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' STERN’S AMAZING BARGAIN
OFFER!!

A GENUINE
SPECIAL OFFER!

This THREE SPEED AUTOCHANGER
is by a famous manufacturer and is
offered for £9, 19. 6. (Plus 7:6 carr. and
ins.) Normal price £18.10.0. H.P. Terms

old Radiiyz'%

WE HAVE BOUGHT - {3, e 6. Dep. and 9 months at 16 11. N .
THE ENTIRE STOCK OF ® Complete with High Fidelity Crystal * Turnover’ Head
THE FAMOUS MODEL which Incorporates separate .
B3 PP RADIO OR stylus for L.P. ani 75 r.p.m.
RADIOGRAM CHASSIS. pecords:
® A'' MIXER "' Unit .
A 6-VALVE 3.WAVE. that will auto- 24
BAND SUPERHET WITH change on Tin Fa .
PUSH-PULL OUTPUT. 0in. and lqir;‘ Q};
= Thousands of these succes<rul and very popular eco- -d - 5o
Receiver Chassg‘s h:(s)v& tggg‘ggld'rror £15.15.0 each. records.
HEM FOR X
(plus 7/6 carriage and Insurance). £1] I] 9 16 .M Bl:m?? ge:vmnisn
H.P, Terms : Deposit £4.0.0 and 9 Monthly Payments of 18/11. aker's Cartons,
Thesé Receiver Chassis have proved to be about the most popular complete w ith
and successful Yet offered. Designed to most modern specifica- mountiny instruc-
tion, with great attention given to quality of reproduction. tions.

éxvm, excellent clarity of speech and music on both Radio and
ram.

The “SUPER-SIX.”
CONSTRUCTORS

A compact and highly
efficient superhet Radio-
Radiogram chagsis of

Tl\e{‘ .éi{:she |deSaIArer§In:emeut chassis for that ' Old Radiogram,” etc.
EW AND 9
12 MONTHS (B.V.A. VALVES SOG%AA%AI;J FEED FOR

A BULI\
N AR

PURCIIASE
N S TO

0 © PUSH-
7-VALVE

manufacturer and incorpor-
ate the latest Osram Valve
line-up, having two Ni8s in
Push-Full for approx. 7 watts output.
They cover 3 wavebands and are for operation on A.C. mains.

PULL™ outstanding quality for
SUPERHET RECEIVER operation on A.C. mains.

g U7CANhBUILD IT FOR

10.7.8. This receiver can

%% %:g £§,2,als§g‘s (El%,s be made to incorporate
Térms £4.6.8 Dep. 10 the new B.V.A. miniature
Months at 19/4. . valve line-up or the Octal ;
Mode! AW3-7 Receivers are ‘s"?‘;r‘,’gd“g(‘,e‘t‘;,% CTIOCR =
made by a well-Known @ .;iion Greatattention hasbeen paid to

the quality of the reproduction of both Radio Ll

reception and Record playing, and excetlent clnrlty of speech and
music is obtained. ® Covers 3 wavebands. ® Employs 6 valves
having PUSH-PULL for 56 watts output. @ A 4 position Tone
Control operates on both Radio and Gram. THE INSTRUCTION

They make an excellent replacement radiogram chassis.
THEY ARE BRAND NEW AND FULLY GUARANTEED.,

» & ASSEMBLY MANUAL is available for 1/6.

We can supply from Stock
The COLLARO 3-SPEED
» “ Transcription *’ Players

THE DENCO F.M. FEEDER UNIT *SSPREONATEY
AN R.F. STAGE
A 5 VALVE SUPERHET DESIGN having a frequency coverage of
88 to 100 mc/s. ‘This F.M. Receiver is designed to operate with
any type of Amplifier and most Radio Receivers. It incorporates
F.—F:Changer and two I.F. Stages followed by a Ratio Dis-
cnmmat,or. the valve line-up being 6AM6—12AH8—two 6BA6s
and 6AQ5. Overall size of assembled Chassis 7in. x 5lin. x 4iin.
high excluding power supply, or 7in. x 8iin, x 4iin. high with
power supply

The CONS'I‘RUCTOR S MANUAL, containing Circuit Diagram
# and Component Lay-out, etc., ig available for 1 8, and WE CAN
SUP};)L}?IA(}JéhSPEC}FIED COMPONE‘\ITS lll'tclugéng Ve}lves and

rille assis ol us 2/6 carrlage

* £6/13/6 © Sl

or for £7.2. 6 with Dial Assembly ag illustrated. WE WILL ALSO SUPPLY IT .

(a) Assembled and Ready for use, excluding Dial Assembly £8/17/6.

(b) Assembled and Ready for use, including Dial Assembly (as illustrated), £9.10.0

(c) Assembled and ready for use, with Dial Assembly and -~ Magic Eye ' Indicator mounted in centre

of Dial, £10.10.0.

(d) We can also supply (a), (b)and (¢) with and including an H.T./L.T. Power Supp]v for an additicnal
.17.6. The Supply Unit is also available as a separate Unit, size 6}in. x 3in. x 5in, high. Provides

250 volts at 50 mA. and 6.3 volts at 2 amps.

TWO COMPLETE Hi-Fi AMPLIFIER KITS
A HIGH QUALITY 8-10 watt AMPLIFIER 8 A 1o. Watt ‘* HIGH F|DEL|TY 9

Th: ideal Amplifier for General Home
Use and for Small Halls etc Push-Pull AMPLIFIER

RII():E 8"‘82?}\,;‘;‘5 anS(IERI%\LCI_I‘JEU]_-; Comprising "a_Main Amplifier Chassis
& CHASSIS £7.10.0. (Plus 2/6carr, @ And -2 Remote Control
and ins.) WE WILL SUPPLY @ Pre-Amplifierf/Tone Con-
LT COMPL TELY BUILT trol Unit. The remote
control unit measures
only 7in. x 4in. x 2in. and

R £9.10.0 (plus 5/- carr.
contains four controls,

e il

P
MODEL 2010 with the NEW
LIGHTWEIGHT ** STUDIO P "'
CRYSTAL PICK-UP

PRICE £18.5.3 (plus 7.8 %arrmge

and insurance). B.P. RMS
Deposit  £6.1.9 32" ‘monthly
payments of £1.2.4. .

Send S.A.E. for our
illustrated and
descriptive jeaflet

[ 3
®
3

and ins.). H.P. terms
f38 .6 dep. 8 months at

8 1. Designed for high being: Bass-Treble- i
ggalal!t;y 535533“‘}25’9’{ ‘Z,‘} Volume and a Radio, PLETE KITIS
10; watts, having 6V6s in @ Gram., Microphone FOR £?¥31&‘A(Ce{_;'x}‘a
Push-Pull and incorpora- Switchcontrol. It XU (T IO i

incorporates its own feed-back circuit on
the Bass Channel. LooP negative feed-
back is employed on the Main Amplifier which has a valve
line up 0{6J5-6N‘7 5U4 with two PX25s in push-pull and GJS and
6SN7 are used in the remote control unit. THE COM TE
UNIT ASSEMBLED AND READY FOR USE £17.0.0. (Carr
andins.5/-extra.) H.P.Terms £4.5.0 Dep., 12 Months at £1.3.5.
This Amplifier compares well with the Williamson and
similar designs at a fraction of their cost. The eomplete
@ seL of assembly instructions is available for 2/-,

ting negative feed-back. Suitable for use
with.all types of Pick-upsand most types of microphones and the
output transformer provldea for use of 3 and 15 ohm speakers.
BRIEF FEATURE

® Valve line-up bJS '6SN7. 574. with 6V6s in push- pull. @ First-
class reproduction of radio (where a tuning unit is used) and
record playing. e Separate Bass Boost and Treble controls
provlde an excellent range of frequency control.

The ASSEMBLY MANUAL is available for 1/- and includes
detailed layouts and component Price List.

STERN RADIO LTD. 109 & 115 FLEET ST, E.CA4.

Telephone
CENtral 5812/3/4
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BUILD IN A B] ARM

AND add fidelity to your installation

TANGENTIAL TRACKING MEANS —

<< LESS WEAR
J¢ EXTENDED response in both

the high and lower frequency scale

“ Fractical Wireless’’ August issue says—
better

test records appeared to sound even
than with our hitherto standard equipment,
‘rumble ’’ which was previously audible on an

organ test record, appeared non-existent.

Every serious ‘‘hifi’’ enthusiast should try to
make this part of his installation,

Bj arm 44/11
Pur. Tax 15/-
BJ plug-in shell 17/3
Pur. Tax 5/9

Manufactured by

BURNE-JONES & CO., L'TD., London, England

COMMUNICATIONS RECEIVER R.1155. Another purchase
from the Air Ministry enables us to onceé again offer this
superlative Communications Receiver at prices to suit every
pocket. A World Station Getter, this covers 5 wave ranges
18.5-7.5 mc/s, 7.5-3.0 me/s, 1.500-600 kc/s, 500-200 ke s, 2(X)-75
kefs. and s easily and simply adapted for mains use, full
detalls with circuits of recelver bemg supplied. New in Maler's
Cases and aerial tested. £11.19.
Ditto but slightly used for demonstmmon purposes. £9.10.6. { |
A.C. MAINS POWER PACK OUTPUT STAGFE.—In black
metal case enabling the receiver to be operated immediately
without any modification. can_be supplied as fOllOWa —Less |
Speaker, £4.10.0 : with 6}in. P.M. Speaker, £5.
DgDUCT 1}%’ IF PURCHASING RECEIVER & PO“ ER PACK |
TOGET!
;lease add carriage costs of 10/6 for Receiver and 3/6 for Power | |
ack.

POCKET VOLTMETERS, not ex-Govt.—Read 0.15 v. and 0-300 v. |

A

CRRYSTALS.—British Standard 2-pin 500 kc¢/s, 15/-.
200 kc/s and 465 kc/s. 10/- each.

bl(‘l!l{AGUE —.1 mf
a

recelvex with a 6.3 v. supply. These are the variable tuning units |
which use 2 valves EF54. and 1 of EC52. Type 26 covers 65-60 mc/s |
{5-6 metres)and Type 27 covers 85-65 mc/s (3.5-56.0 metres). Com-
%lete with valves and BRAND NEW IN MAKER'S CARTONS.

1/~ ea).

C. or D.C. BRAND NEW & UNUSED. ONLY 18/8.
Miniature
d. 600 v. metal tubulars, 10d. ea., 9/6 dozen

L)
R®.F. UVlTs TYPE 26 & 27.—For use with the R1355 or any

SOLDERING?

You can’t beat a

PRIMAX'

70/-

post free

Balanced grip
soldering gun
in unbreakable case

NLY 29/ eac

CHOKLES. —IOH 60 mA, 4-, 5H 200 m4, 7/6, 10H 120 mA, 10/6 (post

R.1132—A RECEIVER as described in the March and July
jssues for modifying to receive the Wrotham Transmissions.
In very good order and complete with valves. ONLY 65/-
(carriage, etc., 10/6).

POWER PPACK TYPE 3.—Used by the Services with theabove
receiver. A standard 19in. rack mounting job to match the
receiver, this Is for 200/250 v. mains with output of 250 v. D.C.

at 100 ma, and 6.3 v. 4 amps. Fitted with H.T. current meter
and voleeber Tested working before despatch. ONLY 80/
(carriage. etc.. 5/-).

fonnectln" cable with Jones plugs for receiver and power pack,

U.E.I. CORPORATION 13-

Open untll 1 p.m.
‘Holborn (Chancery l.ane Station) and 5 mins, by bus from

Amounts given for carriage vefer to inland only.
Gray's Inn Road, London. W.C.1
(Phone : TERminus 7937)

Saturdays. We are 2 mins. from High

Can be used semi-continuously without over-
heating. Easy soldering on hard-to-reach jobs.
Ready for action in 6 seconds. Permanent alloy
tip — lasts indefinitely with normal use and
care. Weighs only 24 ozs. Special loop for
hanging. Available in 110, 200/220, 220/250 v.
for A.C. only. 50/60 cycles (60 w.).

The ideal tool for any Radio—TV—Telephone
Mechanic or Amateur. One Year’s Guarantee

Sole Distributors :—

S. KEMPNER LTD.

(Dept. P.W.), 29, Paddington St., Londoan, W.1
Phone : HUNTER 0755

King's Cross.
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REMOTE CONTROL FROM

[E EXTENSION SPEAKER

A USEFl_JLQ UNIT FOR OPERATING THE MAIN RECEIVER FROM A REMOTE POINT
. ~ = By K. V. R. Bowerman

on the main receiver, the family likes to hear
the early morning programmes in the bedroom

or the kitchen, and other programmes in the dining-
room at meal times. All this can be done without
going to the expense of buying a second receiver, and
without the inconvenience of rushing from one room
to another to change the programme. This system
enables the listener to plug in to any extension speaker
point and

(1) Switch the main receiver on or oﬁ'

(2) Select one of two programmes ;

(3) Control the volume of the "extenision speaker.

As well as the extension speaker lines, two extra
leads are requnred A length of flat twin flex is
suggested. P

The remote unit compnses an extension .speaker,
mounted in a cabinet, together with two push-buttons
(bell-pushes would do), one toggle switch (SWI),
one S5-ohm wire-wound volume control (VR1)
and two 1-watt resistors of 54 K{2 each. At the main
receiver (built into the cabinet, if there is room) is a
unit comprising three G.P.O.-type 10,000-ohm relays
RY!, RY2 and RY3, one further 54 K& resistor
and a single-pole toggle switch SW2.
The Circuit

Fig. 1 shows a complete circuit suitable for either
A.C. only or A.C./D.C. receivers. When used on,

PERHAPS in addition to more serious listening

AMAAAAAAARR

A.C./D.C. receivers, care should be taken to ensure
that the wiring, push switches, etc., are properly
insulated, and that the remote unit is fully enclosed
in a wooden cabinet.

RY1 has two pairs of change-over contacts RY | B
and RY1C, and one pair of normally open contacts
RYIA. RY2 has one pair of normally closed
contacts RY2A. RY3 has two pairs- of normally
open contacts RY3A and RY3B. RY3 should be
mounted, with the trimmer condensers (TCI1
TC2), on a bracket as close as possible to the main
tuning condenser, so that the leads from these

components can be kept extremely short. The wiring
is otherwise quite straightforward.
The system operates as follows : button Bl is

pressed and completes the mains circuit via lead 1,
contacts RYIC, contacts RY2A, contacts RY!B,
and lead 2. Transformer TI is energised. As soon
as H.T. is available from the rectifier,
operates. RY closes contacts RY1A, which take
over from button Bl. The set is then switched on
and will remain on for as long as RY1 is energised.
Contacts RY 1B and RYIC are arranged so that they
change over immediately after contacts RY1A close.
If button B2 is now pressed, relay RY2 operates and
opens contacts RY2A, breaking the mains circuit
and switching off the set. If the set is left on,

and-

relay RYI .

operation of switch SWI energises relay RY3.

|
|
|
Ry 3A I
Qzesl |
|
5 1k
{
- I
= 1 .
Er ; §
TE 1 |
1] ES
A ;/ ] T ‘
7 — 3% . [
300 ! _L 2l i
o : ! i
A T Tl
| H | .
— i Ganged : PyIC-Q?—
""""" Tuning ~ 777" |
- _— 1 I
. ‘ . ’ ) A _ :_7___: o} F-Way Plug
Fig. 1.—The complete circuit, suirable for either A.C. only 3 B , @9 Socket
or A.C.[D.C. receiversqa When used on A.C.[D.C. receivers, oo} {ooonomal [aacsosad] oy
care should be taken to ensure that the wiring, push switches, A= T
etc., are properly insulated and that the remote unit is /ully ! xo) [“e2 &y ! Remote
enclosed ina uooden cabinet. : 4 LSM i
. R S :
H
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Contacts RY3A and RY3B close and trimmer
condensers TCi and TC2 (300 pF each) are thus
placed in parallel with the main tuning condensers.
TCl1 and TC2 must be pre-sct to add sufficient
capacity to change the programme from the lower
preferred wavelength to the higher. To sct these
trimmers, open contacts RY3A and RY3B by operat-
ing switch SW1, tune with the main condensers until
the preferred lower wavelength (say, the Light
Programme on 247 metres) is heard, then switch in
the trimmers and adjust these together, a quarter-
turn at a time, with a non-metallic trimming tool,
until the preferred higher wavelength is heard (say,
the Home Service on 330 metres). Re-adjust TCI
and then TC2 for maximum signal. Operation of
SW1 will then select one programme or the other
without any adjustment of the main tuning control.
Switch SW2 disconnects the relay circuit and allows
normal receiver operation when required.

It will be found, when tuning the receiver by the
main tuning contro!, that the self-capacity of the
relay contact arms and wiring introduces an error
in the dial reading. This error, which is propottional
to the amount of self-capacity present, can be
considerably reduced by removing the standard
paxolin wafers from the relay arm assembly and
replacing these with wafers made from material of
higher dielectric strength, such as Perspex. It is
important to keep the contacts RY3A and RY3B
clean and free of dust, otherwise crackling will occur.
One way to ensure dust-free contacts is to enclose
the entire relay in a polythene or cellophane bag.

Note resistors R1. R2, R3 and R4, These form a
divider nctwork which serves two purposes. First.
in the unlikely event of any stray D.C. from the relay
signal circuits finding its way via earth to the speech
coils of the speakers, it would arrive at the ends of
each coil in opposition and would thus cancel oul.
Secondly. these resistors together form, in effect, a
series voltage-dropping resistor capable of carrying
two watis and of total series value of 54 K. This is
the value required to limit the coil current of RY2 ot
RY3 to the correct value. R5 has a similar value
and performs the same function for RY1. The value
of VRI. the remote volume control, is not critical ;
5 to 20 ohms, preferably logarithmic, would do.

When operating the remote control system, the
receiver is. of course, left tuned 1o the lower preferred
wavelength and the Vvolume adjusted to normal level.

When the system is first put into operation, some
adjustment (o the tensioning of the relay contacts
may be required. In particular. there may be a
tendency 10 " trembler-bell’ action on relays RYl
and RY2. This can easily be put right by ensuring
that contacts RY1A close well before contacts
RYIB and RYIC change over, and by adjusting
contacts RY LA so that they are only lightly sprung
against the pull of the relay arm. Make sure that
contacts RY2A are also lightly sprung. When
adjusting relay contacts, use small snipe-nosed pliers
and bend the contact springs only at the root (i.c.,
where they enter the paxolin strips). - Before operating
buttons Bl or B2, always turn switch SWI to the
*“open* position (lower preferred wavelength).

RUGBY RADIO EXTENSION

HE Postmaster-General. the
R(. Hon. Charles Hill, M.P_,
recently opened a large extension of
Rugby Radio Station in Warwick-
shire.

The station was opened in 1926
originally, for the transmission of
radio-telegraph messages on a
wavelength of 18,750 metres, its
call-sign being GBR. With the
advent of short-wave communica-
tions, telephone and telegraph
transmitters, working on wave-
lengths of between 10 and 100
metres, were installed in a new
building and beam aerials covered
the 900-acre site. For the past
twenty-five years, telephone and
telegraph messages have been
transmitted from Rugby on short
wave to all parts of the globe and
the demand for these services
grew so much that it became
necessary to add a considerable

—

S S———

extension to the station, in spite of
additions made during the war.
The old station and the new

station now cover 1,600 acres of  Analvser,

Myr. B. R. Hutton-Pemman, an executive engineer, studies a
* an instrumens wsed Jor checking transmitter performances.

“ Spectrum

land.  Twenty-eight high-power
radio transmitters are housed in
the middle of the site in a specially-
designed building, which will
eventually be surrounded by about

100 acrials radiating signals fo all
points of the compass. The new
extension has involved ua greut
amount of intensive planning and

www americanradiohistorv com

has taken three years to build.

ft has been estimated that the
final cost will be more than
£1,000,000
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Build this
HIGH
QUALITY

LOW COST
AMPLIFIER

% Circuit designed by
Mullard research engineers.

% Specified componénts

Here’s an entirely new awmplifier
available from most circuit which brings high quality
radio deaiers. sound reproduction within
the rcach of thousands more
enthusiasts. It has bheen
designed by Mullard research engineers with special
regard for easy conztruction and low cost.

Iull details of the circuit are included in the 2s. 6d.

hook which 1s obtainable from radio dealers or direct Eg 2o
from Mullard Ltd. Valve Sales Department—2s. 10d. ;j’,:

post free. Get your copy now.

P e A T - R — - i

. ——
EASY TO BUILD GOOD TRANSIENT LOW OUTPUT = | LOW HUM !
AT LOW COST RESPONSE RESISTANCE AND NOISE
SR DA ST I
NEGLIGIBLE DESIGNED ROUND UNIFORM !
DISTORTION AT FIVE MULLARD MASTER VALVES FREQUENCY
ALL OUTPUTY EF86 ECCE3 2 x EL84 | RESPONSE IN |
LEVELS G230 or E280 AUDIBLE RANGE l
Mullard
S

MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

MVM3.8C
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S.L.8 SPIN

A precision slide rule drive. Complete with

WHEEL DRIVE

3-band giass scale, %in. x 4%in.

Printed—short,

medium and long

bands with station names.
Scale length 7in.

The spin wheel drive gives easy control
through a ratio of 24-1.
velocity coupling, eliminating strain on the
Condenser, and providing mechanical and
electrical isolation from vibration and noise.

Supplied with florentine bronze escutcheon.

Price—27/6d. complete.

Fitted with constant

M.E. GANG CONDENSER

Available as 1, 2 or 3 gang, 490 p.F. nominal
capacity, matched and standardised to close
limits.  Supplied with trimmers if required.
Other capacities available—details on request.

Cadmium plated steel frame.

Aluminium Vanes.

Low loss, non-hygroscopic insulation.

Spindle [in. dia. projects |qin. from front
plate.

Front area 2jin. x 2{:in. including sweep of
vanes.

Length excluding spindle : Price

i gang—1 {-in. 9/3d.

2 gang—2 ;in. 14/-d.

W 3 gang—3§in. 18/3d.

% Write for fully illustrated catalogue

ACKSON

BROS. (LONDON) LTD. (
KINGSWAY - WADDON - SURREY

Telegrams:
WALFILCO, SOUPHONE, LONDON
_Telephone: CROYDON 2754-5.

1.7381

FRee To AMBITIOUS
ENGINEERS!

] This 144-page Book l

' NAME

Have you sent

‘ENGINEERING
OPPORTUNITIES '

is a highly informative
guide to the best-paid
Engineering posts. It
tells you how you can
quickly prepare at home
on * PA (o]
FEE"” terms for a
recognised engineering
qualification,outlines the
widest range of modern
Home-Study Courses in
all branches ot Engineer-
ing and explains the
benefits of our E mploy-
ment Dept. [If you're
earning less than £15 a
week you cannot afford
to miss reading this
unique book. Send for
our copy to-day—
FREE.

Y ==~ FREE COUPON - g
Please send me your FREE l44-page:
' ENGINEERING OPPORTUNITIES ™

;ADDRESS

ESubIect or Exam.
sthat interests me

{ British Institute of Engineering Technelogy ;
' 4098, College House, 29-31, Wright's Lane,s
Kensington, W.3.

5
:

‘BIET

lererence P

for your copy ? IF YOUR RADIO RECEPTION

1S MARRED BY NO!SE FIT AN

WHICH IS l il [
YOUR PeT EDDYSTONE

Mechanical Eng.
Electrical Eng.
Civil Engineering
Radio Engincering

MAINS

o |

Automobile Eng.
Aeronautical Eng.
Production Eng. FI LT E R
%uldmﬁ, Plasu’fs
ra
Te,‘g,;,;’,':a::c'p | Cat. No. 732, specially
GET SOME designed for use with
LETTERS receivers covering short
AFTER YO UR and medium wavelengths,
STh this well screened Filter
A, ”‘A;‘I:h': Unit is most effective in
AMIC. E:_ suppressing mainsborne
A.M.1.P.E. electrical interference.
A.M.I.M.| Finished ripple brown
L.1.0.B. and supplied complete
A.F.R.Ae.S. with flexible lead and
B.Sc. socket.
A.MBrit.l.R.E.

CICT;Y & GUILDS

OF EDUCATION
etc., etc,

£2 15s. 0d.
For address of nearest stockist please write :

STRATTON & CO. LTD.

ALVECHURCH ROAD, BIRMINGHAM 31
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Tape Erase and Bias Oscillator

USE OF TWIN-T NETWORK FOR DISTORTION-FREE WAVEFORM

By Hugh Guy

NE aspect of recording on tape that does not
receive the attention it merits concerns the
source of bias and erasure. Volumes have

been written on recording and equalising charac-
teristics in the past few years and the circuits to
produce such characteristics are now familiar to the
recording enthusiast. Suppression of hum, too, is
fully dealt with in the literature, but apart from
recommending the use of low-noise valves in the
high-gain stages of the amplifiers suggestions on the
reduction of noise and recording ** hiss >’ are seldom
dealt with. L

In recent years tape recording has developed into
an art which compares favourably with and in some
cases is superior to disc recording, and to the ** hi-fi”’
amateur who desires the best from his recordmgs the
noise problem can b¢ serious. : 5

Bias and Erase Current

It is common practice to provide the bias and erase
currents from the same source. The frequency of this
source is dependent to a certain extent on the band-
width of the recording amplifier ; if a relatively low
frequency were to be used, say, 15 kc/s, then signals

from the recording amplifier of about' this frequency:

would “ beat > with the 15 kc/s signal, producing an
undesirable modulation which could appear as a
signal on the tape. Not only would the fundamental
note produce these modulated superfluous signals,
but harmonics of lower frequencies, if they were of
the order of 15 kc/s, would have the same effect.
Because of this it is customary to fix the bias source
at something greater than the third harmonic of the
highest recordable frequency, and in consequence
bias frequencies of less than 50 kc/s are seldom
encountered.

From an erase current point of view, then, the
fower limit is fixed only by the number of excursions
it is desirable for any magnetic particle in the tgpe to
make through its demagnetising cycle. Each particle
should, of course, make several such excursions to
ensure complete removal of any signal. Imagine, for
example, that the erase head gap width is 2.5
thousands of an inch, i.e., 0.0025in., and that the tape

travels with a velocity of 7}in. per second. Then the:

time taken for any particle to cross the gap is %’
milliseconds. This cor- -

responds to a frequency.- .of _I ¢/

3,000 c.p.s., and therefore for
a minimum of 10 erasing cycles
a frequency of 30 kc¢/s would
be required.

Within reason, the higher
the erase trcquency the better,
but there is no advantage in
exceeding 100 kc/s if the tape
speed is 7}in. per sec., as the
losses-in the material of the
erase head become too high,
causing unnecessary heating, etc.

Flg 1(a) (Ieft) —Twin-T network.
of Twin-T.

Osclllator Wa‘eform and Nonse

Briefly, then, the above -considerations determme
the frequency of the source. Now, the’ ostillator
producing the bias and erase current must have a
perfectly symmetrical sine-wave output. This is
essential in order that each particle is carried smoothly
through the magnetisation cycle and left with zero
remanence ; that is, no flux remaing in the particles.

A poor waveshape will not produce this effect. In
fact, a sine-wave possesses this property, only because
its rate of change is constant and perfectly $mooth,
and its mean value is zero.

Any amateur who has used a permanent magnet for
erasing will know the effect of asymmetrical erasure.
The background noise is very high, and the amount
of signal that can be recorded without overloading the
tape is considerably lower than the level obtainable
when sinusoidal erasure is used. Consequently, a very
poor signal-noise ratio results which detracts serlously
from pleasurable listening.

To a lesser extent the bulk of the single-stage
oscillators normally used in the simpler type of bias
and erase oscillator also suffer from the same defect.
In this case it is generally the poor waveshape that
contributes to the noise.

With single-stage oscillators it is almost impossible
to feed bias and erase currents to the respecllve heads
without loading the oscillator circuit elements and
distorting the waveform. True, it can be achieved,
but an oscilloscope is required to monitor the wave-
form while the heads are tuned and the oscillator
circuit modified to maintain a sine-wave output. And
even then the whole procedure must be repeated when
a_different tape requiring a new optimum value of
bias is used.

By far the best kind of oscnllator is the type in which
one or two stages are devoted to the generation of the.
sine-wave, followed by a further stage of power
amphﬁcauon to provide the 3-4 watts output at the
desired frequency. Certain classes of professional
recording apparatus do use such a system.

An even better refinement consists of including the
power amplifier in a balanced feedback amplifier,
which also includes the oscillator stage. This type of
aircuit results in gredlly increased stability and ease
of adjustiment.

From a constructor’s point of view also it would

AAAAAAAA
VWWYWY

Flg l(b) (nght) —C om'ement form
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be far simpler if the coils normally associated with
such an oscillator were dispensed with, This saves a
great deal of inconvenience and in the long run assists
in producing a purer sine-wave, since inductances are
inclined to be rather particular about the amount of
current they carry.

The frequency conscious elements, or in other
words the components which determine the frequency
of oscillation of the circuit, should consist therefore

v
o]
'
i

€in

Attenuation —w-

%

Frequency —»

Fig. 2 (left).—Frequency characteristic of the Twin-T nerwork. Fig.3
(right).—Approximate equivalent circuit.

only of condensers and resistors. A special bridge
circuit does exist which can be used for such a purpose
and, as this circuit has numerous applications in the
ALF. field, it is worth while discussing it separately.

Twin-T Network

Fig. 1(a) shows the circuii of the bridge and, from
its general appearance, the name by which it is
generally known, the Twin-T network, is rather
appropriate.

The transfer characteristic of the network is shown
in Fig. 2. Hcre we see that all of the input signal
passes with practically no attenuation to the output,
except for the frequencies in one band. In the middie
of this band there is zero output and this mid-band
frequency is known, somewhat erroneously, as the
resonant frequency (symbol fo) of the network.

Now not any random combination of resistor and
condenser will.produce this eftect ; the values of the
components must bear a distinct relationship one to
the other.

The most gencral condition is given below :—

Ifwo* C1 C2 R1 R2=k, where ®o=2xfo, and k is
a constant

1
then Rz=

I ( RIR2
(a1 Ra) and Ca=F (€14+CY)

By happy coincidence, one of those fiukes which so
rarely happen in the field of radio engineering occurs
if we make Rl and R2 equal, and C1 and C2 equal,
and if we put k equal to 1.

This formuia then reduces to the following :

woCR=1. where C!=C2=C, and RI=R2=R

1
= — R P B 5
Thus fo 54CR and R ind C3=2C

and the beauty of this solution is appreciated when
Fig. 1(b) is examined.

In this arrangement R3 is DlOdllCCd by connectmg
two of the R value resistors in parallel, giving R/2.
The same is done with the C value condensers, this
lime to give 2C.

Thus, a great deal of trouble is avoided in finding
values for R3 and C3, which would otherwise be
unobtainable In the standard range of components
due to the awkwardness of values invariably resulting
from the general formula.

<characteristic

|
H

The next problem is how can we use a network
with such a characteristic to produce oscillations. The
is completely opposite to, say, u
parallel-tuned LC circuit and, therefore, cannot be
used in the oscillator of the LC type. In fact, a simple
equivalent circuit to the twin-T network is shown in
Fig. 3, where it is seen to rescmble a series-tuned
circuit. At very low frequencics the reactance of the
condenser C is high, and the output eo is, therefore, a
large proportion of the input.
This is also the case at high
frequencies where the reactance
of the inductance is high. At
some middle frequency, however,
the impedance of the LC com-
bination is zero, and here the
output will be nothing and the
overall transfer characteristic is
therefore, similar to that of the
twin-T network in Fig. 2.

Using the Twin-T

To be of any use this charac-
teristic should be inverted so
that at one particulac frequency maximum positive
feedback could exist and this would determine
the frequency of oscillation of any circuit in which
the network were connected.

This can be accomplished by having both positive
and negative feedback paths in an amplifier (see
Fig. 4). The positive feedback path contains no fre-
quency conscious elements and the signal fed back is,
therefore, constant in amplitude over the pass-band
of the amplifier. The negative feedback, however, is
applied via the twin-T network and, therefore, all the
output of the amplifier is fed back except that portion
of the bandwidth which is attenuated by the network.
If a control is incorporated in the positive path to
maintain the positive feedback less than the negative
feedback, then only when there is no negative feed-
back, i.e., at the nuil-frequengy of the twin-T network,
will that in the positive path gain control and set thc
circuit oscxllatmb

What the circuit does, in fact, is subtract a humped
negative chaxactenstlc from a flat characteristic in a
¢ difference > amplifying circuit, giving a humped
positive response to a positive feedback path.

(Continued on page 625)
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Fig. 4. —Basic Twin-T oscillator.

www americanradiohistorv com


www.americanradiohistory.com

October, 1955

PRACTICAL WIRELESS

623

This Unit,
the circuit

sets sold in

23"

has proved itself highly successful—over 1.000

We invite you to visit us and see it in operation
for yourselves.
will be sent on application by return of posl
1/6, post free.

Kit of parts comprises drilled chassis. 77 x 47 x
, valves, wound coils, etc.

BAND 3 T/V CONVERTER—I86 Mc/s.- 196 Mc/s.

£2-5-0 post free.

which is a slightly modified version of
shown in Wireless World. May. 1954,

one month to buyers all over Englund.

Blue print and circuit details

Supply voitages etc.

channels,
extra.
extra.

Full component
and screen, 9/6 ;

200-250 mA H.T. 6.3 v. 1 a. L.T. Suitable for all
tvpes of T/V sets, T.R.F. or Superhet and all
Mc/s - 68 Mc/s.

Complete set wired and tested ready for use, 15/-
Power pack components to fit chassis. 30/-

42

list available.
four wound cvils and knob, 10/-,

Drilled chassis

ohm

80 cnie COAX

STANDARD iin. diam.
Polythene insulated.

GRADE '"“A" ONLY.

8d. yd.

SPECIAL. — Semi-air
'apa.ced polythene, 80
ohm Coax tin. diam.

randed core. Losses

Yolume Controls

Midget Ediswan type.
Long spindles. Guaran-
teed 1 year. All values
10,000 ohms to 2 Meg-

ohms.
No Sw. 3.P.8w. D.P.8w,
3/- 4/- 48
e |

cut 50%.

COAX PLUGS ...

SOCKETS ... -
COUPLER ... 13
OUTLET BOXES ... 4/8

9d. yd.

BALAN

, Ceramic, 4

150 pf., 1/3 5 250 pl.,

CED TWIN FEEDER per yd. 6d.

EENED FEEDER per yd. 1/~
50 OHM COAX CABLE 84., yer yd. {in. dia.
TRIMME!

1/8;

80
ohms

8d. 100 pf.

pf ~—70 pf.,
'1/9.” PHILIPS

600 pf.,

Beelsive Type—2 to 8 of. or 3 to 30 p( 1/3 each.
RESISTORS.—Pref. values 10 ohms 10 megohms.

CARBON

20% Type. } w., 3d.;
fow, 54.; 1 w., 8d.;
2 w., 9(’]
10% Type. } w., 94.:
5% Type. } w., 1=,
l% Hi-Stab. § w., 2/~
WIRE-WOUND POTS.
Pre-Set Min. T.V. Type.
Knurled Slotted Knob.
All values 23 ohms to 30

, 3/- ea. 50 K., 4/-.
Dm.o Carbon  Track
50 X. to 2 Meg., 3/-.
CONDENSERS, —mca, s,
values, to

02 and .1 350 v., 9
1/-. .25 Hunts, 1,

(8!
T.C.C., 9/8.

680 pt., 6d. ea.

WIRE WOUND
-1/8

5 w.) 25'ohm—

10 W. } 18,000 1/6
15 w. ohms 2=
3 w.) 15,000—

} 33,000 1/9

10 w. ohms 2/3

3w. LAB COLVERN, Ete.
Standard Size Pots, 2}in.
8pindle.  High Grade.
All Values. 100 ohmis to
54 K., 5/6 ; 100 K., 6/8.
W/W _EXT. SPEAKER
CONTROL 10 0, '3/-.

Mica, Ceramlcs. All pref.
Tubulars,
.0003, .001, .005, .01,
1 500 v. Hunts Moldseal,

ts, 1/9. 11,300 v. T.C.C.

/6.
plex), 3/6. 001, m.v., T.C.C., 8/6. .001 12.3KV.

SILVER MICA CONDENSERS,—10°%.

5 pf. to 500 pt., L=,

1% 1.5

600 pf. to 3,000 pi
pf. to 500 pf., 1/9. 315 pf. w 3, 000 pf. 2[.

1/3.

AVE RADIOGRAM CHASSIS
FIVE VALVES
L&TE‘T M[DGET

ALL W.
THREE WAVEBANDS
3.W. 16 m,—30 m.

M.W. 200 m.—550 m.
L.W. 8060 m.—2,000 m. SLRH’S
Brand New :md Gummn(eed. AC, ‘200/ ’50 v. Four
W, witch. 8h Long-

Gram.  Pick-up connections. High Q iron-dust
cored colls. Latest circuit technique, delayed A.V.C.
and Negative feedback, Output approx. 4 watts,
Chasgis size 13} x 5} x 21 in. Glass Dinl—10in. x
4} in. horizontal or vertical type available, lit by 2
Pilot Lamps. Four Knobs supplied. Walnut »r
Ivory to choice, aligned and catibrated ready for nse.
Chassis isolated from mains.
Carriage and Insurance, 4/6. PRICE £9- 15'
8in. or 10in. speakers to rnatch available.

BARGAIN VALUE IN
RECORD CHANGERS

Recommended for above chassis
B.S.R. MONARCH.—Latest Model & sp. Anto-
Changer Mixer Unit. Famous Magidise.
7, 10 and 12in. Record Selector. Modern
Cream Styling Dual Xtal Cartridge Stylus for
Hi-FI reproduction. As used by leading
manufacturers. Bargain Frice.

9! Gns. post free.

3 YALVE AMPLIFIER

With variable Tone and Volume controls.
B. 4 watts output.
Chassis isolated from Maipas,
gaualhty nmpllﬂer at an ecomomical price.

V.A. valves.

. 2/6.

3 Midget
Neg. feedbaci.
A.C.200/230 v. A
PRICE

Wired and tested, 7/8 extra.
Blueprint, urt,ult and instr.,

16 (free with kit).

Send 3d. stamp for Bargain Lists
N.B.—Terms €.W.0Q. or C.0.D,

NEW ' ALL
BoxED VALVES cuaranteep
1R3 7/6,5Q7 8/6)EF4L  10/6\MU14  §/6
185 7/6|63N7  9/-|LFoy PC 12/6
114 7/8/6V6 7/8!Multard 10/- I‘Ll' % 12/8
184 7/8(6X4 8/6 | EF50 > 12/6
394 8/-16X5 8/-|Equir. 5/8 Ple 12/8
3V4 8/-/[EA30  2/-iEFS0  10/6/PL8&2 10/
g?f g;: EBC41 10/8|EF86 13/6 ¥I‘¢%~1{3’ 11%//6
EB91  7/8|EFal s/e\ o -
GAMS  8/8lppcs3. g/ ELAL 118 L1t 128
6AT6  8/8] . {PYS2  10/-
i | EUC83 12/8|EL8S 128155 Y “gig
eEeM  8/6| ECHA2 10/8)EM80 12/8lgpe; g6
6K7 6/6|ECL80 12/8 EY31 12/ 8/6
GK8  §/-lEF39  7/8lEZi0 12/8
SPECIAL PRICE PER SET
1Hs5, 1T4, 185, and 384 or 5V4., ﬂe
51—

6K8, 0K7 6Q7, 6V6, 544 or GX-:
SPEAK FRET. —Expanded Bronze ane
mwetal 8in. x 8in., 2/3; 12in. x 6in., &/ )]
12in., 4/3 : 12in. x 16in., 6/- ; 24in. x 12§
TYGAN FRET (Murphy mt(em) —12%in. x 12%in., 2/-;
12in. x 18in., 3/=; 12in. x 24in., 4/~ ete., cte.

RADIO COMPONENT SPECIALISTS
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

Buses [30A, 133, 159,

Hours: 9 am

Wwww americanradiohistorv com

ELECTROLYTICS ALL
Tabular Wire ends

25(25 v., 50{12 v, 18
50/50 v., 4/500 v. /-
160 25 v. 2/
/500 v., Dub. 2/8
849 500 v. Dub, 4/8

S+16 450 v. Hunu b/-
13/450 v. B.E 3/6
164 167430 v. 'r c.C. 5/0
32/350 v. B.E.C.

32500 v. Dub. 5/—

TYPES NEW STOCK
8+16/450 v. Hunts 5/-
16+16/275 v. T.C.C. 4/8
16+16/450 v. B.E.C. /8
16416/450 v. T.C.C. 8/
164-24/350 v. B.E.C. 5
32/350 v. B.E.C.
32432/450v. B.E.C. o/o

60/350 v. B.E.C. 168
60+100/350 v. 11/8
604 250/273 v, 12/6

100+ 250/275 v. B.E.C.

-6 p.m.

32+ 32/350 v. B.E.C. §/8 12/8
32+ 32/500 v. DnbgWG 1000+1000/8 v. B.E.C.
Can Types, Clips, 34. ea. [}
348/450 v. T.C.C. 4/8 | 500 mfd. 12 v. 3/~
MAINS TRANSFORMERS.—Made in our own
Workshops to Top Grade spec. Fully interleaved
and  impregnated. RADIO AND AMPLIFIER
TYPE.—250 v., 60 ma. F.W_ sec., 5v.or6.3v.1la
rect. 6.3 v. 2.5 a., set Htrs., 21/, etc. C.R.T. HTR.
ISOLATION TYPE.— Low Ieal.nge with or without
259 sec. boost voltage, Ratiol:1orl:1.252v.,
10/& 4 v, 108; 63 v., 10/6; 133 v, 10/6.
l)mo with mains primaries ’00/2.50 v., 12/8. ﬂpecmls
to order. SPECIAL . —To deslgners spec.
simplex, 35/~ Viewmuur, 35/-; Lynx, 80/-;
P/\WW Tape Deck, 22/8; Soundmaster. 35[- 8
Mullard Amp., 35/- Osram 912, 35/,
I‘RANSF—an 100/"50 v. 6.3v.14 a. or4v.2& -
or12v. . 15a.,7/6; 6.3v.3a.ordv.3a.ordv. 4.,
108.

L.F. CHOKES.-10 H, 65 ma., 5/~ ; 15 H. 100 ma

10/6 ; 10 H., 120 ma., 10/6 ; 20 H. 150 ma.. 15/6'
sin\plex, 10/0‘ Soundmasbr. ls#. P/W QR.
gram., 13/8. UTPUT —Soundmaster
8/6; F/W Quality R’ ram ., 85/~; Osram 912

~ectionalised windings, £3.10.0. Mfrs. surplus types,
standardé pentode, 4/8 ; ditto tapped prim., 4/8;
small pentode, 8/8; Midget battery pentode (184,
3V, ete.), 4/6.

SOLON SOLDERING IRONS (‘200-2‘20v. or 230-250v.)
25 watt, instrument type, 19/6 63 watt, Pencil
Bit Type, 25/-; U5 watt, Oval Bit Type, 23/-.
‘omprehensive stock of spares available.
CBYSTAL DIODE,—Very sensntwe G.EC., 2!-.

F.M, TONER-UNIT (87 mc/s—105 mo/s), by Jason,
—As iested and approved by Radio Comstructor.
Complete Kit of parts to build this modern highly
successful unit, drilled chassis and J.B. diai, coils and
cans, 4 BVA miniature valves and all components
ete., for only, £6.10.0, post free. SUPERIOR
TYPE GLASS DIAL.—Calibrated in Mc/s and
edge lit by 2 pilot lamps, 12/8 extra.

1lustrated handbook with full details, 2/-, post free.

(THO. 2188)

166 & 190

I p.m. Wed. OPEN ALL DAY SAT

Post/ Packing up to } Ib, 6d., 1 . L]~ 3 1b. 1/6, 5 . 2/+, 10 ibe 2j6,
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SUPERB CABINET FOR ONLY ..

A straight T.R,F. A.C, or A.C./D.C. Mains Set—requires no
radio knowledge to assemble. Easy to read Diagram takes
you step by step. Only tools needed are pliers, Screwdriver
and Soldering fron. ALL parts in stock NOW. Order AT
ONCE stating which type of sec is required A.C. or A.C./D.C.
Mains—these are the sets to SHOW to FRIENDS !

WIrmg Dlagram and Parh Llst 1/- Post FREE

ONLY

AND

63/-

PLUS 2/ FOR
Postage & Packing,
EASY TO READ
WIRING CHART

PARTS
LIST éd, (Post Free.)

SATISFACTION OR CASH REFUNDED'!

PROFESSIONAL 3 VALVE MAINS SET IN

97/6

PLUS 2,6 FOR
Postage & Packing.

FOR THIS MULTI-PURPOSE
AMPLIFIER UNIT KIT!

The CHEAPEST 3-Vaive Amplifier on the market—can be builtin
2-3 hours WITHOUT previous radio experience ! High Gain.
Negative Feedback and Ready-drilled Chassis which is not *' iive.’
Ideal for amplifying Grams, small P.A. Equipment, Baby Alarms.
Office intercom Sets, etc. An ABSOLUTE BARGAIN at this price—
get YOUR order in NOW to avoid disappointment!

WRITE NOW TO B’HAM'S LARGEST WALK-AROUND RADIO STORES'!

NORMAN H. FIELD

MAIL ORDERS : 97, STRATFORD RD., BIRMINGHAM, 11.
CALLERS: 68, HURST STREET, BIRMINGHAM, 5. M5 3619

Rylee

© T/V TECHNOLOGY

@ RADIO ENGINEERING
® ELECTRONICS

® RADIO SERVICING

There's a big future in T/V and Radio. Act now !
Increase your knowledge. Back up experience with
asound theoretical background. 1.C.S. offer courses
of instruction in—

T/V TECHNOLOGY

ADVANCED SHORT-WAVYE RADIO
RADIO ENGINEERING

RADIO SERVICE ENGINEERING
RADAR

ELECTRONICS

FREQUENCY MODULATION
1.C.S. will also coach you for the
examinations —

B.LR.E.; P.M.G. Certificate for Wireless
Operators ; Radio Servicing Certificate
(R.T.E.B.) ; C. & G. Telecommunications, etc.,
etc.

ollowing

DON'T DELAY—WRITE TO-DAY for free descriptive |

booklet, stating which subject or examination interests you,
Fees include all books needed. Examination students coached
until successful. Reduced terms for H.M. Forces.

Dept. 170D, I.C.S., 71, Kingsway, W.C.2,

(Dept. I70D), International Buildings, Kingsway. |
London, W.C.2. I

I Please send booklet on.................... |
I [N pom et S A == |

(Block letters, pleasz)
Address

!
REPANCO "Gons™
COILS |
DUAL  RANGE MINIATURE
CRYSTAL SET COIL., with cir-
cuit. Type DRX1, 2/6.
DUAL RANGE COIL with re-
action. With 2 mains and 2
battery circuits. Type DRR2, 4/-,
MATCHED PAIR DUAL RANGE

(Regd. Desig-n)

T.R.F. COILS, with reaction;
with battery and mains circuits. Type DRM3 8/-
pair. i

]
STANDARD LF. TRANSFORMERS. Type S.E.
fiin x lin. x 24in. Pre-aligned, 465 kc/s., 13/6 pair. |

MINIATURE L.F. TRANSFORMERS. Type M.S.E. '
13/16in. x [3/16in. x 1{in. Pre-aligned, 465 Kc/s., |
12,6 pair. |
FERRITE ROD AERIAL. Type FRI. Long and !
medium wave. Complete with fixing brackets, l2v'6.I

* All coils wound on low loss formers.
* Individually tested and guaranteed.

* Post 3d. on all orders. x Trade supplied. [

Distributed by : }

RADIO EXPERIMENTAL PRODUCTS LTD.
33, MUCH PARK STREET, COVENTRY |
Telephone :  Coventry 62372 |

WwWwWw americanradiohistorv com
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The circuit has no option, therefore, but to oscillate
and.that. of. Fig. 4 responds in this manner. Before
descnbmg this circuit though it is -worth while
mentioning one or two other uses to which the network
may be put. -

AY

Filter Lo e

Its most obvnous use is'as a filter, particularly
for the removal of mains hum. The.twin-T network

pF

%
Detsils of Twin=T

T +300u
/ 22kNZE  Z22K0

MQ = z

: s

LALARAS

1K()-

AAARAA,

WWWWWWY

4703
LI

AMAAAAAA

Fig. S(a_).—Twin-T treble equaliser for tape recorder.

may be connected in series with the output from the
rectifier of a normal power supply. The regulation
will be worsened as a result, but the hum reduction
provided makes the arrangement particularly advanta-
geous if the power pack is to be used as a bias supply.

In this connection, if full-wave rectification is to be
used, then the resonant frequency will be 100 c.p:s.

1 R .
m—]OO. Thus, if C is

in uF and R in k{2 then the product CR=1.6.
The best practical values to produce this product arc
C=0.54F, and R=3.3 k. giving a resonant frequency
of 96.5 c.p.s. The attenuation at 100 ¢.p.s. is still, never-
theless, 35 dBs, despite the use of inexact values.

For "half-wave rectification CR=3.2 and suitable
values, once again compromising, are C=IuF,
and R=3.3 k. It must be remembered that, in each
case, the .vertical arms of -the ™ T ™ consist of two
resistors of value R in pardllel, and two condensers,
value C, in parallel.

A second frequently used application of the network
is in tone control and compensation networks. The

and consequently fo =
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treble response of the recording characteristic of tape
can be improved in the-playback-amplifier by the type
of circuit shown in Flg 5(a). Assuming the resonant
frequency needs to be 6 k¢/s, then CR = 0.0265,
and the improved characteristic is shown in Fig. S(b)
This circuit again subtracts two characteristics to
give a boost rather than a cut at the resonant fre-
quency and the similarity between the equalrser and
that of the oscillator shows the circuit’s versatility
and should give the enthusiast a very adaptable unit
for testing and improving his tape recorder while it
is in the process of construction.

The twin-T network is by no means the best sort of
equaliser to use for this purpose and its one major
disadvantage is that the resonant frequency cannot
easily be made vanable Furthermore the steepness
of the “cut” or " boost” is not very great and
should a steep characteristic be required then a
similar ‘circuit usmg an inductance and known as the
bridged-T circuit is more applicable.

For the oscillator we have considered, however, it
is not necessary to vary the frequency. and since the
circuit avoids the use of inductances and gives a very
pure waveform then lhe twin-T network is ideally
suitable.

The Oscillator .

The circuit of Fig. 4 provides a very pure sinewave
at the’right-hand anode when the feedback control
(the 50 k. potentiometer) is adjusted so that oscillation
just commences. As it stands, however, the stage
would be incapable of dehvenng the necessary power
to an erase head and must therefore be followed by a

power amplifier.

It would be a srmple matter to connect, say, a 6V6
output tetrode to follow the oscillator circuit shown
in Fig. 4, and this can in fact be done. The grid of
the tetrode should be coupled via a 0.01 uF con-
denser and a 0.5 M2 potentiometer, the slide of the
latter forming the take-off point for the grid. This
control is included to attenuate the 100 volts peak-
to-peak output produced at the right-hand anode of
the oscillator, approximately 25 volts drive being
required for the 6V6.

The output is taken from the anode of the 6V6 via
a suitable coupling transformer, the ratio of which
will be determined by the impedance of the erase
head which should be tuned by means of a suitable
coupling condenser. This series tumng permrts the
maximum amount of current to flow in the erase head,
and since the demagnetising field produced by this
head is proportional to the current flowing through it,
tuning ensures efficient crasure.

The'oné drawback with this circuit is that distor-
tion occurring in the power amplifier is not corrected,
and a good waveshape would only result when the

20
\

P N

N
/5

S~

_/4 . . ™~
_‘/

10

—

aob

*S00cC. 1KC. é 3 @ S5 6 78 0kc. IS 20

Frequency —»

Fig. 3(b).— Measured response of equaliser.
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0.5 M£ potentiometer was sct near its anti-clockwise
end (i.e., near minimum drive).

To-overcome this, the circuit of’ Fig. 6 was finally
developed. The basic circuit of' Fig. 4 is still used,
but here the output stage is included in the feedback
chain. A conncction is made to the anode of the
6V6 output tetrode and positive feedback applied
through the 330 k. resistor and 23 k. variable control
10 one grid, whilst negative feedback is applied

PRACTICAL WIRELESS

October, 1955

the oscillator should be housed in a screened com-
partment and the output leads kept well away from
the grids of high-gain stages. ’

The twin-T network should be wited together as
neatly as possible, occupying a minimum ol space
and the input connections kept clear of the output.
Any stray capacitics across the circuit render the
network less effective as a bridge.

The connection for bias for the recording head can

either be made to the anode

VVVWYVVVY

&=/ AAAMAMA

T wﬁﬁ“’—,‘o of the power amplifier or to
= 300 the *““free” anode ol the

' ECC91. In either case a
resistor of between 50 k. and
150 k. should be connected in
scries with the head to limit

CR=10032

Twin—T
Network

the bias current, which can be
adjusted if the series resistor
is a potentiometer.

One final note concerns the
setting up. When the valve

WWWWy
X~

FD

AMAAAAAAAA

g
)
o |

A
v

15KQ I 470
AQ

heaters have warmed wup,
switch on the H.T. (which can
be in excess of the 300 volts
shown on the diagrams) and,
with a pilot light or low
wattage torch bulb connected
across the sccondary of the
transformer, slowly rotate the
25 k. positive teedbuck con-
trol until the lamp just begins

Ao

Fig. 6.—The complete oscillator.

through the twin-T network to the other grid of the
double-triode amplifier. With this arrangement any
harmonics that arc present are fed back through
the twin-T network and therefore suppressed, provid-
ing a pure output waveform.

Construction and Setting Up

The oscillator can be constructed as a self-contained
unit and if miniature valves are used, it can be very
compact. The double-triode recommended is the
ECCY] or 6J6, which can be purchased quite cheaply
on the surplus market. It is also known in the CV
series as the CV858, and has a B7G base. The 6V6
beam tctrode can also be obtained on the surplus
market. this of course being a valve with an octal
basc. As an alternative to the 6V6 a miniawure
equivalent, the 6BW6, can be used. This is an all-
glass valve on a B9A base and the pin connections for
this and the ECC91 are given.

The construction of the output coil will depend
entirely on the type of head with which it is to be
used. It is preferable to wind the coil on a former
with an iron dust core : the coil used with the above
circuit was wound on a Mullard Ferroxcube core,
the whole transformer thus being enclosed in a neat
pot construction.

In this case the primary consisted of 400 turns of
36 s.w.g. cnamelled copper wire, pile wound, and
the secondary of 36 turns of 30 s.w.g. enamelled
copper.

So far as the layout of the circuit is concerned no
special precautions need be taken. To prevent
pick-up in the other circuitry, should the oscillator
be built as an integral part of & tape recorder amplifier,

to glow. This gives an
indication of the commence-
ment of oscillation of the
circuit in the absence of a
more reliable measuring instrument, and for the best
waveshape this lower limit should be adhered to.

£ceor (876) sawe (894)

Fig. 7.—Base connectiois.

Test runs can then be conducted on the tape
recorder 1o set the optimum bias level and adjust the
power output for satisfactory erasure.

THE |
SUPERHET MANUAL

5Sth Impression
By F. J. CAMM 7/6, by post 7 10
From
GEORGE NEWNES, LTD., Tower House,
Southampton Street, Strand, W.C.2.

WWwW americanradiohistorv com


www.americanradiohistory.com

October, 1955

PRACTICAL WIRELESS

627.

) .
Great Britain’s Valve =] TR Mail-Order House
Order C.O.D. or remit with order A_l|246HIG ALNE Postage and packing 9d.
. HIGH ST. HARLE SOER, N 1 et
BRIMAR [6BW7 23/3|2524G 13/11 e UU5 13/11 15/3|HB /1
and 6C4  19/11 35A5 73 ; ' uus 13 10/~{HF93 17/
FERRANTI|6CS 20/7|35L6GT 17/3|141TH 21/3| KT76  17/3|U107 13/11 12359  26/6/UU7 1 /1 D026 33/2 | HK90 1:3.
Dl " 10/6/6D6  50/7)BWe 1311/132BT T7/3) KT8l  233|Ulz 137112719 233|008 18/11| DO ‘25l |HLIS 13
DAF9 17/ 9/10/35Z3 13/11]171DDP KTI01 33/2/U143 13/11 |2729 233{UUS 13/11 | DW4/350 HLI13C 13/
F96  15/3/6CH6  26/8!35Z4GT 19/11| KTW63 17/3|U145 13/11 {2759 26/6]*V503  20/- 13/111HL92 20/
DK91 17/3|6F6G 17/ 13/11 /185BT /2| KTZ41 23/3(U147 1311 (ZD17  17/3| VP23 5/3| DW4/ HVR2 266
DK% 17/3[6F7 231142 1/3|185BTA 33/2| KTZ63 17/3({U149 13/11 |ZD152 18/11|VP4l 20/ 13/11;HY90 1311
DL 15/3[6G6G “17/3{43 1/3|202DDT 13/3/U150 13/11 (6BJ6  17/3|VP133 20/7|EAS0 ~ 10/-[TW4/350
DL  15/3|6H6GT 12/-|50A5 73 21/11| L77 13/3|U152 6/7 |12AT3 15/11|VP210  19/3{EABC80 17/3 13/11
ABCS80 17/3|6J5GT 13/3|50C5  20/7  202STH LN152 24/7/U153 18/11 35W4 13/11|VP1322 20/7|EACS1 33/21W4/500
EBC41 15/11(6J7G_ 17/3 23/11/ LN309 24/7 U302 *101 8/6/1C1 17/3|EAF42 18/7 /1
CCB4 ~23/3|6J7GT 17/ 10(202VP_"20/7| LZ319 /7/0319  13/11 | *161 8/6{1C2 17/3|EB34  12/-|KB 15
ECF82 24/7|6K6GT 17/3|50L6GT 17/3|202VPB 20/7| MH4M  13/3, U329 *202 8/6{1F2 15/3|EB4l  12/-(KF35. 15/
ECH42 321/3|6K7 17/3/75 /11 | 203TH MH41  13/31U702 303 8/8(1F3 5/3|EB9L  12/- KK32 19/1
ECLS0 24'7(6K7G  17/3|77 0/7 MHD4M VMS4B *301 8/6/1FD9 . 17/3| EBC33 15/11 | KL35 i
EF4l  17/3{6K7GT 17/3|78 0/7(210DDT 153 21/11{ W17 *305 8/6{1P10 +15/3| EBC41 15/11 | KLL32 21/
EF42 23/3/6K8G  21/3)|80 13/11[210BF  12/-| MKT4(5/7) | W21 (T) 1PLL 5/3| EBC90 15/1 SD3 "~ 90/-
EF80  93/3|6K8GT 21/3/80S  13/11|210LF 12/ 21/3|WasM = & MAZDA  [6C9 1/3| EBF20 19/11 |PenAd 21/3
41  17/3|6L6G  23/3|*83 15/-|210PG  23/3| ML4_ 13/3| W6IM/CL Acgau 13,3 6031 1/3|EBL1 ~23/3|PenB4_ 2313
EL42  17/3|6L7 21/3{*807  25/-|210SPT (7) ~| MS4BM/CL 7/ 6D1 10/-|EBL2l 21/3{PendDD 23,3
EL84 17/3|6Q7GT 15/11(1629  17/3 19'3 20/7| W76 7/ 21/11 6D2 12/-|EBL31 21/3|PendVA(5/7)
EL320 23/3|6R7G 151 210VPA (7) | MSP41(5)  |WT7 73 |AC/P4 “23/3|6D3  19/11|EC31 13/ 21/3
EM71  23/3{6SAT 21/3|COSSOIR 19/3 19/11 | WBIM 2417 | AC/Pen (5/7) |6F1 23/3|EC52 19/11|PCC84 23,
EZ40 13/11|6SCIGT 23/3|and 210VPT(7) | MUL4 13/11|W101M 17/ 21/3|6F11  17/3|EC91 15/11|PCF80 24/%
EZ80 13/11|6SK7  17/3| EMITRON 19/3| MX40M/CL~ {W10T  17/3 [AC/SG 23/3|6F12  23/3|EC92 ~13/3|PCL83 24/
*(A2 17,8/6SLTGT 23/3|DDL4 . 12/-|215P 8/~ V CiTHL 6F13  23/3|ECC32 23/3|PL33  17/3
0zZ4 6/7|6SN7GT 23/3| DDT_ 21/11|2153G  19/3 - 23/11|6F14 /3| ECC3¢  23/3| PL38M/CL
PCC34 23/3|6SQIGT MP/Pen(?) |2200T 19/3 ACITP 23/11 |6F15 73| ECC35 23/ 28/
PC 23/ 15/11 21/3(220PA  8/- AC/VPL(5/7)[6K25 13/11|ECC40 23/3 PL81 23/
PCF82 24/7|6U4GT 19/11 /MVS/Pen” " |220TH 23/3 20/7 6L1 /3|ECC81 23/3|PL82 17/
PL8L  23/3|6US/6G5 17/3| (5/7) 20/7|225DU 266 AC'VP220/7|6L18 15/11|ECC82 93/3/PL83 23/
PY83 19/11|6USG  17/3|MVS/Pen B |302THA 23/1 AC2,Pen 6119  23/3|ECC83 23/3/PL820 23,
PZ30 19/11|6U7G 17 20/7 [302THA 21/3|6LD3 15/11 ECC84 23/3|PM2A 8-
R2  13/11|6V6G  17/3|OM1 1311 23,11 3 |aC2PenDD \SLD20 15/1 Col™ 33/ 2B 16/7
R3  13/11|6VEGT 17/3|/OM4 15/11|311SU 13/11 23/36: 17/3|ECL80 .24/7 PM2HLM
RI0  3%2|6X5G  13/11|OMS6 7/3332Pen 17:3 AC4 Pen o 17/3|ECH3 23/1 12/-
RI11 8/ XSGT} /11 | OM10 1/3|402PenA 21/3 B P25 17/ CH21 ~ 21/3 | PM22A(5)
Ri6 6/6|7A2(577)21/3 PTI0  21/3/405BU 2616 AC5 Pen 6P26  17/3|ECH35 21/
*R17  17/8|7A3 1/3{PT41  21/3{451PT 17/3 P23 23/3{ECH42 21/3|PM24A
R19 6/ 7%6 15/11|SD6 12/-|506BU 13/11 AC5/PenDD |10C1  21/3{ECH81 21/3 10
R52 : 13/117B7 +/3|SD61  12/- 23/3|10C2 81/ 33/2 [PM24M 21/3
UBC41 15/11{7C5 7/3|SU25 28/ MARCONI- D1 10/-{10F1  23/3/EF9  20/7|PM202 15/3
UCH42 "21/3|7C6  15/11|SU2150 26/6| ~ OSRAM DD4l  12-(10F3 23/3|EF22 17/3/PY3l 13/11
UF4l  17/3|7D3 1/3| SU2150A B3 23/3 DLS10 17/8{10F8  17/3|EF36  17/3|PY80  16/7
UL41  17/3|7D6 113 26/6|B65S 23713 HL23  “12/-/10L.D3 15/11|EF37A 23/3/PYsl 19/11
UY4l 13/11|7D3  21/:3|1A7GT 19/11|B152  23/3 D 10LD11 F3g 17/3|PYs2 13/11
*VR75/30  |7D9 7/3|1C5GT ~15/3|B30)  23/3 15/3 15:11/EF40  23/31PZ30 18/11
17/6|7H7 7/3|2P 19/11|B329  23/3 HL4l  12/3(10P13 17/3{EF41  17/3| *RG1/240A
*VRIO5/30 |7K7  15711|4TSA  26/6|B339 2313 HL41DD 10P14 17/3|EF42 23/ 0/-
17/6{7Q7 7/3|6AB8  24/7 D4l 12/- | 15/11120D1  12/-|EF54  23/3|SP4(5/7)20/7
*VRISO/X  {TRT  19/11|6AJ8  21/3|D42 1313 HL42DD 2072 23/3|EF55 93/3|SP13  20/7
15/-|787 21/3|6AK8 17/3|D43 1713 15/11|20L1  23/3| EF! 23/3|SP13C. 20/7
1ASGT 15/3|7¥4  13/11|6AQ8  23/3| D77 12/~ HL133DD [20P1  23/3|EF85 23'3| TDD2A 15/3
1AC6  17/3|724  13/11{6B7 8/7|D152  12/- /11|20P3  17/3|EF8S  23/3|TDD4 21/11
1D5  13/11|8D2 20/7|6BQ5 7/3| *DASD 37/ ME41 "17/3|20P4  23/3(EF89  17/3| TH2IC 29/2
1D6  13/11|8D3 23/3|6BX6  23/3| DH63M/C MES1 17/3|20P5 17/3|EF91  23/3|UABCS0
114 5/3|9BW6  28/66BY7 23/ 15111 P41 13/3|30C1  24/7 EF92 17/ 17/3
1LA6 17/3|9D2 /7 | *6F" 17/6| DHT6  15/11 P61 13/3|300L1  23/3|EF93  17/3|UAF42 18/7
R g, ldln, e T B Rt
iR5 7/3|11D3  21/11|6SH7 13/11|DHI101 28,6| N145  17/3:X14  19/11 Pen25 19/11 fé{lLlPS/ EK32 93/1 UBpgo} 5
154 5/3|11D5 21/11|6SL7GT 23/3| DH107 15/11| N147  17/3)X17 17/3 Pen 44 23/3(181, 12/ 21/3|UBL2L 21/
185 7/3|12A8 7/3|6SNTGT 23/3| DH142 15/11| N148  17/3|X18 1273 penss 2173|0010 (126lEr2  sy3|Ucyz 13
T4 5/3|12AH8 21/3/65S7 13/11)DH149 15/11| N153  23/31X22M/C 23/3 |Pen45DD "~ |EYIC 13/11+p131 95/~ UCCB 23
1U5 7/3|12ATS 15/11)6V4  13/11|DH150 15/11| N309  33/3|X24M 23/ 213 P23 191115152 17/3|UCC8s 23/
2A3  19/11]12A 3/3|7TAN7 23/3 DK82 173 N329  17/3/X4IM 23711 |Pends 233|528  %LIELS3  17/3|UCF80 24/
3A%  19/11{12AUS 23/3|8A8 4/7| DLE3_ 151 23)3 X61M “21/3 |Pen383 21/3/13%  99iELa4  23/3|UCH2 21/
D6 5i3|12AU7 23/3(125G7 17/3{DL145 15/1 17/3 X63 13 |Peniss 1773|0128 513 oy/3|UCHE 21/
3Q5GT 15/3|12AX7 23/3|12SK7 17/3|DN4l  "23/3| N727/6AQ5 |X65 1/3 1Pen 45300 11387 A1-|Eras  2g/8|UCHS! 21/
3S4 5/3(12BA6 17/3|13SPA 20/7|DN143 21/ 17/3|X76M 1/ 26/8 | 1020 10/8|gr1  17/3|UF4l 7
3V4 5/3{12BE6  21/3|16A5 7/3| EABCS0 17/3| PCC84  23/3|XT78 1/3 |Pen DD4020 | *1¢ 15/-|Er42  17/3|UF42 23/
4D1 3/3|12BH7  23/3|1723 19/11|ECC82 23/3| PCF80 24/7 |X79 1/ 26/ EL50 26/6|UGF85 33!
504G 18/11{12C8GT 19Y3  13/11|ECC85 23/3| PCL88 24/7|X81M 29/10 {QP25 21/11 MUL- EL8L 23/ 17/
5V4G  13/1 9/11/21A6 23/3|ECH81 21/3| PX4  18/11 |X101M ~33/2 |QP230 21/1 LARD|EL84 17/3|UL44 28/
5Y3GT 13/11|12J5GT 13/3|21SU  19/11|EF85  23/3| PX25  46/5|X109 1/3 [SP41  "23/3|ACO44 19/11|EL85  17/3|URIC 13/1]
53 19/11|12J7GT 17/3|35A5 7/3|EL84  1%/3| QP2l 21/11 X142 1/3 |SP42  23/3|AZ1  13/11]/ELS0 17/3|UYIN 13/1
574G 13/11[{12K7GT 17/3|35Z3 13/11|EM32 17/3| U10  13/11|X143 1/3 |[SP61  23/3|AZ31 13/11|ELSL  17/3|UY4l 1311
6A7  23/11|12Ks  23/3|40SUA 13/11(EM80 17/3| Ul4  13/11|X145 1/3 |SP181 13/11|CBL1 ~23/3|EL820 ,233|VP2B 19/
6A8G  21/3|12K8GT 21/3|41MTS M/CL,|EZ80 13/11| Ul6 6/ X14 1/3 [SP210 “19/3|CCH35 21/3|EM4 ‘17/3|VP4B 20/
6ABGT 21/3|12Q7GT 6/6H30M  26/8] U7 9/11X148 1/3 | T4l 73|CL4 1/3|EM34  17/3|1LD5 1%/
6ACT 23/ 15/11{41IMXP 12/7 |[HD14  15/3| Ul8/20 1911, X1 21/3 | TH41 /3/CL33  17/3|EM80  17/3|IN5G 15/
6AGS5  23/3[12SL7GT  |41STH 23/11 HD24M 15/3| *U19  30/-|X727/6BES  |TH2321237i1|CY]1  13/11|*EN32 30/-| *2D2I/ENO1
SAGEG 17/ 3/3 42MPT 23/3|HL2  12/-| U3l  13/11 _ 21/3 | TP23 CY3l 13/11|EY86 26/ 15/-
6ALS 12/-1128R7 15/11[42SPT 19/11|HN309 24/7| U33 28/6| Y61 17/3 | TP2620 DAFIl 17/3|EY91 13/11!{5Y3G 13/11
6AMS5 17/3|1205G 17/3|43TU  13/11 | KT2 9/3[ U35 26/8|¥62  17/3 |U22 DAF% 17/3{EZ35 13/11{5Z4GT 13/11
6AM6 23/3|*13D1 17/6/451U0  19/1 13| U7 26/6|Z14 15/3 |U24 DCC30 33/2/EZ40 13/11|6AB7 13/11
6AQ5  17/3[14H7 7/3(52KU  13/11{KT33C 21/3| US0  13/11|z22M  19/3 |U25 *DF70 15/-/EZ41 13/11|6C5GT "13/3
6AT6 15/11|14R7 1@/11|53KU 19/11(KT36 23/3| Us2  19/11(Z63 17/3 (G201 13/11|DF91  15/3|EZ80 13/11|12H6  10/-
6AUS  23/3|1487 1/3{54KU 19/11|KT41 21/3| U54 19/11|Z66  29/10 |U251 DF92  15/3/EZ9% 13/11(12SC7 19/11
6B4G 19/11/15A2 23/11(61BT 23/ 3/3| U0 13/11|277 23/3 (U281 1 DF9%  15/3|FC2  23/3|12SN7GT
6B8  19/11/15D1 23/11'61SPT %g/ KT56 33/2| U6 131112142  23/3 U282 DK40  21/3|F 23/
6BSGT 19/11|15D2 23/11 |62BT /2| KT61  17/3| UT8  13/11/Z145  23/3 |U30L 1 DK91 17/3|FC4 711 |25Z6GT
6BA6 17/3|18 21/3)62DDT 15/11 | KT63  17/3| 081  21/11]Z150  23/3 |U403 1 DK /3 FC13_ 9311 13/11
6B 21/3|19AQ5 17/3'62TH 21/3|KT66 23/3| Us2  19/11|Z152  23/3 |U40! 13/11|DK% 17/3 FCI13C 23/11|35Z5GT
6B 23/3{19BG6G 23/3|62VP  17/3|KT71  17/3| U84 1911 26/6 U801 23/3| DL 5/3 | FW4/800 /11
6BH6 17/3|20D2 23/11|63ME 17/3|KT74 13/11| U101 21/11|Z319  46/5 |U4020 13/11{*DL71 15/ 9/11|*85A1 ~ 30/~
6BJ6 173 21A6 23/3|65ME 17/ *DL72  15/-/GZ30 13/11|*35A2 22/6
6BR7  23/3|25A6G 17/3|66KU 13/1 DL92  15/3|GZ32 19/11|*%0Ci 1l/6
6BW6 17/3r25L6GT 17/3/67PT 17/ Di%4 15/3/1GZ33 19111164V 18/7

Also ask for Types not listed

Great Britain’s Valve

%‘;VALVES
D FE

e 746 H HIGH ST RARTESOFR Wit
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FTA}:)\RD coAx ]‘0;‘; 1053
Joth tepes 750, appros. ibu. dia. (new. i |

COAX Fl’l"ﬂNG solderiess plug. 12

1/8 : ontlet hox, 4'6 : coupler (double qod.e(
Line contiestor, joius 2 lengths permanently.
SPECTAL OFFER

500K. POTENTIOMETERS.

5K.. 100K,

9 each of above values for «nly 4'9.  AH nunsed
with appros. Lo, epindie,
MICA CONDENSERS

5O TS, 200, 40D, 60D, 2,000, 2,600, 5000 pi. 2
doz. Bargain assortment of micas, 50 fur 8 9.

VALVES — BEST AND CHEAPEST:
A—makers' cartons.  B—1 numl and  boved
T'ype A BType A A b
Grée: 88 Q71 8 - 2
6Jo03T /9 5 — 38
637 - 5 — 129
GRGGT 8/— .= 89 5
GK7 6/8 — |1uM6 -— 9 23
GK7G 48 — ‘&0 = 8 3
VALVES TFOR ‘ ECONOMICAL

U'no RK:4s, with holders, 5 8.
VALVEHOLDERS (AMPHENOL) Octals (U.R.S
or British), Bt RRA, HYB, BHA. -

PLUGS FOR VALVEHOLDERS BT and HOA
(very neat), 1/9. Intemational Octul fype, 273,
CRAMPED FOR SPACE? Why uvot ure onr ting
500 v. Silvered Ceramic Condensers (wite eude)p
Theg tale up-less roon {hay rexistars aud give yot u,
a qu-mv foh. Values : , 3

1.600, . 8., 8-
MIDGET TUBULARS.—04. .01 wid..
6 MFD., 2,000 V, test, 39, post exin (wi.
RESISTORS.—All values of LAY iype T (2 w
Toading) awd type R (L w. Iunlhu in sluek, prices
6d. and 8d., rexpectively.
SCREWED BRASS ROD. —Amaziacly
all kinsts of Johw, 16t. lengthy, 4B\, 10d.
VALVE EXTRACTOR AND PIN STRAIGHTENER
for B7C and BYA valres, 28,
SMALL 4-WAY PLUGS AND SOCKETS. 10d. paid
ORDERRUNDEE £ { PONTEXTH A

REED & FORD

Burntey Road, Ainsdale, Southport

n ‘m,
0%
38 do?

2a,

YOU
can become
a First Class

RADIO
ENGINEER

We can train you to earn good
money in your spare-time, start a
radio business of your own or
qualify for well-paid employment.
QOur Home-Study Courses in Radio.
Television and Machematics are
up-to-date and casy to understand.
The fees are very reasonable and
can be paid by instalments.

T/C RADIO COLLEGE

Send for free details, which will be
sent jn plain sealed package. Simply
write your name and address inside
the flap of an unsealed envelope
(postage 1'd.) or on a postcard
{postage 2d.) and address it to the
Principal :—

R. HEATH BRADLEY,
DUART HOUSE, ASHLEY ROAD.

NEW MILTON, HANTS.

Db ddodbsssbbis

AMPLIFIEE -9
|

PRACTICAL WIRELESS
THE VALVE SPECIALISTS '

38, CHALCOT ROAD, N.W.l.
PRImrose 9090
1st grade :oods onlv. No secouds or rejecis.
074 8’8 A('I‘A
f 1A% 8,8/ ACVPI(T)
TS 1/ 0/
| 106 7 b
Ly 8)-|ABI2(A) 5/-| KT
| 16 -|ATEd
1.4 6/-[AZS1 10 8| KTWGl 7/«
LS 76 B::O.“ 8- KTW62 5/=
1180 11,
T4
26
U
axn
TA4
shg
5Q
| 581 !
a4 9/- | DEOL
avd 10/-/DFH2
Vs 6/8| DI

7/8/12B17 12/6|E1143
8/-[106t solJuro
6/6/1216

8/8/1205 8-
8/-[12K8 88 EmM
8/-[14847

B/ 141
7/8 H

8
I
8
8
.6
iwCCeS 88 8 |
8/6) 120:C% 'e Q8150 1:. |
8,6 ELVRL 106 |
10/- Ty 2 10 B'Q\OI 8
1/eliooss 1oslsio o8-
1W-[ECCM TBiRNG T8
i 8
38
/ 2,8
10°-TIth2A 86
0 10~ TH2G 10°- |
88 LESG 4TI 86
8'8/EK3IA 10 e\ru, 12
W50 68\LIT 7
A 9/ {7 l‘) 9/8
12 8/ELH0(A) 8-
AO0L) 57-)

15/~ LIS |
107K S5 !
10,-|E! 2 96
9/-|¥ 126 |
88
88
8-
by 8-
VIS2A £3
8-
108
86
88
88
66
78
9 106
A B
L 3 8-
i 10/6/H1LI3C 78 W4 -
26123 58 X 78|
[ s T/-1120% 4/8 HLzsnD XFWI0 66 '
{ GUMCX) /=402 R 5/ 88 XIFY10 66
il 8/8 4033\  7/8 TLH T8 XFViZ 8/8
V6L 7/-1576: 96 L pn XH(t.5) 4'-
(Y] TBiTIN 28 X115 4 -
[V} 71810002 58 LSO Ve 7.8 .
X 88/0005 58 38 477 as
(3 15/- 9006 56 HVYR2A 78, 108
CGGLs. NIT, |

0, all 7~ each.

! CRYSTAL DIODES.—-OA7L &UEX3H,
1

All boxed and guarautee]. Post 6d. each. 81vne duy
serviee. Shop hours 8.50 to 1,20, Huts "h
not "phone or wire Lhat urpent order for 1 ed
despaleh C.(LL Y Complete {ist free 8.A. L

www americanradiohistorv com
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ALFRED PADGETT

.| 40, MEADOW LANE, LEEDS 11

13 Valve ltv(-el\‘er-Tmm M.nk L. 72t
Complete w: Jk and valves
6V6 (2), 6()7(1) G‘{."n l’2‘y GKB (1) G'U"(’I) 35-160
meters. Bargain Price £5 § -, cairlage 10
Bench tested, 1276 extra.

‘TX1154. Less valves, but complete with
meter:. Condition fuir, 10 -, Carriage 10/-.
Navy Set M361. 4 valve battery set, less
valves, 100 ke's—8,800 ke!s in 5 Bands includ-
Ing trawler band, Give-uway price, 30/-.
carriuzge 10

Ratin Valves with a 90 days' guarantee.
post 8d. per valve, Doz, lots Iesss"., post {ree

6/6 (»SLA CV8 -

4'- 5 3;8 S Pen

5- 1 6X5 5'6 7-nin.< .,,6

T8 | 2ZX2 2/6 | VRIIT

13 | VoIl 1'6 | 128SHTM "G

1'9 | 954 13 | 128J7TM 26

3/6 | 955 2/6  12ZH6M 13

66 | 0001 1- | VR130 30 5/8
BIANTD NEW. 38P1 Fube, complete with

Just the job lor a

base und screenlng case.
- nsaranee ad

scope or bedside TV, 15
pueeking 4'-,

Sminll 24 vilt ALC00C. Motor, 1.200 rev,
P.M. Good torque on 6 volte, 3:8. pust 1/9,
Mixed Radio Papels.  Hundreds sold in
the past. 4’8 doz. Post free.

New Metlal Rectitiers, Smoll in size, 12
monrhs’ guarantee. 250 volts at 100 Mills,
8'8. post /3

Toguxle Swilehes,
with lum. dolly- C.H..
Post free.

64. Metal
Doz. lots

Balkelite.
1'-, post 6d.

Miniature ¥ ot I"ots, 1 Meg.. ! Merr
?nd 100 k.. 9l. cach. post 6d. Doz. iots poss
ree,

82\ “i'ube Unit, Completo with VRY7 tube,
but less valves, 19'6. carriage 10'-

Smiall Pagel, \WWith 3 1 Mex. wire resistors.
Plus or minug, 1%, bobbin wound. II you arc
bunilding a neter, it's a must. 3'6. post 9d.
tandy Box of Mixed B, AL Nuts and Bolts,
etc. Qtr. lb. weight, 1'-

LYONS RADIO

LTD.

3, GOLDHAWK ROAD, Dept. M.P.,
SHEPHERDS BUSH, LONDON, W.12.
Telephone : SHEpherds Bush 1729

IER UNIC TYPE  A1368.—

two-stage battery audio amplifier \vhich
<an used without modification us a
microphone or pick-up amplifier.  Valves

AR I

| are VR21 (Triode ' and VR35 (Q.P. Pentode

Operates from 2 v. 1..T,, 90 to 120 v. H.T. and
9 v. GB. In neat metal case, 7 x 5 x 4in
Supplied in transit case. New condition.

Connection details provided. PRICE 12/6.
postage 2 6.
NPECIAL VALVE OFPER FOR CTIUIS

\m\'l‘ll ONL Y,—All tested and guaran-
teed. 68N7, 7.6 : 12A6. 6 - : 6ll6 (metal).
- : OD3 VR160, 76 ; Mazda L1320, 5"
866A Rectitiors, 12 8 ; 68S7, 7/-. DPostage
add 8d. any guantity.

SENSUPIVE RELAYS,—Operate from less
than l \olL (20 ‘onm coil). Two changeovers
plus make, 2 amp. silver contacts
llapld act,lon Approx. 6 ozs. welght. Brand
new. DMade in US A. Boxed witht fixin:
screws. PRICE 5.6, post free.
AMMUETERS, —Switchboard type. Pro-
fectlng pattern, 4tin. diameter. Moving
ron0 14 amps. First-grade. New in makers
carton. PRICE 12°6. plus postage 1 3.
BALANCED ARMATURE BARPIFCES
(I 2).—A headphone earplece of
high sensitivity and superior quality suit-

a1

able for most types ol output. Excelient
for crystal r vers, 4'6 cach. High-
restzlance hones (Btandard Tvpe),

resistance  Farphones
- each. Postage, add 6d.

- each:
(Standard Ty pe). 2]

any quantity.
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"T[\fww and T hree-valve Supefhets

EXPERIMENTAL CIRCUITS USING THE -MINIMUM NUMBER OF VALVES

WITH MAXIMUM EFFICIENCY

(Continued from page

N valves such as those mentioned, two diodes are
I generally available.  One is used for detection,
as shown in Fig. 4, and one for A.V.C., as in

Fig. 5.

The degree of A.V.C. action obtained when the
diode stage follows the frequency changer will be
small. But when an 1.F..amplifier is used, the action
will be more effective. As A.V.C. is not found in
“ straight ™' receivers, and may be unfamiliar, it is
not used in the earlier circuits shown. Its purpose
is to reduce the gain of the A.V.C. operated stages
when the set is tuned to a powerful station, and also
to counteract ~ fading” or variations in signal
strength of a station.

For * Gram > Use

When the output stage is the only valve amplifying
at audio-frequency, the degree of A.F. amplification
is not great. As a result, the volume from a gramo-
phone pick-up would be relatively small. With
such circuits, a pick-up with a high outpui must be
used, or volume will be so low that records cannot be
played successfully.

These disadvantages may be overcome by using
two stages of A.F. amplification. A circuit of this
kind is shown in Fig. 6, the number of valves being
kept down to three by omitting the I.F. stage. The
selectivity and sensitivity of stich a circuit is less than
with the F.C./I.F./Output type of circuit, but much
more A.F. amplification is$ available. As a®™result,
it gives quite good results on radio, with plenty of
volume on gram, with an average pick-up. It lends.
itself very readily to the subsequent addition of an

By F. G. Rayer
550 September issue)

I.F. stage. A valve such as the 6K7 could be used,
with a S.G. dropper resistor of 50 K., a .1 «F con-
denser being wired from S.G. to H.T. negative. No
other components would be required, except the
valveholder and 1.F. transformer. A.V.C. might
afterwards be used, as explained.

Power Supplies

Fig. 4 shows the method of arranging power
supplies in an A.C./D.C. type receiver. With such
receivers, all valves must be of the same heater
current rating, with heaters wired in series. A mains
dropper is added in series with the heater chain to
enable the valves to be operated from the mains.

If the valves are all of the same voltage rating, as
in Fig. 6, all the heaters are wired in parallel, and
operated from a transformer secondary of suitable
voltage—6.3 v. in this instance. This is shown’in
Fig. 7¢a), which also shows how a metal rectifier can
be used to obtain H.T. With a 250 v. transformer
secondary. the rectifier should be rated at 250 v.
60 mA. It is feasible to take the rectifier to one mains
lead, via a 200 ohm resistor, and to connect the other
mains lead to point " Y " or H.T. negative. But the
use of ‘lransformer enables the receiver to be isolated
from the mains, and it is recommended with alt A.C.
equipment, especially when a pick-up is employed.
I a transformer with a 250/0/250 v. secondary is to
hand, it can be used by wiring 0™ to H.T. negative,
and one 250 v. tag to rectifier negative. (In no
circumstance should both 250 v. tags be connected
together for the rectifier connection.)

Full-wave rectitication with a valve is shown at (b)

HT+
: I 4= -25m0 3
S0KNZ ;: = 2 3040 «00Smm LS
= ’ ’ =
= . ! =
A '
*OluF A
]
— -
—\r—i_ whe| /00pF .23.-2
R it
- 4
£ S L
506N = z
-z = -l = 50K =
=] | -000suF .7 oo, = 25
L Bning = = conpF E3Z]
—— -
L yeirgh
o= = = z
= ewrF = = =
250% = s Py TE J2 21 ||
= P ol 100], SM o Ses KOZ MF Q2
= Pagoer P T ﬁ-m =
] - HI~

Fig. 6.— A three-valve circuit with two A.F. stages.
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in Fig. 7. A suitable valve is the 574G, which requires
a 5 v. 2 amp. heater winding, in addition to the
heater winding for the other valves. For a given
degree of smoothing, hum will be at a lower level
with such a rectifier, than if a metal rectifier is
employed. With A.C./D.C. type circuits, a valve
rectifier can be used, its heater being wired between
output valve and dropper. The rectifier cathode is
taken to the smoothing choke (point ** X ) and the
anode, via a 100 ohm resistor, to one mains lead.
The other mains lead is taken to point " Y.

Reflexing

The circuits shown have not employed any reflex

arrangement, because of the complication involved.
There is also some chance of instability with reflex
* circuits, and a good layout is required. If this is
kept in mind, however, some additional volume may
be obtained with a given number of valves, and a
typical refiex circuit is shown in Fig. 8. The frequency-
changer circuit would be completed exactly as with
any of the circuits so far described.

In Fig. 8, the second valve does duty as both I.F. _

and A.F. amplifier. The I.F. signal passes to the
diode, where it is changed to an audio signal. This
returns to the valve grid through the first I.F. trans-
former secondary, and passes to the speaker through
the second transformer primary, as these windings
present only a very low impedance to A.F. signals.
This circuit may be made up in battery or mains type.
If maximum volume from local stations is required,
then an output valve is used in the second position.
Results are not quite as good as would be obtained
from three valves, primarily due to the losses in
the filter network which has to be used between diode
and valve. -

Finally, beginners may have noted that no one
valve superhet has been shown. This can, however,
be made up by using the circuit shown in Fig. I,
the output stage and associated parts being omitted.

+

0000000 1
HT+ X o
+ +
[—] —
— [ =2
Mains
HT—
Heater o
(&) Winding f=§
—_—
AC,
Mains

g
(B)  Hesters gi

Fig. 7.—Power supply circuits.

Phones should be wired from the diode to H.T.
negative, and good local-station results are obtainable.

+——0 HT+
O/ LS
b S A
o & i
1- = ——
C/ysta/
D/oo'e\\z—
O/ uF
Joka o
VVV'V'!Vl‘

. o< = . 190%
300 =220 200
Pl N Z T 1AL =

4 each HT

Fig. 8.—A two-valve reflex circuit.
The transformer, 500 ohm bias resistor, and 25 uF
bias condenser are all omitted, H.T. negative being
wired to L.T. negative.

V.HF. Communications

AN order has been placed with Marconi’s Wireless
» Telegraph Co., Ltd., by the Gold Coast Posts
and Telecommunications Department.

The new contract calls for the supply and installa-
tion ‘of a twin-path. 24-channel (per path), V.H.F.
radio communications service from Kumasi to
Takoradi, via Mpraeso, Koforidua, Mampong
(Akwapim), Accra, Winneba and Cape Coast. The
terminal at Takoradi will be accommodated in a new
telephone exchange which is currently under con-
struction by the Gold Coast P. and T. Authorities.

The equipment to be supplied includes 20 Marconi
multi-channel Terminal Units type HM 105, and four
Marconi multi-channel Repeater Units type HMI55,
together with power supplies, ancillary equipment
and spares. A number of channels of each radio

. path are to be extracted at three points, namely at
Koforidua, Winneba and Cape Coast, so as to enable
local telephone lines in those areas to link with the-
trunk route. At all repeater stations, the equipment
will work entirely unattended. The aerials to be used
will be mounted on steel towers, which, in some
instances, are to be 250ft. in height.

This project wili link with a twin path, 12-Channel
(per path) service between Tamale (in the north),
Palbusi, Salaga, Prang, Abuo, Ejura,- Mampong
and Kumasi, the supply and installation of which is
already being carried out by Marconi’s.

The complete scheme will thus provide a valuable
aid to the Gold Coast’s expanding export market,
not only by giving facilities for internal communica-
tion, but also by bringing the hinterland into direct
radio contact with the capital cities of the world,
via the Cable and Wireless stations on the coast.
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MONTROSE

] mummmn

MODEL 44A

¥
7 RANGES—Voltage : 0-6-30-150-309 volts
Current : 0-30mA-300mA-3 Amperes
A.C. and D.C.

Circuit Tests—Self-contained, easily accessible
['4v. cell provides quick continuity testing.

} ‘ mﬂnTRUSE l Reliability—Robustly built moving iron
[ AsCTiDies [l - movement, designed "to stand up to
-.MUL”ME"R ' everyday use.

;s
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Convenient pocket size—Weight 8 oz.

Price £3.3.0. Prompt Delivery

NEW TAYLOR Valve Tester. Z TAYLOR Multirange Meter (20,000 o.p.v.).
Measires mutual conductance of over 4.090 up-to-date tdeal for Radio and T.V. work.
valves. Modet 77A

del 45¢ PRICE £15.0.0. PROMPT DELIVERY.
PRICE £27.10.0 PROMPT DELIVERY TS RYUEAEE S

HIRE PURCHASE TERMS *3 months £2. 5. 0 deposit. 3 mnnth|y payments of £4.15.7
*3 months £4. 2. 6 deposit. 3 mnnthly payme'\ts of £8.15.4 o . £1.10. 1, . £1.10.2
0 . £4.2.8 £2.12.7 15 .. £1.10. | o IS . El. 1.4
15 £4.2. 8 IS £I 17.0 " Hire Purchase interest refunded if paid w.thm 3 months

* Hire Purchase interest refunded if paid within 3 months.

: TAYLOR Signal Generator.

TAYLOR Muklrange Meter (' 009 o. P N ) Frequency range 100 kc/s-240 mc/s. Accuracy 1%,

A.C. and D.C. Sin. scale. Robust, overload prntecu:n Model 67A
Model T1A
PRICE £12.10.00 PROMPT DELIVERY. PRICE £22.0.0. PROMPT DELIVERY.

HIRE PURCHASE TERMS

HIRE PURCHASE TERMS *3 months £3, 6. 0 deposit. 3month|y paymentsof £7. 0.3
10

*Imonths£1.17. 6 depos:t 3 month!y phyments of £3.19.8 o £2.4.3 ,£2. 4.3
o ., £1.5 8 £1. 5.1 15 ,, £.43 15 ,ELNL4
15 £1.5.8 IS 17.9

* Hire Purchase t refunded if paid hin 3 h
* Hire Purchase interest refunded if paid within 3 months 153 AL HAeResa o A Wlt in 3’ months.

TAYLOR T.V. Sweep Generator.
For T.V. and F.M. alignment

Most versatile for Radio and T.V. and Electrncal work
Modcl 88A
PRICE £22.0.0. PROMPT DELIVERY.

HIRE PURCHASE TERMS

*3 months £3. 6. 0 deposit. 3 mont H'y payments of £7. 0.3 _
0.4 10 . €2.4.3 . 10 £2. 43
15 .. £3. D 5 " 15 . £2. 2.8 I5 @ £2. 4.3 " 15 £|||4
* Hire Purchase interest re{unded if paid w:thm 3 months * Hire Purchase interest refunded if paid w.thm 3 months

lIIIllllllIlIIIllllIlIllllllllllI!llIllllllllllllllllllllllIIIII"II“IIIIIIIIlIllillIIII""IIIIIIlllllIIIIIIlIlIlIIIlIIIIIIIIIIIllIlIIII"lllIlIIIlIIlIIIII

@ ALL Taylor instruments are readily available on
y Hire Purchase Terms. Write for full details and
m Catalogue.

ELECTRICAL INSTRUMENTS LTD.
MONTROSE AVENUE, SLOUGH, BUCKS. Tel: Slough 21381. Cables: Taylins, Slough.
S A A A AN e

Model 92A
PRICE £30.0.0 PROMPT DELIVERY.

HIRE PURCHASE TERMS
*3 months £4. IO D depos:t 3 monthly payments of £9.11.3
10 £3. 10 . £3.

A A

SO
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THE WBI2 HIGH FIDELITY AMPLIFIER

Already acclaimed by Percy Wilson, F. J. Camm,
John Gilbert and many other leading authorities.

Employing the most recently developed valves,
it has a low noise input circuir, feeding the double
triode phase splitter, and a push-pull output stage,
ulera-linear connected, using a specially designed
Whiteley Output Transformer. 25 db
negative feed back is applied over the
main amplifier. Switched pick-up
matching is incorporated in an extremely
flexible, compact and easily mounted
pre-amplifier tone control unit, incor-
porating a selector switch for tape,
radio, 78, ffrr, LP and “direct”, and
sockets for tape input and replay. Both
units are attractivelv stvled and finished s .
in hammered gold. another Whiteley winner!?

This equipment, when used in

conjunction with Stentorian speakers, See it on Stand 25, at the Radio Show. Alterna-

provides most outstanding repro- tively this amplifier may be heard, together
Juch Price £25 complete with Stentorian Hi Fr Units, any Saturday
UCHeL. P between 9 u.m. and 12 noon at our London

Detailed specification on request. Office, 109 Kingsway, W.C.2.

WHITELEY ELECTRICAL RADIO CO.LTD + MANSFIELD - NOTTS

~~------R O D I N G--------; BUILD THIS FOR 49/6
LABORATORIES '

| CAN'T FIND WHAT's

WRONG — GuEse ive /| —how to avoid this? {_{0
,! —I""e 3

WASTED MY TIME

DA ik
kiR GET THE L7
RODING | ,
answer .

“ HOME R;g;;\\
CONSTRUCTOR'S HANDBOOK ”

The latest issue is pacied with technical data. set bullding and servicing hints, fnctc‘
and formulae, resistance colour code. soidering hints, etc. In the main. however, the ¢ | Buwila 1t

book 18 devoted to descriptions. full parts lists and circuits of 22 time-tested outfifs as triode radio, Uses unique assembly system
listed below. The price ? ONLY 2°8 (plus 3d. post). '«ll Nl) TO-DAY—DONT DELAY ¢ ¢  and can be buily by anyone without any
s P.W." Coronet A.C.'D.C. 4 Superhec' radio knowledge whatever in 45 minutes.

R b b o o o o S b b o ]

% J-valve superhet Feeder Unit
* m\v?‘hedl-‘e(ﬂer unitt’ét}‘l .F. stage), with : ;‘P “R Cosonet Battery 4 Superhet o é‘??ﬁ?emgg‘:kbfgfﬁk;% ds?cflld e :z}'j:
and gram. switchi ape Recorder

+ Amplifier Power pack ot hoth above % 3in. Oscilloscope G §§ntlonslprm&edy Sizel of radio only Gtin.

: g va}‘.e super)llles A-\ CC with gram. * % valvle gommumcatlom Receiver ‘\:'rr»"ve}e;-—auges og;?:ls? ilﬂﬁfiggéc?&dwlil‘igﬁ
-valve superhet x gna Tacer

% 6-valve superhet A.C. (R ¥. st,aga % 5-watt quality amplifier costs 7s. 9d. ““d lasts many months. as H.T.

& 6-valve superhet A.C. % 10-watt hlgh -fidelity push-pull amplifier 'ﬁ%zm?gtl‘?}lar%gt?h}{loltﬁi;fs mé\t,b Ideell“‘;‘.’:

‘: ﬁx’ﬂ‘féeEsgn&muny Teswl : gxl%:?[lu%iréerator |I|l}\-|ili('i|‘(‘d"l'sﬂl;lﬁlli:lls. Mr. Nbﬂl;n, of

* Modified 40 Feeder Unit Circalt % Local station high-fidelity T.R.F Rl hRitasle achlferc%gl e itize

L LT (CGOIGH AT 5 ety u starions ; I am tery pleased with the set. whici

Our famous * Easy-as-A.B.C."" FULL SIZE Construction Sheets are available fo
most of the above enabling even the beginner to get first-ciass results first tim
We can supply ALL parts including pre-aligned Coil Packs and 1.F.T.

NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE
TO NOVICE AND EXPERT ALIKE!

(Dept. TC2), Bournemouth Airport, Christchurch, Hants.? :

S e r nanan e ot B b o o o B

R o S o B B R R R R

:':luell worth the money. Cost of (umplele

Parts «old separately. Priee List, 2

. Note : We stock complew range
of t.omponent.s and valves, orders despatchec
u return Omrsea.s orders welcomed—Regpre!

BFICHTON RADIO CO. (P3¢
69, Preston Street, Brighten, 1.

D T e e S e P UP NI PP AP =
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Part 10 of a

The Oscilloscope (33) 5
ARTLY with the aid.of an oscilloscope, band-
P width measurements and response curve
checking can be performed in a somewhat
less tedious and more mterestmg manner.  An
additional piece of test equipment known_ as. a
wobbulator or F.M. oscillator is also required for
tests of this kind, and when an oscilloscope and a
wobbulator are properly connected to a receiver
the actual response curve is portrayed on the screen
of the oscilloscope, thereby making it a relatively
simple matter to adjust the tuned circuits until the
desired response shape and bandwidth are obtained.

Before we consider the wobbulator in detail,
however, it will be best to find out about some of the
very many varied applications of the oscilloscope
when it is employed by itself.

We all know, of course, that the basis of an oscillo-
scope—or ’'scope for short—is an electrostatically
deflected and focused cathode-ray tube (C.R.T.).
For a large number of practical applications the
electron beam is made linearly to traverse the screen
of the C.R.T. in a horizontal direction (from left to
right), while the voltage waveform under examination
is arranged to deflect the beam vertically.

A timebase within the *scope provides the function
of horizontal deflection by means of a sawtooth

Vertical
movement
of;'pct
P
Horizontal
movement
of spot
(&)

N W,

Fig. 39.—(a) The straight vertical line traced on the
screen will have a toral length corresponding to a
value equal 10 twice the peak voltage of the applied
waveform. (b} Showing how a sine-wave is traced
on the C.R.T. when the 1.b. frequency equals the
signal frequency (¢) when it is twice the signal
frequency, and (d) when it is half the signal frequency.

£ST INSTR

Series
Cealing with ihe Practical Application
of Standard Test Equipment

(Continued from page 524 September issue)

of Articles

waveform, and facilities are provided for varying the

° timebase repetition frequency, and thus the speed of

travel of the spot horizontally across the C.R.T.
screen. For this purpose, two external controls are
frequently used, one providing a *‘ rough” ddjust-
ment which alters the timebase (t.b.) frequency in
multiples of 10, while the other—a * fine” adjust-
ment—enables the frequency to be adjusted within
the limits set by the * rough” adjustment.

Fig. 40.—The type of partern whicl results when the
Jfrequency relationship of the X and Y
voltages is between two exact multiples.

The range of t.b. adjustment varies between
instruments: the less expensive kind probably have «
maximum top speed in the region of 10,000 c.p.s.,
while the more elaborate laboratory instrument goes
up to many times this figure. It must, of course, be
remembered that, apart from having an extended
t.b. range, it is essential for the electron beam to be
deflected from left to right at & constant speed,
after which returning to its starting point in the
shortest possible time. At high t.b. speeds these often
desirable features are not cheaply achieved,

The deflecting plates within the C.R.T. which are
subjected to the t.b. voltage are generally referred to
as the “ X plates. Nearly all commercial “scopes
have an external means of connection to the ** X.”
plates, and this can be very useful for certain applica-
tions as we shall see later in this series. The other
set of plates to which the examination voltage is
applied are known as the ©* Y ™ plates. One of these
is sometimes connected to a common earth terminal
and the other one is brought out to a terminal on the
front of the instrument. S

The Trace (34)

At this point it will be instructive to consider the
formation of a simple trace on the screen of the C.R.T.
Let us suppose, for example, that a sample of the 50
c.p.s. mains voltage is applied to the " Y ™ plates
and that the t.b. is switched off so that the beam is
not being deflected horizontally. The spot on the
screen will then follow the rise and fall in voltage
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from a maximum in the positive direction to a
maximum in the negative direction, as shown at
Fig. 39(a). A straight vertical tine will thus be traced,
the total length of which corresponds to a value
equal to twice the peai voltage of the applied wave-
form,

Now, suppose a trace is obtained with a length
corresponding to 20 volis, then the peak voltage of
the applied A.C will be half of this, or 10 volts, and
the R.M.S. value of the applied A.C. will be 0.707
times 10, or 7.07 volis. Clearly, then. provided we
know the deflection sensitivity of the " Y ™ plates. a
simple application of the *scope is that-of measuring
A.C. voltages.

The sensitivity of the ““ Y * plates is generally given,
or if not it could casily be calibrated against an
accurate A.C. voltmeter. Where it is given, however,
it is generally in terms of mm. per volt: thus, with a
tube having a sensitivity of, say, 0.2 mm/V. the spot
will move 2 mm. per volt applied to the * Y ™ plates.

When an oscilloscope is used in this way it virtually
has the application of a valve voltmeter owing 1o its
extremely high input impedance; morecover, the
frequency of the applied voltage does not affect the
sensitivity of the tube, but slight errors may occur at
very high frequencies as the result of the input
cupacitance of the tube and associated wiring.

Some instruments feature a calibrated graticule
so that the voltage of the applied signal can quickly
be computed.

Now let us suppose that
with a sample of the

Fig. 41 —Frequency
comparison is eased by
using  a  double-beam
scope, here the 1op
trace is five times the
frequency of the botton
standard trace.

50 c¢.p.s. mains voltage
applied to the Y * plates
we switch on the (.b. so that the spot on the screen is
being moved simultancously across the screen in a
horizontal direction. A waveform of similar nature
to that shown in Fig. 39(b) will be traced on the
screcn. It should be noted, however, that in this
case the time taken tor the spot to travel from left to
right across the screen is equal to the time of one
complete sine-wave. Clearly, then, the repetition
frequency of the t.b. must be equal to the frequency
of the mains voltage.
It follows, therefore. that doubling the t.b. fre-
quency will result in one-half of the waveform only
being traced on the screen—Fig. 39(c). Halving the

t.b. frequency will produce two complete wave-
forms—Fig. 39(d)—and so on. The same relationship

holds good if the sumple voltage frequency is halved
or doubled, divided or muitiplied.

Since the precise number of waveforms or parts of
waveforms appearing depends on the relationship
between the applicd voltage frequency and the t.b.
repetition frequency even a simple ‘scope can be
used as a frequency comparing device.

PRACTICAL WIRELESS

chober, 1955

At Fig. 40 is shown the type of pattern which
results when the frequency relationship is between
two exact multiples. but as a general rule it is desirable
to avoid using this form of pattern lor the comparison
of frequencies as it is not always possible to say what
the frequency ratio is, particulurty with the higher
multiples.

In Phase
Fig. 42— A sequence of patterns which are produced

by two volages of equal amplinude and frequency,
bur differing in phase angle from in phase 10 180
degrees our of phase.

Some of the more expensive laboratory type ‘scopes
are built round a double-beam C.R.T., so that for
frequency measurements a waveform of standard
frequency can be displayed on the screen at the same
time as the waveform being measured. This con-
siderably eases frequency measurements, as may be
seen at Fig, 41, where the bottom beam forms one
complete wiave of a standard frequency and the beam
at the top of the wbe forms five waves, theieby
clearly indicating a frequency ratio of 5 to 1.

Double-beam ‘scopes have hosts of other applica-
tions, of course, but they are used mainly in the
laboratory as opposed to the normal service workshop.
Nevertheless. there are occasions when a double-
beam instrument. capable of presenting two ditferent
traces simultaneously, cun be extremely useful, even
in the service workshop, and at this stage we would
mention that an ordinary ’scope can be arranged
to display a pair of separately controllible traces by
means of an electronic switch; but more about this
fater.

Other Methods of Frequency Comparison (35)

1f two \oluues of the same frequency are applicd
to the " X ™ and Y ” plates, the result is either a
straight diagonal line or an ellipse. The straight line
is produccd when the two frequencies are exactly
in phase. and provided they are both sinc-waves.
Should cither of the waves not obey the sine law,
however, the line will be irregular in appearance.

The ellipse is produced when K phdse difference
occurs between the " X7 and Y ” voltages, but
the dimensions of the ellipse will depmd on the phase
angle and on the relative amplitudes of the voltages.
When the amplitudes are the same and there is a
90 deg. phase angle a perfect circle will be displayed.
As the phase angle is increased, the ellipse decreases
in width until it again collapses to & diagonal line,
when the two frequencies are 180 deg. out of phase,
but ol an opposite slope 10 the original when the two
frequencics were exactly in phase. The same effect
occurs, but in an opposite sense, as the phase angle
is increased from zero. when the two voltages are
perfectly in step to 90 deg.. when a ciccle results. The
sequence may be seen [rom the patterns at Fig. 42.

So far. of course. we have been considering waves
of identical lvequency and differing only in phase
angle. Therefore, it will now be realised that if

(Continued on page 637)
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C.R.T. ISOLATION TRANSFORMERS

'l‘ype A, Low leakage windings. Ratio 1:25
giving o 259 hooet on Secondary. 2 v., 1013 H
4 v., 10/6; 6.3 v., 10/6; IS v.. 10/ ;
12.3"v., 10/6

Ditto with mains prlmdrle:l. 12/ each.
Type B. Mains loput 220,240 mm Malti
Output 2, 4, 6, L 10 and 13 volts,  Iapnt

nerease nutpat volte hy
This transiormer
Ray Tubex.

has two taps which
23°;, and 309 respectively.
is Rulmhle for most Cathode
With Tag Panel, 21/~ each.
Type €, Low capacity wonnd transformer for
use with 2 volt Tnhes with falli
Input 230/230 volty, Output. HE)
volts at 2 amps. With Tag )'aml. 17/8 ewrch.
All lpalatlon Tranejormers are individually
hoted, labelled and clearly marked with
relevant data. .

=

BALANCED TWIN FEEDER, yd. 8d. &0 or 300 ohme.
DITTO SCREENED per yd. 8d. 8¢ ohms.

50 OHM COAXIAL CABLE 8d. per yd. fin. lia-
TRIMMERS, Ceramic, 30, 50, 70 pi., 94. 100 pi.,
150 pf., 1/8 : 250 pf., 1/8 ; s pl.. 730 pf., 10,
RESISTORS. All values. !0 ohms to 1) ineg.,
dw., 4d.; § w.,8d.; 1 v, 8d.
BIGH STABILITY. } w. 1", &/
100 ohms to 10 meg.

w.. 1/-.
Preferred valncs

3 watt WIRE-WOUND RESISTORS 1;3
10 watt } 25 ohms—T10,000 OhBI8 ..overinninienienn 18
15 watt 2/-
13,000 ohms—350.000 vhms, 5 w.. 1/9: 10 w. ... 23

WIRE-WOUND POTS. 3 WATT. FAMOUS MAKES
Pre-det Min. T.V. Type

Standanl  Pots,  21in.

All 03 to 30 | Npindle. All Vaines,

aluesisfohms 100 ohms ta 30 K., 5/8 :
K.. 3= ea. 50 K., 4 | ja0 K . 86

Ditte Carbon Track | W/W EXT SPEZAKER

50 K. to 2 meg., §/-. | CONTROL 100, 3/--

O/P TRANSFORMERS. Heavy Duty 50 ma., 46
Ditto, tapped primary, 4/8. Multiratio, push pulls
6/8. Tapped small pentode. 3/9. Mininture 334,
ete., 3/8.
L.F. CHOKES 13/10 H
]00[120 mA., 11/6 ;

B3 AL, B/ 25/20 HL
), H. 12X

MIDGET

HEATER TBAKS
1} amp., /8 ; tapped sec. 2, 4
6.3 v. 3 amp., 10/8.

CRYSTAL MIKE INSERT. Famous make,
precision engiueered. ize only 1§ - 3/16in.
Bargain Price, /8. No transiormer required.

1 ¥ 12in. push

COPPER PLATED AERIAL RODS.
lite Earth rods. 4/-

fitting, 2/8 doz., p. & p. ™d. Aerinlite
ALADDIN FOBMEBS awl core, oo
TYANA.—Midget Sobiering lron. .
230/250 v., 14/11. Triple Three mod. w ith detach-
able bench stand, 19/6. Holon Midget Iron, 22/~
MIKE TRANSF. Ratio 50:1, 3/8 ea.. new.

MAINS DROPPERS. 3 x1fin. Adj. sliders, .1
amp. 750 ohins, 4/3. .2 amp., |00 ohms, 4;3.
LINE CORD. .3 amp., 60 ohms, per foot, .2 amp.. 1A
ohms per foot, 2 way, 6d. per foot, 3-way, 7d, per foot.
LOUDSPEAKERS P,M. 3 OHM, 5in., 18/6. 6lin.,
17/8, CGoodmans Elliptical 7 .4, 18/8. Sin., 19/8.
10in., 25/-. f}in. odmans with trane., 21/-.
¥Famous make 10in., 10 watt heavy duty speakers,

3 ohm, Alumininm voice eoil, 39/6. 8in. Mains
energised 2.5 K. or 2 K. Wi fiel:l, with tapped
output trans., 24/8 ; less trans, 21/-. 12iu. Light-

weight Plessey, 30,
CRYSTAL DIODE. i.15.0., 3 8. Cirenil Book, Y-
S. G, BROWN'S. +,000 ohma, 15/6 pr.

COPPER ENAMEL WIRE. 11h. To 16 to 20 <

8- 22 to 28 sow.g.. 2/6 ; Y to 40 \\\(, 3/6
SWITCH CLEANER Fluil, squirt spout, 3/9 tin.
TWIN GANG TUNING CONDENSERS. .05 mifil.
midget, with triguoers, 8/8 ; 375 pf. midget leas
SO Standard <ize wilth trimmers

trimmers, 8/6 :

and feet, 9/- : less trimniners ditto, wailed, 2.8,
SPEAKER FRET. Wouven Plastic FYGAN. Watnut
tone. 12in. wide, 2/- per foot. Expanded metal,
Gold ar Siiver, 91 2 I2in., 2/« cach.

7/6

1R35,
BBEG,
GX4,
E

VALVE SALE
. New bozed.

M, |~|f'>'
. AT 8/8
HL6, BQT, (%)
hl"&ﬂ MUL4, AT 10,

AP

] N

ALL WAVE RADIOGRAM CHASSIS

THREE WAVEBANDS
AW

FIVE VALVES
16 m.—0 m. LATEST MULLARD
ECH 42, EF41, EBC41,
EL41, EZ«tO.
nntee, \n(h toin. P.M. Speaker,
Bwitch: short-Medium-
ve feeitback.
. (ilass Dial
available.

ll] 4}in., horizontal or ve
2 Pilot. Iampﬂ, Four Knobs, Wal
aligned and calibrated. Chass
maing.  PRICE £10/15/-.

Hpeaker, £8/15/-. Carr. & Ins,,

RECOMMENDED FOR ABOVE CHASSIS

Without n.
46,

£ ; .
Price Carriage Paid £9 19 6

Brand new Plessey J-speed Autochanger Mixer
Unit for 7, 10 and 12in. Records. Twin Hi-Fi
Xtal Hud with Duopoint sapphire stylus.
Plays 4.000 records. Sprung mounting., Base-
board required 15} x 12jin. Height 5%in.
Depth 2in. Snper Quality.

FAMOUS MAKE. 3-speed Single Record upit
with Acos 37 Turnover Head, each Sapphire
Stylus plags 2,000 records, Starting Switch
Autewastieally places Pick-up on records, 7in.,
16in. or 12in, Auto Siop. Baseplste 12 x 8lin.
Height 2}in. Depth 1iin. Price £7/15/6, post tree.

B.S.R. MONARCH 3-SPEED MIXER CEANGER
ACO8 GP.37 XTAL HEADS. Basehoard
4 - 12in. Height 5}in. Brand new in Makers'
Boxes. £9/19/8, post frec.

CONVERT YO_UR RADIO,

£4,19/6.
desk 15 22 < 3in, tinish,
nont . turntible xunl
ivk ‘t.xrt pliwes High fm-
we Magnetic pi np on recorde LHn. or
Anto  stop. Brand new in originat
makers” boves. £4,19/8, carr. (ree.

BAND 3 T.V. CONVERTER KIT
Ready wound coils, B.V.A, valves, all com-
ponents, punched chass, ircuit (iagram,

- wiring plaps.- - COMPLETE KIT for mains
_ operation 200-1570 v. A.C. £3/10/0.

A3 ABOVE less POWER PACK. Hequires
200 v. 2% mA. HT, 6.3 v. 1 a. LT. £2/5/-.

PUNCHED GHAsSSIN ami WOUND COILS,
component list, cirenit diagram, wiring plans,

omygo,‘a. -
Volume Controls | 80 ¢hm — Coaxial
| Long <pindles. Cinaran- Semi-air spaced Poly-
| teedd | year. Al values thene inaulated. in. dia

| Joank) ohms 1o 2 Meg. Stranded core.

Nosw. 8.PAw. D.P.Sw. | Lossescut 30, 9d. yil.
3/- 4/- 4/8 STANDARD
EXT. SPKR. TYPE 3/~ | lin.Coaxial. 7d. ¥d.

! coAX PLUGS -
SOCKETS -

DOUBLE SOCKET 1/-
OUTLET BOXES 3/

T/V PRE-AMP. Channel 1. Easily modified for
other C‘hannels or Converter use. Midget
Chas<is 4} <2} < 1§, Complete with EF42
or GF13 valve, coaxial lead, Belling plug
and plug. Ready for uve. Brand
new Mirs, Murplus. Listed £3/13/-. Special
Clearauce Price 21/-. Buy Yours NOW.

PYE Aerial Plug and Socket. 1/6 pr.
CONDENSERS. New stock. .001 mil. 7 kv. T.C.C.,

5/8. Ditto. 12.5 kv., #/8 ; 2 pt. to 300 pf.
W1 to .01 mfd., 94. ;
23,18 . .5, 1/350 v.,9d, ; .1/600
1/| a0 v, /8.
CERAMIC COND3. 500 v. .3 pf. to .01 mid., 1/..
SILVER MICA CONDENSERS.—10%. 5 pf. to 300
pl W 1= 3 600 pf. to 3,000 pt., 1/3 DITTO 1%
1.5 pf. to 300 pf., 18, 515 pl’ to 1,000 pf., 2fs.
TUBULAR | CAN TYPES CAN TYPES
2/450 v, 2/3[16/500 v.  4/-|8416/45 57-
8[430 v. 2/31500/12 v. 3§/ 4/8
16,500 v. 4/~ SCREW BASE|32432/450 v. 8/8
25/25 v. 1/8)] TYPE 512 60+100/.5 30 v. 11/6
50/50 v 2/ 8,500 v.  3[-|1,00041,000/6v.6/8
100/25 v, 2/-]16/500 v, 4/=115.00/6 v,

4/6
E.H.T. TYPE FLY-
2 kV., 4/3: K340 3.2

SENTERCEL RECTIHERS

s K 8/6: K3/50 4 kV., 7/3;
KB/l(n) 8 kV., 12,0 l\i/mo 14 KV, 18/-. MAINS
TYPE, RMI1, 60 mA., R 100 mA.

49 ; RM3, 120 mA., 58 ; ) v. 275 wA., 16)
T.V. AERIALS. Indoor o type Inv. T., 18
Band 3 adaptors, 7/8 pr.

2/6 SPEGIAL GLEARANGE 2,6
BRAND NEW IATURE VALVEH

Ex Deal .A|d Appnratus
Peutodes L.F. Pentodes
Fi 1.23 v. Fil,

HIVAC

MULLARD e
RAYTHEON { GILLBC

INHAX B0TAX

COILS. W
QT Oty

" type, 2/8 each. Ounor Midget
core, 3/8 each. All ranges.

ALUMINIUM CHASSIS. 13 sav.g  Plain,
nndrilled, folded 4 sides and riveted corners
jattice tixing holes. itmnz and soundly con-
structed  with 2 es. T x4in. 4/6 ;
11 x7in., €/9 ; 13 «Yin., 8,’8, 14 x tHiu., 10/6 ;
18 x 16 ~ 3in., 16,8.

FULL WAVE BRIDGE SELENIUK BECTIFIERS
2,6 or 12 v Ld anip.. 8,9 4 a., 17/8.
CHARGER TRANSFORMER'! lpped input 200/
230 v. for charging at 2, 6 or 12 v., 1} amp., 13,6 ;
4 amp., 21/-.

ACID HYDROMETER. New Ex tiovt. Unbreak-
able. Packed in metal case 7x 1) in. dia., 4/8.
H.F. MIDGET CHOKES. 14 M.H., 2/8 each.

RECORDING TAPE
1,200 tt. on standard fitting 7° Plastic

SUPERHET COIL PACK 27/8. Miniature wize
1Hiu. High @ «dnst cored coila.

MED., LONG, (1RAM switching,
Only 278 each with connection dingram anid
ciremit,

reels. Brand new boxed 17/6.
F.M. TUNER COIL KIT, 27/6. H.I". coil,
Actial Coil, Oscillator Coil, two LEF. Trans-

formers 10.7 Me a. Detector transtortner and
heater choke. With cirenit and component
list. fur pepular F.M. Tuner uwsing four GAMb
valves and standard components.

We have no connection with any other firm. Please address all correspondence correctiy as below,

RADIO COMPONENT SPECIALISTS

307 WHITEHORSE RD., WEST CROYDON

OPEN ALL DAY—(Wed. 1 p.m.) 10 page list S.A.E.

Tel. THO 1665, after 6 p.m. 4198. Buses 133 or é8 pass door. 48-hour postal Service. P. &P., 6d.. £1 orders post free. C.0.D. Service 1/6
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SUPERIOR
BUREAU

An elegant cabinet
in richly figured wal-
nut veneer, fnternal panels in polished
sycamore. A drop front lid covers a slop-
ing, uncut control panel (14in. long x 10¢in.
high) alongside which {is an uncut base-
board (173in. long x 13{in. back to front).

DULCI BAND 3 T.V.
CONVERTER

* % Type LK.O. Patents * %

A complete sell-contained unit. sultable
for converting all makes of T.V. tloused
in a polished wood cabinet size 7in. x t0in

x 5iin. All channels are iron core tuned
wlth pre-set adjustments. Input signal
equallslng is provided. Valves 277, Z7%,
12AX7, 6X4. Power supply, A. i
200,250 volts. Service Data available on
request. Price £9.9.0. Plu- 36 post and
packing.

F.M. & A.M./F.M. CHASSIS

Send for details of the latest types of
High Quality V.H.F. Tuners and Ampli-
flers suitable for Band 2. Also, complete
4 Wave-Band 9 Valve Push-Pull A.M .M.
Quality Radiogram Chassis.

*
DISC PLAYERS

SUPERIOR RADIO SUPPLIES

THE

"SUPEREX 55"
ATTACHE PORTABLE

sutlding Cost £7.15.0, plus 3/8 P.P.

The inside of the drop front 1id is panelled . X Really outstanding qualits.

in beige leatherette. In the lower part | Specially designed for the HI-FI enthu- | > Four Valve Battery Superhet.

of the cabinet are two large storage cup- | siast and home constructor. These Disc | % Long and Medium Wave-lengths.,

boards (13}in, high, 7iin. wide. 16}in.deep). Players consist of the latest Three-Speed * k ect Reception in ANl Areas,
The 1id and cupboard handles are in Automatic Record Changer, complete | * F ‘1"‘3“ Cabinet 10%in. x 8lin. x

chased Florentine bronze. Overall dimen- with crystal turn-over pick-up heud for | in

sions (33in, high, 34in. long. 16in, deep). long- Flnying and standard records. This | % Very “Simple Cons‘ruction,

Price £17.0. 0. plu~ 15/- carr. Send for unit. 5 mounted on a Sycamore veneered | Send 1/3 for ** Superex 55" Construction

Cabinet Leaflet. se which is compiete with ficted Mains

Booklet.
’ lead and screened Pick-up lead, ready for

connecting up, Brand new and boxed.

YERMS : Cash with order or C.O.D.1 | £1061076.0, Plus 5/~ Post and Packing.

Lxtra ehar ze for C.0.1) U.K. and
Ireland only.

(PW/O) 37 HILLSIDE, STONEBRIDGE, LONDON, N.W.10.

Shop oren 9 a.m. to 6 p.m. Monday fo
Saturday. 1 p.m. Thursday.
Personal Shoppers Welcome.

Tel.: ELGar 3644.

POST THE COUPON TODAY FOR OUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES

PRIVATE AND iNDIVIDUAL TUITION

City and Guilds Grouped Certificates in Telecommunications :

IN YOUR OWN HOME

AM. Brit, LRE.
Examination, Radio Amateur's Licence, Radio and Television Servicing Certificates,
Genera! Radio and Television Courses, Radar, Souad Recording, etc. Alse Courses in

all other branches of Engineering and Commerce,

The advantages of EM.I. tr'amlng % The teaching methods are
planned to meet modern industrial requirements. % We offer training in
all subjects which provide lucrative jobs or interesting hobbies. % A tutor is
personally allotted by name to ensure priv:nte and individual tuition. % Free
advice covering all aspects of training is given to students before and after

enrolling with us.
POST THIS COUPON Tobay

i

| Send without obligation your FREE book.
I E.M.I. INSTITUTES, Dept. 32K
I

LEARN THE
| NEW PRACTICAL WAY |
I with many of our courses we |
supply actual equipment. Courses |

|
|
|

include: Radio; Television,
| Electronics, Draughtsmanship.
'Carpentry, Photography,

Commeraal Art, etc.

Courses from l
15/- per month

and
43 Grove Park Road, London, W.4.

Phone: Chiswick 4417/8.

STITUTES | .. B

'M ADDRESS g e

Theonly PostalCollegewhichispart of | S TR
OCT.

SUBJECT(S) OF INTEREST.

a world-wide Industrial Organisation !

www americanradiohistorv com


www.americanradiohistory.com

Octobér, 1955

PRACTICAL WIRELESS

=637

USING TEST INSTRUMENTS
(Continued from page 634)

one of the voltages is not quite of the same frequency
as the other it will gradually differ in phase by an
increasing amount until it becomes first of all out of
phase and then in phase again, and go on like this
whilst producing a sequence of patterns as in Fig. 42.

Now, as the difference in frequency between the
two voltages becomes greater the pattern sequence
will speed up and the patterns will become confused,

v

but it will be observed that at certain points between
the two frequencies other patterns resolve, and simple
patterns will résulf each time an exact mulitiple of
the two frequencies occurs.

Lissajous’ Figures (36)

Patterns of this kind which are produced by the
combination of two deﬂecting potentials are known as
“ Lissajous” Figures,” after Professor Lissajous, who
first created them by the reflection of light from two
mirrors set at right angles. to- each other and then
caused to vibrate. (To be continued)

ews from

LOTHIAN RADIO SOCIETY
Hon. Sec. J Good, 24, Mansionhouse Road. Edinburgh, 9.

AT the recent annual general meeting. the following officers
were elected :

President : Rev. W. M: Ferrier.
Vnce-presndenl I. Mackenzie.
Treasurer : J. Good.

Meetings during the coming winter will be held at 25, Charlolle
Square, Edinburgh, 2. On September 8th. the opening meeting
for the season will inciude & discussion on Dx conditions on the
amateur band.

BARNSLEY AMATEUR RADIO CLUB

Hon. Sec. : P. Carbutt (G2AFV), 33, Woodstock Road, Barnsley.

THE programme for Seprember will include the annual general
meeting of the club on September 9th and a film show on

September 23rd. Meetings are held at the King George Hotel,

Peel Street, Barnsley.

SPEN VALLEY RADIO AND TELEVISION SOCIETY
Hon. Sec. : N, Pride, 100, Railes Lane, W. Leeds.
HAVING been in operation since 1947, the society now has
30 members and 21 associate members. Forthcoming

items include :

Septermber 21st : Supper for members and wives.

September 271h : Joint meeting of Leeds, Bradford and Spen
Valley clubs at Cﬁmhrldgc House, Bradtord when a lecture on
aerials will be given by M. J. Heoryside. B. §c

EDGWARE AND DISTRICT RADPIO SOCIETY

Hon. Sec.: E. W. Taylor (GIGRT). 99, Portland Crescent,

Stanmore.

MEET[NG§ are held every Wednesday evening at 8 p.m. at
22, Goodwyn Avenue, Mill Hill. Talks on a wide range of

subjects of interest 10 the radio amateur are given and practical

evenings and junk sales are also held regularly.

New members. especially beginners, are always welcome.

WIRRAL AMATEUR RADIO SOCIETY
Hon. Sec.: A. C. Wattleworth, 17, Iris Avenue, Claughton,
Birkenhead. )
MEETINGS are held on the first and third Wednesday of each
month at 7.45 p.m., at the Y.M.C.A., Whetstone Lane,
Birkenhead. Visitors and short-wave listeners are particularly
welcome.

BRADFORD AMATEUR RADIO SOCIETY
Hon. Sec. : F. J. Davies, 39, Pullan Avenue, Eccleshill. Bradford,
HE Bradford Amateur Radio Society are arranging for
classes to be held at the Bradford Technical College during
the coming winter in preparation for the next Amateur Radio
Examlnallon
Anyone in the Bradford district who would hke to atrend these
classes is invited 1o contact the secretary’

CLIFTON AMATEUR RADIO SOCIETY
Hon. Sec. : C. H. Bullivant (G3IDIC)., 25, Su.

Catford. S.E.6.
THE first Clifton transmitting ficld day. held on Sunday.

July 24th, proved so popular that members have requested

another contest later in the year. This has been tixed for
October 2nd and will take place in the vicinity of Farnberough,
Kent. Five stations took partin lhe first contest and the winner
was C. Hatfull (G3HZ1), who used j-watt on 80 metres. Other
contestants were G3IDIC. G3IFNZ. G3IFVG and G3IWL,
together with club members who uacied as logheepers, etc.

A small party of members were entertained at a local R.A.F.
station on August 6th and were able to <ee and hear the V.H. F
air-to-ground communications system.

Fillans Road,

the @E@E@S

Programme lor October :
2nd : Transmitting field day.

7th : -Field day discussion.

14th and 28th : Constructional evemng and ragchew.

2st 1 ¢ Radio Frequency Cables,” by Mr. R. J. Slaughter,
of Telcon.

Meetings are held every Friday at 7.30 p.m. at the clubrooms,
225, New Cross Road, London, S.E.14, Details of membershvp
can be obtained upon apphcauon to the hon. secretary.

RAVENSBOURNE AMATEUR RADIO CLUB
Hon. Sec. : J. H. F. Wilshaw, 4, Station Road, Bromley, Kent
LUB and classes re-open at the end of September at 8 p.m.
every Wednesday evening. New club transmitter (GJHEV),
a TA 12 40 watts on 80/40 with R1155 receiver will be in_operation.
Committee members include G2DHV and G3FT!. Club
exhibition will be held next May in conjunction with the Downham
Men’s Institute exhibition of work. New members are welcome
to join the classes and those interested in amateur radio to join
the club at the Science Room, Durham Hill Sehool, Downham
Estate. .

COVENTRY' AMATEUR RADIO SOCIETY

Hon. See.: J. H. Whitby (G3HDB), 24, Thornby Avenue,
Kenilworth, Warwickshire.

MEETINGS are held at the Society’s H.Q., 9, Queem Road,

Coventry, starting 7.30 p:m.

The future programme includes :
Sept. 12th.—* Introduction to'amaleur radio *
Sept. 26th.—Annual general meelmg
Oct. 10th.—Station descriptions.
Oct. 24th.—Mystery night.

TORBAY AMATEUR RADIO SOCIETY
Hon. See.: L. H. Webber (G3GDW), 43, Lime Tree Walk,

Newton Abbot.

A MEETING was held at 7.30 p.m., at Y.M.C.A., Torquav
on July 16th, ufider the chalrmamhrp of G’GK who
announced the programme for the 1955 winter season.

The R.S.G.B. Recorded Lecturettes have been reserved for the
society, and one lecturette will be played back each month,
commencing on. September 17th, with ** V.H.F.,” by Sir Noel
Ashbridge. 1tis hoped that members will support these recordings
in full strength.

We were all glad to hear that our mcmber Bern Svmom
(BRS19991) was at last progressing favourably affer a series of
operations in hospital. He has been equrppcd during his stay
there by one of the members, with a B2 receiver, and so has I\Lpl
up his morse practice.

THE GRAFTON RADIO SOCIETY
Hon. Sec. : A. W. H. Wennell (G2CJN), 145, Uxendon Hill,
Wembley Park, Middlesex.
RRANGEMENTS have again been made with the Islington
L.C.C. Men’s Evening Institutes for an official course of
instruction for the Radio Amateurs’ Examination to be held
during the coming winter months at Grafton School. Eburne Road,
Holloway, N.7, in conjunction with the Graiton Radio Society.

This year they have teen granted an additional evening,
Wednesday, and the full class (for beginners) is as tollows :

Mondays : Radio Theory 7-9 p.m.; . Morse 9-10 p.m.

Wednesdays : - Practical 7.9 p.m. Morse . 9-10 p.m.

The full fee.is 10s. Classes commence on Monday, Scplcmber
26th (enrolment week Sepi. 19th-23rd) under the’instruction of
Messrs. A. Perry (G3DKX) and L. Barber. .

The Grafton Socnely also meets on Fridays at a p m. fon lhc
usual club activities .(including leciures by leading * Hams ™
and the trade) at which morse will be available between 9-10 p.m.
Application in the first instance should be made to the secretary,

»

" G3HDP.
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TLesson For Younger Dramatists

UNT BETSY'S BIRTHDAY,” produced in
Saturday Night Theatre, is a remarkable
effort by Eden Philipotis at the long past

retiring age of 92, The storv of how her covetous
nephew and nieces, believing Aunt Betsy to be very
wealthy, scheme to get their full whack of her
forrune at her death—the old lady is eighty-odd—
only to learn, when that event finally takes place,
accidentally, that she actually had nothing, is told by
Mr. Phillpotts with an amazing clarity of thought and
logic that completely belie his great age. The plot,
beautifully knit and compact, moves along with skill
and adroitness, whilst the dialect is always terse and
apt to the characters speaking it. Much wisdom and a
rich experience keep coming through all the time.

The piece was very well produced by Owen Reed
in the West of England studios and excellently played
by Ethel Coleridge, Lewis Gedge, Aileen Mills,
George Holloway and Norman Kendall. Youngu
dramatists in their sixties and seventies take note !

Morning Music

The programmes of early morning light music
which regale us as we stir abroad at various times
between 6.30 a.m. and 9 a.m. are always pleasant
and inviriably well played. They could, however,
be very much more enjoyable if it wasn't lor the
BBC's great besetting sin of repetitiousness. When
the infant child was born and christened, every god-
father and godmother, aunt and uncle and Uncle
Tom Cobley and all must have been whispering the
same pieces of advice into the poor distracted parents’
cars with the result that the child, all unbeknown,
overheard and, now grown up, unconsciously executes
the pre- and ante-natal gibberings that took place
over and around his crib. 5

If we are weary unto death of certain classic
masterpieces that will not take a vacation from our
concert programmes for love or money, how much
more so do many of us get at the vapid tinklings of
nonsense such as the “ Messenger Boy,” * Siciliano,™”
** The Galloping Major “—symphonically arranged—
elc., not to mention more pretentious examples of
the genre like Saint-Saens’ Algerian Suite, the Ballet
Music from Faust or the Perpetual Motion (Perpetual
Performance ?) of Johann Strauss. The repertoire of
this kind of music is so enormous that it should be the
casiest thing in the world for each performing combin-
ation to arrange that it will not repeat the same work
twice in a year. But perhaps it doesn’t matter so
very much, after all. No good labouring the point
when mother is far too busy getting father and the
others off to work and to school.

Without ever quite evoking all the wit, gaiety and
charm of the novel. Stafford Byrne's radio adaptation
of Norman Douglas’s brilant ** South Wind,”
nonetheless made a pleasant and effective Monday
Night Theatre. Set on Capri, re-named ** Nepenthe,”

Qur Critic, Maurice
Reeve, Reviews Some
Recent Programmes

the inconsequential story is little more than a vehicle
for some sciatillating conversation and observation.
Derek Guyler was a perfect Bishop and Alan
McClelland. David Garth, Howieson Culff, Barbara
Leake and all the others, moved about the magic
island with charm and eflect. Barbara Couper as
the American-born Duchess had been no nearer
Vavasour than 1 have.

Stimulating Debate

Four recent Presidents of the Oxford and
Cambridge Unions, under the chairmanship of an
older one. Kenneth Adam, gave a highly stimulating
debate on Public Schools under the generic title,
“The OId School Tie.”” How extraordinarily diver-
gent the views are on this interesting and important
subject. Many famous men look back on their P.S.
days with feelings and emotions ranging from violent
hatrcd and contempt—such as Sir Osbert Sitwell’s

“educated during the holidavs from Eton*—to
reverential respect and affection. 1 liked the pro-
gramme very much.

In a Saturday morning scries of programmes
comprising the entire collection of Bach’s forty-eight
preludes and fugues, Eric Harrison, usually a very
good pianist, seemed to practise rather than play
six of them. The fast ones, especially the C Sharp
Major one, wits so slow that it became difficult to
believe it was really being plaved in public. The
great C Sharp Minor was better, with the five voices
clear and distnct.

Taiking of tugues. [ am reminded of two short
stories. One. an American definition ‘thereof, that it
is a piece of music in which the parts enter one by
one whilst the people walk out one by one. The other
concerns a schoolboy howler. Asked to say some-
thing of i. S. Bach. a bright voung scholar said,
“ Born 1685, died 1750. had two wives, seventeen
sons and forty-gight prefudes and fugues ™!

No ¢ Disc Jockey

“Your Concert Choice,” the Sunday morning
miscellany of records of musical masterpicces, seems
to me easily the best of the many programmes of
gramophone records constantly being put over.
Chiefly because it is never under the charge of a
* disc jockey.” Listeners are left to judge and appraise
the music for themselves and not as Bob this or
Doreen that would like them to. There is no bally-
hoo. jusi a few sober fucts given out by someone who
knows his job. Alec Robertson presides over these
programmes ideally.
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R.S.C. A4 HI-FIDELITY
25 WATT AMPLIFIER

1955 Model ** Push-Pull '’ output. ** Built-
in” Tone Control Pre-amp. stages.
Increased sensitivity. Even _further
improved performance figures. Includes
7 valves, specially designed sectionally
wound output transformer., block paper
reservoir condenser and reliable small
condensers _ of current manufacture,
TWO SEPARATE INPUTS CONTROLLED
BY SEPARATE VOLUME CONTROLS
allow simultaneous use of ** Mike ™ and
Rasdio
L

Qquency response .
Six negative l'eedback loops Hum level
66 db. down. ONLY 20 millivolts INPUT
required for FULL OUTPUT. Certified
harmonic distortion only 0.35°% measured
at 10 watts. Comparable with the very
best designs.

ENTIRELY SUITABLE FOR SMALL
ll()Ml[%)S OR LARGE HAL LS: CLURS,

GAR PARTIES, DANCE HALLS,
ete., ¢ For ELE (‘TROVIL

JORG or GUY r GNs
STANI i 0
PLAY l‘\(i RECORDS.

ANY “MIKE” or PICK-UP, H.P.

TERMS ON ASSEMBLED UNITS,
DEPOSIT 26/- and twelve monthly pay-
ments of £1.

x%ﬁi\ ‘“xﬁ

Size approx. 12-9-7in. For A.C. mains 200-
230-250 v. 50 ¢/cs. Outputs for 3and 16 ohm
speakers, Kit is complete to last nut.
Chassis is fully punched. Full instruc-
tions and point-to-point wiring diagrams
supplied. Unapproachable value at 9 Gns.
or ready foryuse, 50, - extra. tCarriage 10/-.
If required, cover as illustrated can be
supplied for 17/8.

R.S.C. 10 WATT *“ PUSH-PULL™
HIGH-FIDELITY AMPLIFIER A3

Ideal for the quality enthusiast in the
home or small ball. Two different inputs
can be simultaneously applied and con-
trolled by separate volume controls. Any
kind of Pick-up is suitable and most
microphones. Tone controls give full
Long-Playing record equalisation for
uncorrected Pick-ups. Sensitivity is
very high. Only 130 millivolts required
for full output. H.T. and L.T. avalilable

A PUSH-PULL 3-4 watt HIGH-GAIN
AMPLIFIER F t £3.19.6. For mains
input 200-250 v. 5 cls Assembled ready
for use. Ampliﬂex‘ can be used with any
type of Feeder Unit or Pick-up. This is
not A.C./D.C. with ‘ live’’ chassis. but
A.C. only with 400-0-400 v. trans. (Output
is for 2-3 ohm speaker.) Carr. 3/6. Descrip-
tive leaflet. 7d.
COLLARO 3-SPEED AUTO-
CHANGER. For standard 200-250 V.
50 c/cs mains. Fitted high-fidelity crystal
pick-up with separate plug-in heads with
sapphire point stylii for long-playing or
standard records. g lOin or 12in.
Limited number. Brand New. Guaran-
teed. £7/19/8. Carr. 7/6.
DEFITANT RECORD PLAYING UNITS
Turntable for standard 10in. and 12in.
8 r.p.m. records (fitted auto-stop} and
high impedance magnetic pick-up. moun-
ted in attractive polished walnut finish
drawer-type cabinet. Exceptional value
at £5/19/6. plus 7/6 carr.
lX.S R. MONARCII 3-SPEED MIXER
TOCHANGER. For standard 200-250
v 50 c/es mains.  Autochanges on all
3-speeds. Plays Ten mixed 7in.. 10in.
and 12in. records. Separate gphlre stylil
for L.P. and 78 r.p.m. High fidelity type
crystal pick-up. Minimum baseboard
size needed 14in. x 12}in. x 5iin. high.
Brand new, cartoned, at 9 gns, plus 5/6
carr. Or Deposit 4 gns. and six monthly
payments 21/-.
COLLARO HIGH FIDELITY MIXER
AUTOCHANGERS. Latest Model RC/54
Fitted Studio *' O’ high fidelity pick-up
with dual point sapphire stylus for stand-
ard or long-playing records. Plays Ten
7in., 10in. or 12in. intermixed at 33t. 45 or
78 r.p.m. For 200-250v. 50 c/cs. A.C. mains.
Brand New. Cartoned at less than whole-
sale price. Only 10 gns. Carr. 7/6 or
ll)epﬂslt 4 gns. and 7 monthly payments
&0,
BATTERY SET CONVERTER KIT
All parts for converting any type of
Battery recelver to All Main A.C.
0 v. 50 c/es. Kit will eupply fully
smoothed H.T. or 120 v. 90 v. or 60 v. at up
t0 40 mA. and fully smoothed L.T.or 2v. at
0.4 to 1 a. Price, complete with circuit,
wiring diagrams and instructions. only
48/9. Or ready to use, 8/9 extra.
ALL DRY RATTERY RECEIVER
MAINS UNIT KIT. A complete set of
parts for construction of a Unit (housed
in metal case) to replace Batteries where
A.C. Mains supply is available. Input
200-250 v. 50 c/cs. For recelvers requiring
v. 10/20 mA. and 1.4 v. 125-250 mA.
fully smoothed. Price. complet,e with
circuit, only 37/9. Or ready for use 45/8.
Size of unit. 51 x4 x 2iin.

Terms : C.W .0. or C.0.D.
Open 9 to 5.30

Sats. until 1 p.m.

V. LONG-PLAYING RECORD
NTABLE WITH CRYSTAL Pl( I\

UP (Sapphire Stylus). Speed 33} r.
For A.C. mains 200-250 v. Limited supply
Brand New. cartoned. Perfect. Only

£3/19/6.
£8 approx.

FOUR STAGE RADIO FLEEDER
UNIT. Design of a High Fidelity Tuner
Unit T.R.F. L. & M. Wave. Full decoup-
Jling. Self-contained heater supply. Only
250-400 v. 10-15 mA. H.T. required from
main amplifier. Three valves and low
distortion Germanium diode detector.
Flat-topped resPonse characteristic.
Loaded H.F. coils. Two variable-Mu
controlled H.F. stages. 3-Gang condenser
tuning. Detailed wiring diagrams, parts
lists, and illustration. 2/8. Total building
cost £3/15/-.

S.C. 4.5 WATT A
HIGH GAIN AMPLIFIER

A highly sen-
sitive 4-valve
quality am-
plifier for
the home,
small elub,
ete. Only 50
millivelts in-
put is re.
quired for
full output
50 that it is
suitable for
use with the latest high-fideliny pick-up
heads, in addition to all other types of
pick-ups and practically all mihkes,
Separate Base and Treble Controls are
provided. These give full long-playing
record equalisation. Hum
negligible heing 71 D.B. down. 15 DD.B.
of negative feedback is used., H.T. of
~300 v. 25 mA. and L.T. of 6.3, 1.5 n
is available for the supply of a Ra
Feeder Unit, or Tape. Deek preamp
fier. For A, ¢. mains input of 200-230-
250 v. 50 ¢/es, Chassis is not alive, Kit
is complete in every detail and Includes
fully punched chassls (with baseplate).
with green crackle finlsh. and point.
to-point  wiring diagrams and iuw-
structions, Exceptional value at
only £4'15/-, or assembled ready for
use 25/- extra, plus 3/6 carr.

P;us carr, 5/- (Normal price

R.S.C. MASTER INTERCOMM. UNIT.
For Office or Works Intercommunication.
High Gain Amplifier with Push-Pull
output. Attractive wood walnut cabinet,
Provision for 4 individually switched
Listen-Talk Back Units can be supplxed in
walnut veneered cablnets at 35/-

tevel is-

Master Unit ready for use, 7 gns. Carr. 216.
NO C.0.D. under £1,

for Radio Feeder unit.

Complete with integral Pre-amp. Tone
control stage (as A4 amplifier), using
negative feedback. giving humproof
individual bass and treble lift and cut
tone control. Six Negative Feedback
L»Onlh. Completely negligible hum and
distortion. Frequency response +3 db.
30-20.000 c.p.s. Six valves. A.C. mains
200-230-250 v. input only. Outputs for
3 and 15 ohm speakers. Kit

of parts complete in every GNs
detail. Pius 17/6 carriage. .
Or ready for use, 45/- extra.
Ilustrated leafiet 8d. Cover as for A4
is suitable. H.P ’I'ERMS ON ASSEMBLED
UNITS. DEPOSIT 23/6 plus 10/- car-
riage, and nine monthly payments 1 gn.
INIGH-FIDELITY MICROPIIONES in
stock. Keen cash prices or H.P. terms if
supplied with amplifier.

.M. SPEAKERS. All 2-3 ohms; 64in.
Plessey. with 5.000 ohm output trans.,
16/9. 8in, Plessey, 16/9. 10in. W.B. *“ Ste en’
torian * 3 or 15 ohm type HF1012 10 watts,
high-fidelity type. Highly recommended
for use with any of our amplifiers, £3/17:8
ALE. SPEAKERS 2-3 ohms. _ 8in.
Field. 600 ohms, 11/9. 10in. R.A. Fleld
1.000 ohms, 23/8.

VOLUME CONTROLS with long (lin.
diam.) spindles. all valves less switch,

2/9 ;. with S.P. switch, 3/9 | with D.P.
switch, 4/6.
COAXIAL CABLE 75 ohms, lin.. 8d.

vard. Twin Screened Feeder. 10d. yard.
"SELENIUM RECTIFIER

L.T. Types H.T. Types W,
6-12 v. } a. HW.

519 150 w. 40 mA. 3/9
r.w. Brulgc Type 250 v. 50 mA. 6/9
6/12v.1a. 4/ 250 v. 80 mA. 7/9
6/12v. 2 a, 8/9 RM4 250 v.
6/12v. 6 a. 19/8 259 mA. 119

R.S.C. 3.4 WATT A7
HIGH-GAIN AMPLIFIER

.»\|1|)(-ar:an('e and Specification, with
ception of output wattage, as AS5.
Complete Kit, with diagrams, £3/15/-.
Assembied £1 extra. Carr. 3/6.

PICK-UPS. Collarc high fidelity low
impedance magnetlc type, with matching
transformer. y 35/-. Goldring high
impedance mag‘netic 23/9. Both types
Brand New Boxed.

CHASSIES (Undrilled Aluminium)
18 s.w.g. amplifier (4-sided)

14in. x 10in. x 3in.
16in. x 10in. x 3in.

BATTERY CHARGER KITS
For mains 200-250 v. 50

To charge 6 v. acc. at 2 ., 25/6.

To charge 8 or 12 v. acc. at 2 a., 31/6.

To charge 6 or 12 v, acc. at 4 a.. 49/9.
Above consist of transformer, full wave
rectifier, fuses, fuseholders and steel case.
Any type assembled and tested, 6/9 extra.

THE SKYFOUR T.R.F. RECEIVER.
A design of a 3-valve 230-250 v. A.C. Mains
receiver with selenium rectifier. It con-
sists of a variable Mu high-gain H.F.
stage followed by a low distortion anode
bend detector. Power pentode output is
used. Valve line up being 6K7, SPél,
6F6G. Selectivity and quality are well up
to standard. and simplicity of construc-
tion is & special feature. Point to point
wiring diagrams. instructions. and parts
list. 1/9. This receiver can be built for a
maximum of £4/19/8 including attractive
Brown or Cream Bakelite or Walnut
veneered wood cabinet 12 X 6f x 5iin.

Post 1/- extra under 10/-; 1/68 extra under £1 : 2/ extra under £3.
Catatogue 8d., Trade List 5d. S.A.E. with all enquiries,

RADIO SUPPLY CO. ;.

(LEEDS) LTD.

THE CALLS, LEEDS, 2
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Decidedly YOT
Just an ordinary
receiver!

The Eddystone
c840A°

has a ftrue communicalions

specification ensuring consis-

tent long-distance reception.

NEW BANDSPREAD DEVICE
LONG OPEN SCALES

34 FEET of BANDSPREAD
on EACH of 4 RANGES

COVERS 30.6 Mc's- 480 kc's
(9.8 - 625 Metres)

Accurate and station  re-
sesting

Bear Frequency Oscillator

Internal loudspealer

Special aerial input for 100 ohms
twin OR single wire

High sensitivity

Rugged “BATITILESH P
construction, works equally el
from AC or DC mains

tuning

| tested before despatching.

£49 or on WEBB'S EXTENDED PAYMENTS
{

Deposit £I6 6.8 and 12 payments
of £2.19.11 or 18 pay-
ments of £2.1.9.

You can  hear the world

on the * 840A° . . . descriptive

brochure post free on request
from Webb’s Radio.

* K Kk Kk K Kk Kk Kx X *

and the latest development

from the ROGERS LABORATORY

ROGERS ¢ RD junior 9

AMPLIFIER
For

¢ HI-FI’ at areasonable price

£26 Complete with Pre-amp.
or on WEBB'S - EXTENDED PAYMENTS

Deposit £8.13.4 and 12 payments of1
£,

11.16 or 18 payments of
£1.2.2,

A POSTCARD BRINGS YOU A |12 PAGE BRO.
CHURE—YOU WILL SEE IT HAS ALL THE
FACILITIES GIVEN BY OTHER OUTFITS
COSTING DOUBLE.

"WEB.

14 SOHO ST., OXFORD ST., LONDON, W.1
Telephone : GERrard 2089.

Shop Hours :
9 a.m.—5.30 p.m.

Sats. 9 a.m —1 p.m.

PRACTICAL ‘WIRELESS
BUILD THIS FOR £5. 7 6.!

1
Total building cost including choice of
beautiful walnut veneered cabinec or ivory
or brown bakelite. This is the towest
possible price consistent 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. This terrific new circuit
covers ali medium and long waves. with
optional negative feedback, has razor-edge
selectivity, and exceptionally good tona.
Price also includes ready drilled and punched
chassls. set of simple, easy-to-follow plans
—in fact, everything ! All parts sparkling
brand-new—no junk ! Every single part
Uses stan-
dard octal-base valves : 6K7G high-fre-
quency pentode feeding into 6J5G anode-
bend detector triode, coupled to 6V6G
powerful output beam-power tetrode,
fed by robust rectifier. For A.C. Mains,
200-250 Votes (low running costs—approxi-
mately 18 Watts!) Size 12in. x 6in. x Sin.
Build this long-range, powerful midget
NOW. Send 2/- for priced parts list, testi-
monials, etc., or send £5.7.6 for all parts
and set of plans. (Add 2/6 for packing and
post.) C.O.D. I/6 extra. All orders des-
patched by return carefully packed.

BRIGHTON RADIO CO. (Dept. PK§),.
69, PRESTON STREET, BRIGHTON,I.

Television Receiver
Servicing Vol. 2.

RECEIVER A;.\D PO“’L‘R SUPPLY
CIRCU
by E. Spreadl)ury
The Video Stage Vision A.G.C. |
Vision Interference The Sound Channel

Suppression Power Supplies
The VisionDetector Aerlals and Feeders

Tuning Circuits Reflections and |
Multi-Channel “Ghosting™
. Tunners Circuit Alignment |

21s. 0d. net, postage 9d. ’

T.V. Preamplitiers for Bands T & 11,
by B. L. Morley. 5 -, postage 3d.

1P ractical Wireles~ NService Manual,
by F. J. Camm, 17 6, postagZe 6d.

Basic Radio Course, by J. T. Frye.
18/-, postage 6d. {
Radio Valve Data. complled by © \\u-e—
less World.’ 3 8, postage 3d.
I

The Radio Amatenr’s 1fandbook, by
the A.R.R.L. Stati. 50 -, postage 1/- l

THE

MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST OF
BRITISH anp AMERICAN TECHNICAL ‘

BOOKS
19-23, PRAED STREET
(Dept. P.10), LONDON, W.2.

Phonc : PADdington 4185. Open G days
9—4 p.m.

www americanradiohistorv com
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COMMUNICATION RECTIVER PCR2.—
Ex-government surplus manufactured by
Pye Ltd. Three wavebands 12-50, 190-570
and 900-2,000 metres. Line-up : RF—EF39.
FC -X61. 2 IF's—EF39, Det.. AVC. 1st AF—
EBC33, Output—6Ve. In black case size
17in. x 94In. x 8in.. with crackle front, illu-
minated calibrated dial, fy wheel tuning.
aerial trimmer. Requires power supply and
low impedance speaker. In first class con-
dition. complete with all valves. £4.19.6.
plus 10/6 carriage. SPECIAL OFFER—can
I supplied with built in A.C. mains power
| pack, fully re-aligned and tested for £3 extra
RECEIVER R1132\.—Covers 100-124 Mc s
with variable tuning. Ideal for converslon
t Complete with 11 valves and clreuit
diagram. Brand new condition. Regret
owing to limited number these are availi.ble
for callers only. Price 65/-,
COMMUNICATION RECEIVERS TYPE
K1155A.—For world-wide reception. Brand
new and air-tested. £11.19.8.  Slightly
soiled, £9.19.6. Used models, £7.19.6.
R11558, with super slow motion drive,
brand new. £12.10,0. Carriage 10/6 extra.
Free hooklet supplied with each receiver.
A.C. MAINS POWER PACK & OUTPUT
STAGE.—These enahle the R1155 to bc
used on the mains WITHOUT ANY MODI-
FICATION. Three types available, £4,10.0.
£5.5.0, and de-luxe model with 8in. speaker.
£68.10.0. Carriage 5'-. All Power Packs
guarantecd six months. SAVE £f££s. DE-
DUCT 10/- WHEN PURCHASING RECEIVER
AND POWER PACK TOGETHER. Send
| S.A.E. for full details of Power Packs and
Receivers or 1’3 for booklet.
RECEIVER TYPE ©R100.—A super com-
munications receiver covering 60 kcis to
30 mc s In six bands Bullt.-ln A.C. main
power pack. 2 R.T. s 3 L.F. stages,
variable selectivity Xtal Fnber. B.I.0.. ete.
Superb condition. complete with new valve's
and air tested. A bargain at £30, plus £1
carriage.
RECEIVER 2573 (TR1196).—Superhet
receiver with 465 kc’s I.F's. Complete with
! all valves ; 2 EF39, 1 EK32, 2 EF36, 1 EBC33.
| Brand new with full conversion data. Price
30 -, nrice 2'6 post.
| A\’l)  ALL DRY " BATTERY E! Ll\ll
| NATOR.—Government surplus. For A.C.
mains 200/250 volts, output 1.4 v. at 300 mA,
and 65 volts at 10mA. Employs metal recti
flers and VS70 stabiliser. Size 8iin. x 5in. x
3tin.  Suitable for all personal cPor(.able
type sets. full instructions supplie New
in cartons and all tested prior to despatch.
Price 39/8, plus 2'6 post.
H.R. HEADPHONES.—Consists of two
high-resistance carpieces with adjustable
metal headbands. Price; less cord. 6/6.
PACKARD BELL PRI-AMPLIFIERS. -
Suitable for conversion to baby alarm. amp-
lifier. etc. Contains miniature relay. Com-
plete with 6SL7. 28D7. Circuit. Instructton
Book. etc. BRAND NEW. U.S.A. 128 each.
R.C.A. AMPLIFIER.—For A.C. mains
operation 190/250 v.12 watts output into
600'15'7.6/5 ohms, input impedances of 250
and 30 ohm. suitable for mike and gram.
Brand new. in hand. some case. size 17in. X
oin. x 114n. deep. Uses 4-6J7, 2-61.6 and 5U4.
Price ONLY £9.19.6, less valves, or £12.19.6,
| with boxed valves. carriage 10/6.

MINTATURE MODEIL  MOTORS.-2in,
long x liin. diam.. 3/16in. diam. spindle,
| weight 5 oze. Will work from 6-volt

hattery and are reversible. Ball bearings.

108 each. With blower. 12,8 each.

\IETER BARGAIN.—2%n. Projection
| type. Two ranges, 12 and 120 volts, with

multiriier. Brand New and Boxed. 5/9 each.
E.M.I. OUTPUT METER.—Desk Type
consists of 2}in. 1 mA. meter with full
wave bridge rectifier. Range 0-500 milli-
vsat.t.s and 0-5 watts. Br and New and Boxed.

NLY 35/~ each, plus 1/6

l DDYSTONE ROTARY l'(l\\'l".ll UNITES.
—In grey metal case. Input 12 v., output
180 v. at 60 mA. Complete with all smooth-
ing and filtering. BRAND NEW, 19.6.
plus 2/6 postage.

CHARLES BRITAIN
(RADIO) LTD.

Upper Saint Martin’s
w.Cc.2. TEM 0545

g |,
London,

Lane,
Shop hours 9-6 p.m. (9-1 p.m. Thursday)

-OPEN ALL DAY SATURDAY
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How Many Turns?

IR,—In his most interesting and useful article
*“How Many Turns?” in your August issue
N. F. Back gives two formul® for the calculation
of windings in terms of inductance and dimensions.
He later proceeds to use one of these formule, but
an inspection of his calculation shows immediately
that there is something wrong with the formula
as quoted, since
15x175Q2+(3x24)
2

works out to a total of over 12,000 turns, instead
of the figure of 80 (approximately), which is given as
the result.

5% 2.300[(3 <25 rOX D(10x 3)}
n= L
<8

=200 approximaielyr.—N. F. BACK.) S

Valve Standardisation

IR,—I read with great interest Mr. Masters
letter on the standardisation of valve bases.
There is, 1 feel sure, nobody who will dispute that
standardised valve bases would be what Sellars and
Yeatman would call a ** good thing.” I am surprised,
therefore, that the subject has hitherto been little
mentioned in your columns. Quite recently, more-
over, many people have accused the B.V.A. of being
a price ring, interpreting

On taking a rough check
on the other formula (for
wave-wound coils), using
the dimensions of a com-
mercial coil, and assuming
an inductance of 175 puH
for medium wave, there is
a similar error, as the

surplus equipment.

e 0e 00 00 0 1 00 B 00 e Qe B

Jrom page iii of cover.

Whilst we are ulways pleased to assist readers with
their fechnical difficulties. we regret that we are unuable
to supply diagrams or provide instructions for modifving
We cannot supply alternative details
for receivers described in these pages.
UNDERTAKE TO ANSWER QUERIES OVER THE
TELEPHONE. If a postal reply is required a stamped
and addressed envelope must be enclosed with the coupon

this word in its worst
possible sense. This has
led to an extremely un-
“comfortable political
situation and [ feel that if
this association were to
bring forward proposals
for this standardisation

WE CANNOT

Er—

result obtained, n=8,000 X
turns {(approximately), is again obviously absurd.

1 find that in textbooks where formule for the
calculation of inductance in terms of dimensions and
number of turns appear these terms are always
* squared,” and since such ** squarings ~ do not just
disappear when the formula is transposed I imagine
that some of them have been omitted from the
formulz quoted. '

It is possible to _reach the result given by the
author for the dimensions quoted by assuming that
this is the case, and amending the original formula to
read

15L (a-+3b)
n=——5—
a

It will be interesting to know whether this assump-
tion-is correct, and whether a similar amendment is
necessary to correct the other formula given in the
articlee—J. K. ConstabLE (Laboratory Technician,
Physics Dept., Coventry Technical College).

(I must apologise to readers for the crror which
appeared in the * How Many Turns? ™ article. What
has happened is that the square root sign was not
printed above the numerators in each equation. Since [
corrected the rough proofs of the article, this is, of
course, an omission on nty own parl.

To read correctly the formule concerned should be

“as follows : =

V/15L (a+3b)
n= —— """
a

V/T5L (a+3b)
n= -
3

. and

4/5L (3a-+9b-+10c)
n= ——
d .
In the second article the worked example will
then read :

they could not come at
a more opportune moment. Thereby, the associa-
tion would demonstrate quite clearly that it dees, in
fact, serve the interests of the consumer and that
their common agreement means more than just
financial- juggling.

You, in your footnote to the letter, raise the
inevitable question as to which valve base should

- be adopted. However, any attempt to invent a new
standard valve base must, like the attempt to found a
universal language, be doomed to failure. For,
obviously, any attempt of this naturc must try to
involve the minimum of capital expenditure and the
minimum of reorganisation within the industry.
That very fact alone must limit the choice to those
valve bases which are most used at the present time.
To my mind, the international octal and the BY9A
would be best suited.

It is not long since the standardisation of wood-
screws was achieved ; why should valves not be
standardised ? The outcome could be only good.—
EXPERIMENTER.

An Economical ‘Gram Ampilifier

S]R,—Mr. Harrison accuses me. in his letter of
using ‘" @ monster triode ” to avoid having the
constructor baffled by feedback loops. If Mr. Harrison
can tell me what is monster about a S-watt triode |
shall be very pleased to hear it. .
Further, if Mr. Harrison’s experience is as wide as
he makes it sound in his letter he ought to know
that the ‘* single resistor and wire > involved in his
rather unique conception of a feedback loop is the
very thing which by reason of its apparent simplicity
trips up the inexperienced amateur, even if he can
master the complexities of a superhet circuit before
the detector.—S. A. KNniGHT (Chelmsford).
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1.F.s or determine whether superhet or T.R.F., but

; .~ trust the information will be of help.

IR,—With reference to Mr. R. H. Borthwick’s 1 would also like to thank you for an interesting
article in September's Practicar WIRELESS, T publication and wish you all the best for the future.

Small Mains Transformers

eel T must make a few commens. —Jonn F. MiLts (Greatworth, Oxon).
First, the article is too short and just about *“ whets
he appetite ** without giving enough detail ; secondly, Rx Frequency range I.LF.
‘here are a number of statements open to criticism.
These I will deal with in turn. Type 18 6-9 Mc/s 465 ke/s
Laminations arc more usually .020in. thick these Mk. 1
Jays as this gives a quicker assembly time and u R208 10-60 Mc/s 2
better nett to gross arca. 1 should also be remembered R1147B 200 Mc/s approx. v
that the ~“ F and I~ type are used as often as the OCT-46145 520 ke/s-1,500 ke/s z
T and V” type shown. Type 3/11 3.0-16.0 Mc/s 2
W R107 1.2:3.0 Mc/s )
The formula A= sq. in. is all very well for @ 2.95-7.25 Mc/s 463 kc/s
L1 558 ‘ 7.0-17.5 Me/s )
amination of particular proportions, but there are BC453B 190-550 kc/s 85 ke/s
0 many different types that it just will not work in BC454B 3.0-6.0 Mc/s 1415 kc's
:very casc. A lamination having the same centre BC455B 6.0-9.1 Mc/s 2’830 ke/fs
imb but only half the winding space as that shown MCRIL 100-1,600 kc/s 1
will clearly only have half the vA capacity for the 2.5-5.0 Mc/s l
-ame stack thickness. 4.5-8.0 Mc/s 5 ?
With regard to windings, providing all have the 8.0-15.0 Mc/s
;ame current density, the heat loss per unit volume is R1132A 100-124 Mc¢/s 12 Mc¢/s
identical and the reason thick wire is put on last is B2, Mk. III 3.1-15.5 Mc/s 7
o that sharp bends will be avoided which might BC 348 200-500 kc/s } %
Jdamage the insulation. Bl g?)-:\g.o Mc/s :
Two thousand amps per sq. in. for all windings is, ypbe - c/s ?
n my opinion, too high, and 1,500 is safer. In the Type 25/73 4.3-6.7 Mc/s 460 ke/s
cxample given no mention is made of the primary R21 4.2-7.5 MP/S} 9
zauge to be used, and it must be remembered to take R6R %8'35' Ol\ll\?cb/ 465 Lc/s
; . S BTN O i S g
Lxlt:l)_cnafcount the cfficiency and the magnetising 7C8931 Approx, 150 Mc/s 12 Mc/s
T ) e N T TRY 31-80 metres 2
he turns per volt figure of 6 given for a core of Type 6 3.0-7.0 Mc/s 5
{ sq. in. cross section (presumably a gross figure) l'}lgz R -;'0 Mc/s 5
ives a flux density of nearly 13,000 gauss (or lines R1124 30p§_40b Mc/s 7 M :/
Jer square centimetre). This is 100 high for an air- R1155 18.3-7.5 Mc/s kS
cooled transformer as it gives excessive eddy current i 7 5;;3 0 Mc/s
and hysteresis losses (with consequent overheating) 1'500;600 ké/s 560 ke/s
and a high magnetising carrent. A figure of 7 is, 500-200 kefs 4
n my opinion, much more sensible. 200-75 k¢/s
Finally, with regard to the clectrostatic screen, a AEW1 12-50 metres ,
complete turn must not be made as & short-circuited 188-545 metres } ?
turn will make all etforts in vain! Type 78 2.4-5.9 Mc/s
The design of a mains transformer is based on 5.8-13.0 Mc/s} 2
fong experience, coupled with a large amount of R1345 75-215 metres 2
trial and error experiment, and is best left 10 experts. RA-IB 0.15-0.315 Mc’s
However, much fun can be had and knowledge gained 0.315-0.680 Mc/s 2
by playing about with laminations and bits of wire 0.680-1.5 Mc/s 5
5o long as you are not too disappointed with the 1.8-3.7 Mc/s :
results.—H. L, Brown (Walsall). 3.7-7.5 Mc/s S
] o z.g-IS.(; Mc/s g
9, . ype -9 Mc/s s
|F. of Ex-Service Sets Radar Units IF
JR,—Tn reply to a query in the August issue of R3102A 45 Mc/s
PRACTICAL  WIRELESS concerning  frequency Ri84 45 Mc/s
ranges and I.F. values of ex-W.D. radio receivers I R3515 14 Mg,
hope the following details will be of use o readers. R1355 7.5 Mc/s
I am afraid that T have not been able to find all the R3084 30 Mc/s

Editorial aud Advertisement Offices :

« Practical Wireless,” Beorge Newnes, Lid., Tower House, Southampton Street, Strand, W.C.2, 'Phone : Temple Bar 4363.
Telegrams : Newnes. Rand, London. 2

Registered at the G.P,0. for transmission by Canadian Magazine Post.

i -onsider articles of a practical nature suitable for publication in ** Practical Wireless.” Such articles should be
?;];fttfglgq ;u'gls?‘;epg?ats’sg z[J?I;gr %rlu.aavd sko{tldz::anmin the name and uddress of the sender. Whilst the Editor dees not hold ‘I'zimscl_fresponsible
for manuscripts, every effort will be wade to retusn them if @ stamped and addressed envelope is . All corresp mtendeg for
the Editor should bé addressed : The Editor, ' Practical Wireless.” George Newnes, Ltd.. Touer House, Southampton Strect. Strand. W.C.2.
Ouwring to the rapid progress in the design of wireless apparatus and to our efforls to keep our readers in touch with the lutest developments.
we give no warranty that avparatus described in our columns is not the subiect of letters patent. . ; i
Copyright in all drawings. photographs and arkicles published in * Practical Wireless ” 15 specifically reserved {hroughout the countries
signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these arc therefore erpressiy forbidden. Practical

Wireless " incorporates ' Amateur Wireless.”

WWW americanradiohistorv com


www.americanradiohistory.com

Ociober, 1955

W & L COMPONENTS LTD.

8 CAMDEN HIGH STREET, LONDON, N.W.I
Tel. : EUSton 7844, (near Mornington Crescent Underground)

FM %
TUNER
An ex-

tremely sen-
sitive 5-valve
tuner with in-
ternal power sup-
ply for A.C. mains
200/250 volts. 2-posi-
tion switch for Gram and
FM (Tuner switched off
in Gram position).
Permeability tuned and temperature
compensated against drift.
K Geared drive with illuminated cali-
brated dial. Valve line up :—ECC85
twin triode as grounded grid R.F.
stage and mixer. 6BJ6 I.F. amplifier,

Price
£13 .15 . 0 6BJ6 limiter, 6AL5 ratio detector,
complete 6V4 rectifier. Your existing radio

(including tax) o amplifier converted to FM in a
Carriage and

packing 7/6 extra few minutes.

PRACTICAL WIRELESS

18, TOTTENHAM COURT RD.
LONDON, W.1

MUSeum 5929/
150 yards oply from Tottenham Gonrt Road Tube!)
All post orders please to :—

24-26, HAMPSTEAD RD., LONDON. N.W,1. EUSton 5533.4 5.
RECEIVER TYPE 25,73. (The receiver section of TRII#6.) HSupplied
complew with full data for conversion Lo 3-wave supcrhet receiver. thuit
is complete with 6 valves 2- EF39, 2-EF36, FK32 and KBC33, also slandar!
I.F.T.5 465 Ke/s, Price 27/6 plue 2/6 P. & P
TR11986 TRANSMITTER POBTION We can also supply the transmitter
portion of the above receiver incorporatiug valves, EL32, EF50, CViul.
Type Guo relay traneformer, coils, switches, etc. Limited quantity at
12/8 only, plus 2 6 P. & P.

No. 17 Mk. 11 TRANSmm/RECE!VER Bullt iuto & strong uoml(»n
cabinet 15in. X 14in. » Yin. and mic

Range $5-8% miles with ﬂmple werml 44 Gl mjes.  (3-7 metres.) Uses
standard 120 v. H.T. and 2 v. L.T. batteries. Illustrated instruction
book supplied with each unit. 50/- each plus 7/6 post aml packing.

No. 38 TRANSMITTER/RECEIVER WALKIE-TALKIE. | inge approx.
B miles. Coverage 7.4-9 Mc/w. The set only, complete with valves at
30/-, in very good condition.

LF. TRANSFORMERS SPECIAL OFFER. All iron-cored 465 Kefe.
Philips size 2%in. x 1fin. diameter (cylindrical), 7/6 pair. By Invicta—
Cylindrical 2}in. x 1}in diameter, 8/8 pr. Also our own special ultra midget,
size 11in. x 13/16in. 16in.  Only 9/9 per pair. By Wearite, Type
501 aod 502 12/8 per palr MBR00 12/6 pair.

MAINS TRANSFORMER BARGAINS! Limited quantities only. Manu-
facturers’ Surplus 350-0-350, 80 mA., 6.3 v. 3 a., 5 v. 2 a. Half shronded,
drop-through, 14/8 ouly, plus 1/6 P. & P.  110/210/240 v. luput. 350-0-356,
120 mA., 6.3 v. 6 a., 6.3 v. 1.5 a.. 5 v. 3 a. tropicalired drop-through type,
21/- only, plus 2’6 F. & P, 110/210£240 v. lnput, 250-0-250 [20 mA., 6.3 v.
4a., b v.2a. Upright mounting, 21/- plus 2/- P. & P. 230 v. Input,
300-0-300 80 mA., 8.3 v. 3 a., 4 v. 2 a. Tropicalised drop-through type,
9/6 ooly, plus 1/6 P. & P. Input 110/230 v. Auto load 230 v. 750 mA
330-0-850 130 mA. Tapped filameut winding 6§ v. 3 a., 15 v..3a.,
algo 3 v. 2 a. Tropicslised drop-through type, 21/= plua 2/6 & P.
270-0-270, 100 m/A. 6.3 v. 3 a., & v. 2 a., 200/230 v. Loput universal
mounting 16/6, plus 1/6 P. & P,

THE R.E.P. ONE-VALVE BATTERY B,ECEWER KIT. &imple one-valve
all dry battery recelver 'cr headphcnes. easily built in one evening. All

WRITE FOR FULL PARTICULARS TO DEPT. A.l.
BZA This Honth’s GZAK
Bargains
ABSORPTION WAVEMETERS.—3.00 to 35.00 Mc/s in
3 switched bands. 3.5, 7, 14, 21 and 28 mc/s Ham bands

marked on scale. Complete with indicator bulb, A MUST
for any Ham Shack. ONLY |5/-each. P. &P, /-

TEST METER.—7 ranges as follows : .5v., 3v., 50 v. 6 mA,,
60 mA., 5000 ohms, 25,000 ohms 2}in. dia. "scale M.C. meter.
Rotary selector switch. Black bakelite case, 6 x 41 x 4} fitted
with removabie lid, also provusnon for lnterna| batts., ranges
can be easily extended Bargain price 30/-, plus 1/6 post.
VALVES.—B7G base, 1T4, IS5, IR5, 1S4, 354, 3V4, /6 ea,
or 4 for 27/6. Most of the 1.4 v. B7G range available at 8/6 ea.
HEADPHONES.—Low resistance type CLR No. 3, 9/6.
DLR No. 2, 13/6. High resistance and the most sensitive of
alil DHR, No. 5B, 18/6 per pair, P. & P. 1/- pair.

FISK SOLARISCOPES.—Complete with charts.  Give
World time, light and darkness paths. Invaluable to the DX
man. List 21/-, our price 7/6, post free.

PANL Home Crackle.—Black, Brown or Green, 3/- tin.
P. & P. 8d.

FOR THE NEW MOBILE.—12 v. Miniature Rotary Trans-
formers. Qutput 360/310 v., 30 mA., C.S. or 70 mA. 1.C.AS,
Only 41in. x 2}in. overall. Only 17/6 ea., or 30/- for2 P.&P.,

UNREPEATABLE VALVE OFFER
Genuine American 807's, 6/- ea. or 4 for £1.
multipliers. Type 931A. 35/- ea, or 2 for £3.

Photo-

Postage free on all orders over £1 except where specifically
stated. PLEASE PRINT YOUR NAME AND ADDRESS.

C. H. YOUNG, G2AK
Mail Orders to Dept. *‘P"*
102, Holloway Head,
Birmingham | (MID 3254)

All callers
110, Dale En
Blrmmgham 4 (CEN 1635)

can be supplied at inclusive
cost of 42/- plus 2/- P & P. Operated by Ever Ready B114 type battery
g\dullable at 7/9. Full assembly details available eeparately at sd plus

pO

THE R.C. RAMBLER ALL-DRY PORTABLE XIT

Full assernbly details with practical and theoretical diagrams can be
supplied at 1/8 post iree. 'This is a truly professional 4i-valve superhet
~—all dry—for medium and long waves. A cream plastic top panel, with
dial engraved in red and green, adds to the very imposing appearance
of this model which is housed in an attractive cream and grey leatherette
covered attache-case type cabinet measuring only %in. x 7in. x 3}in.
Weight less batteries 4ilb., with batteries 6}lb. This set really han
everything! Built-in frame aerial, high quality, extremely sensiti
and very adequate voluiae froin the Jin. speaker. Valve line-up: oV
1R3, 183, IT4. Aleo the required componente, exactly aa specified,
Includmg cabinet, can be supplied from etock at the special inclusive
price of £7/7/= plus 2/ P. & P. (lens hat.tenea) Uses Ever-Ready 90 v.
H.T. type B126 at 9;3. Also L.T. 1.5 v. A.D. 35 at 1/4.
RAMBLER MAINS UNIT!—At lsst we are able to offer our specisl mains
units kit tor using our popular all-dry ‘* Rambler ' on A.C. Mains. Com-
plete kit, which when assembled fits snugly into battery compariment, can
bs lunphed at 47/6, plus 1/6 packing and postage. Priece inclndes all
required and full bly instructions. N.B.—This onit is
completely lelh}ontuned io & metal box measuring 7in. x 2}in. x 1liin.
and is ideally suvitable for ANY all-dry battery portable requiring 90 v.
H.T.and 1.5 v, L.T.

F.M. KITS !! Coinplete kit available for ' DENCO ™ F.M. Tuner. Price
including all components and valve for extra [.F. stage £6/7/6. plus 2/6
P. & P. Constructional details and itemised price list 1/6 post free.

“ JASON ” F.M. TUNER KIT. Our latest based on hookiet by Iata
Publications. Booklet and itemired price list 2/- post free. Conplete
kit price, which includes attractive front panel and calibrated dial and
drive £68/15/-. plus 26 P. & P. Fringe area model £7/15/-. plue 2/6 P, & b,
N.B.—Both of these tuners are being demonstrated at 18, Tottenham
Court Road.

THE ‘* TELETRON ' BAND III CONVERTER !!
Thie converter, which is bnilt around 2 valves type EFS0 (Z719) is 108 use
with T.R.F. or Superhet Band 1 Television receivers. Complete set
of TELETRON coils voly, with practical and theoretical wiring diagram
15/~ post free. Chassix wensuring 7in. x 3in. x 11in. -ready drilled to
epecification 3/@ plus P, P. Alternatively, construction details
only with separate i i 1 8d. post paid. THE
COMPLETE KIT A: ) ALL THE ABOVE.
VALVER, FTC.. DOW? rﬂ THE LA ND BOLT. CAN BE
SUPPLIED AT 48/6 ouly, plus 2/ ¥ & P,

VALVES!!

We have perhaps the most comprehensive and up-to-date valve stocke
in the trade. A stawmp will hnng Tist.

® Please add postage under £1. C.0.D. or Cash with order.
charge extra—oben 9 a.m.-8 p.m. Monday to Friday.
close st 1 P.m. on Saturday.

€.0.D.
Sorry, but we
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RECEIVERS & COMPONENTS

MAKING YOUR OWN? Telescopes, |
Enlargers, Binoculars, M\licroscopes.

Projectors, or, in fact, anything that
needs lenges. Then get our booklets.
‘How to use Ex-Gov. Lenses &

Prisms,” Nos. 1 & 2, price 2/6 each;

also our stereo book. ‘‘3-D Without
Viewers.” price 7/6. Comprehensive |
lists of lenses, optical. radio and

sclentific gear, free for s.a.e. H. W.
ENGLISH, Rayleigh Road, Hutton,
Brentwood, Essex.

RADIOGRAM CHASSIS, 29/9, includ-
ing 8in, speaker, 5—vane s/het,
3 w/band, A.C. mains, completc less
valves, tested. gu.nnntced: free
drawmg with order. post 4/6; set
of knobs 1/6 extra. Radiogram
Chassis, 14/9, A.C. universal
s/het, 3 band, 465. I.F.s. less dial,
“lectrolytics and valves, otherwise
believed to  be in working order;
post 3/6. DUKE & CO., 621, Romford
Rd., E.12. (GRA 6677)

AMERICAN RADIO Plans and De-
vices. Now available. Hundreds of
new and startling devices you can

or

make. Only designs of this type
available in UK. Receivers, walkie
talkies, amplifiers, recorders. magic
eye alarms, etc., etc. Full lists, data,
Hlustrations Free of stamp. Send
to-day — A.P.S. (PW), Scdgcford,
King’s Lynn. ol —t
OSMOR for realiy efficient Coils, |

Coilpacks and all Radio Components
** Practical

as specified for many
Wireless  circuits. See advert. on
page 607 for free circuits offer or

send 5d. (stamps) to OSMOR RADIO
PRODUCTS LTD. (Dept. PC10. P607),
418, Brighton Road, South Croydon.
(Tel.: Croydon 5148/9.)

THE HIWAYMAN, A new super
Portable Radio for the homec con-
structor; all-dry 4-valve superhet
with Ferrite rod aerial; easy wiring

diagrams and instructions, 1/6 (post
3d.). RADIO EXPERIMENTAL |
PRODUCTS LTD., 33, DMuch Park
St., Coventry.

MIDDLESBROUGH, Largest stocks on
N.-East coast. Radio/TV components,
FM Kits, Gram. Cabinets, Tape
Decks, Leak Amplifiers, Valves, etc
Callers only. PALMERS. 106, New-
port Road. (Phone: 3096.)

ALUMINIUM CHASSIS made (o your

requirements; 16 & 18 gauge: any
quantity, large or small. We will
he pleased to quote. MACHINE

CONTACTS, Building 336, Hurn Air-
port, Christchurch, Hants.

R.F. UNITS, Types 26 at 27/6, 25 at

12/6, 24 at 11/-; brand new with
valves, post 2/6. E.W.S. CO. 69
Church Road, Moseley, Birmingham

SERVICE SHEETS, T.V. and Radio,

over 2,000 models, sale or hire: Valves
and Components. S.A.E. with en-
quiries. W. J. GILBERT. 24, Frith-

ville Gardens, London. W.12.
LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE,
Bullingdon Rd.. Oxford.

HRO RACK MOUNTING; Collins
TGS-10 25 watt Trans/Receiver.
mobile; Avo Testmeter; Tavlor €0-

Signal Generator;, Taylor 45A Valve
Testey; Morse Teacher with thpes:
1132A and 1481 Receivers; Tvpe 3
Power Unit. Condensers. Resistors,
ete. Low price to clear surplus gear.
List free,. THE ELECTRIC METER
COMPANY, 123, Hele Road, Torquay.

RATEL OF PRESTON. Service
Sheets and Components for radio and
television. S.A.E. enquiries. please.
171, Norris St.. Preston, Lanes.
SERVICE SHEETS, Radio. TV, elc.,
from 2/3 p.p. List of 4,000 models
avail, 1/-. TELRAY, 11, Maudland
Bk., Preston.

paid. Line Trans, to matcih these
| coils, gives 12Kv, E.H.T.. complete
with width and line linearity coils,

|
RATIES:  5/6 per line
threred erage fhve words to line.
ninisug 0%, Box No. 1'- extra,
Adye rlmmm‘nh ns~t e

or part

addressed Adverti
Manager,  ‘ Pructical  Wireless,”
Tower 1loude, Souths mm!nn 1.,

strand, anhm, w.¢2 |

1

ELECTROLYTICS, capacity, volms,;e.l
size, type of mounting. price. post
paid. 400, 6v, lin. x 2in.. lug, 1/6; |
250 + 250, 6y, lin. x 2in., lug. 1/6;
1,000 + 2,000, 6v, 1 x 3. clip. 3/9; |
250_ 12v, ¢ x 1%, cll]) 1/9; 500, 12v. |
1 x 1§, W/E, 2'+; 10, 25v. } x 1},
clip, 1/3; 25, 25v, § x 13, W/E, 1 6;
500, 50v, 1 x 3, clip. 3/6; 100, 50v.
i x 13, W/E, 2/3; 50 + 50, >
14 x 2. clip, 2/9; 40 — 40, 275v.
15 x 2, elip. 3/3; 100. 27
1} x 3, clip, 3/3; 24. 275v, g
clip, 3/~ 0 250. 2
15 x 44, clip, GJ 3 d
1 x 3. W/E, 3/ ov,
clip. 3/-; 16 + 1 8. 350 425 lug,
4/3; 32 + 32, 330, '435v, clip, 13 x 2,
4/3; 16 + 16 350, 4’.n clip, 1§ x|
2, clip. 3/9 8 + 8. 350v. 1 x 2, clip, |
3/3; 16 32. 350v, 1& x 2. clip,
3/9; 8, 45av 1 x 2. clip. 1/9; 15 +
15 ~450v + 20. 25v. 1 x 3, lug. 4/3;

120, 275v. 17 x 4}, clip 5/6,
.’.0 + 10, 450v 1 x 3. clip, /- |
16 16. 450v. X 2}. clip, 4/3;
100 -+ 200, 350/4-3\ 2 44, clip,
6/9;: 8. 500v, Lt x 2. chp 2!6 8
8. 530v, 1§ x 2, clip. 4/-; all Al
Cans, some with sleeves, all voltages.
wkg.. surge where marked. new I

stock., guaranteed. Television Chassis.
cadmium plated, steel, size 14 x 13 x
2}in., complete with 13 valveholders
19-B9A Pax, 1-B%A Cer.. 2-B7G Cer..
1-Int. Oct. Amph.), 20 various tag
strips, cut away for metal rec.. line
trans., etc.. 9/11 each, post bhaid:
front and rear tube mouuts to fit
above chassis, 3/- pair. post paid.
P.M. focus Magnets, wide angle,
tetrode tube, fully adjustable, 12/.,
post paid. Scanning Coils. wide
angle. witlh mounting lugs. 19/6, post

19/6, post paid. Malns Trans, PRI.
0-’10 240, SEC, 2500"30v 8ma. 6.(;v.

2.5a G.3v 0.6a. 12'.. RADIO
CLEARANCE LIMITED. 27. Totten-
ham Court Road, London, W.1.
{Telephone: Museun: 9188.)

RADIO UNLIMITED offer,
speakers 27/6, post 1/6.

12in. P.M.
Amplifiers,

3-stage, AC or AC/DC. Kit. incl.
valves, 59/6, Wired/tested 75/-, 5- |
Valve push-pull model, AC mains. |
Kit, incl. valves. 130'-, Wired tested |
150/-. T.r.f. receiver. Kit, incl. |
cabinet. valves, circuit. 92/6. Bat/ |
port kit. incl. carrying case. valves,
circuit. 102/-. T/v couverter Kkit, |
incl, ‘chassls, valves, coils, 52/6.
Diode X/tal. receiver 10/6. Clear- i
ance  O/stocked valves. List free. |
RADIO UNLIMITED, Elm Road,

London, E.17 _also at 50, Hoe Street,
E.17. (Tel LARkswood 6371.)

F.M. HI-FI. New A2 Receiver,
?o@é‘ Matrtborough Yard, N.19.
10.)

£8,
ARC

VALVES

VALVES, new. tested and guaran-
teed; Matched pairs, 6V6G and GT.
17'- per pair; EF92. W77. 4'6; EB91.
6AL5. 6/6; GF12. EF91. 6AM6. 6V6G
6VEGT. 5763, 7/6; 6BE6, 6BW6, 6K8G.
6SLIGT. 68NIGT. 6\4 S\ZﬁGT 8i.;
aU4G, 12AX7, 12AT7. EBC41 UL41
UvY4l, X65, 8/6; PL82. PYB? 10/6;
ECH42. UCH42. EF80, EF85. 11/6;
ECL80, EY51, 12/6. Coax Cable, 75 |
ohm. 4in.. stranded. 7d. yd.: p. and
6d. J. COOPER. 32 South
(CRO 9186.)

p. .
End, Croydon, Surrey.
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VALVES WANTED, all types.
State quantity, condition and price.

HERMES RADIO, Glazebury, Man-
chester, i

| WANTED, Valves. EY51, ECLS80,
KT61, 6U4GT, PL8!. 35Z4, etc.. etc.
prompt cash. WM, CARVIS LTD.,
103, North Street, Leeds. 7.

ALL TYPES of Valves required for
cash. State quantity and condition,
RADIO FACILITIES LTD., 38 Chal-
cot Road, N.W.l. (PRImrose 909%0.)

SITUATIONS VACANT

The engagement of persons answering these
adgertisements must be made throuoh a Loeal
Office of the M;n{sm/ of Laboiir or a Scheduled
Employment Agency if the applicant is a mmx
aged 1864, inclusive, or @ woman uged 18-5
m'-lusme unless ke or she, or the emponrrenl
ercepted from the pravlswm of the Nouju.\l-
Mn of Vacancies Or
RADIO INSPECTOR requnvd to cover
the overhaul and testing of modern
aircraft Radio and Radar eguipment,

The post is bothh permanent and
pensionable. Free transport to local
towns. Canteen facilities. Write fulty

stating experience and qualifications.
AIRTECH LIMITED, Ayleshury &
Thame Airport, Haddenham, Bucks.
1{Telephone: Aylesbury 1163.)

REQUIRED to i immediate

vacancies—Radar MMechanics with ex-

perience of Army A.A. Mark 3 for

employment as Testers, AIRTECH

LIMITED, Aylesburv & Thame Air-

port, Haddcnham Bucks. (Tcleplione:
-)

Aylesbury 1163 I
TESTERS REQUIRED for Radio
Production Line. Apply in  writing

giving details of experience and rate

required. 1o Personnel Manager,
McMICHAEL RADIO LTD., Wexham
Road. Slough, Bucks.

DENCO (CLACTON) LIMITED due
to expansion, require the services
ot an Engineer able to design coils
and coil packs in keeping with
modern technical requirements. Per-
manent employment and participa-
tion in pension schieme is offered 1o
a first-class designer. 357/9. Oid
Road. Clacton-on-Sea. Essex.

DENCO (CLACTON) LIMITED, due
to expansion, require the services
of a Foreman skilled in setting
Douglas Wave and other Coil
Winders and the intelligent control
of labour. Permanent and pension-
able employment is offered to a man
between the ages of 25 and 50 years.
3E51/J Old Road. Clacton-on-Sea,
ssex

TELEVISION ENGINEER required:
must be expcrienced: permanency:
good pay: pension scheme. KING &

| HARPER LTD.. Bridge Street, Cam-

bridge.

T/Y AND RADIO.-—-AM Brit.I.R.E,
City and Guilds, R.T.E.B. Cert., etc,
on ‘*no pass- “no fee " terms. Over
95¢% successes. Details of exams.
and home training courses in all
branches of radio and T/V: write

| for 144-page handhook—f{ree. B.IL.E.T.

(Dept.  242G),
London, Ww.8.
A.M.1.Mech.E.,, A.M.Brit.l.R.E.,, Cily
and Guilds, etc., on *“ no pass— -no
fee” terms; over 95% successes. For
details of exams. and courses in all
branches of engineering, building,
etc., write for 144-page handbook,
free. B.I.E.T. (Dept.  243B}. 29,
Wright's Lane London, W.8

WANTED
Output  Meter.

29, Wright's Lane,

WANTED, Signal

'Gencrators Valve Testers. of Ameri-

can type. ‘and Capacitance Bridges
R, GILFILLAN & CO. LTD.. 7. High
Street. Worthing. Sussex. (Tele-

phone: Worthing 8719.)
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BACK 'NUMBERS ‘‘ Practical Wire-
less,” Feb. '51. May '46. May 45 and

June to Nov., 1841, inclusive.
FEESEY, 93, Grand Drlve London,
S.W.20. B
WANTED, - ex-Govt. KTZ41 and
VT6lA Valves. Advise quantity and
condition. Prompt cash. ADIO
SUPPLY CO. (LEEDS) LTD., 32, The
Calls, Leeds, 2 g
PROMPT CASH offered for your

surplus brand new Valves, Loud-
speakers, Components etc. Send
list and prices to R.H.S. LTD., 155,

Swan Arcade, Bradford, 1.
EDUGATIONAL

BUILD YOUR OWN TV and learn
about its operation, maintenance and
servicing. Qualified engineer-tutor
available whilst you are learning and
building. ' Free Brochure from E.M.I.
INSTITUTES, Dept. P.W.58, London,
W.a. (Associated with H.M.V.)

VALVES

SAME DAY SERVICE

All Guaranteed New and Boxed
Lav. midget, IRS. 185, T4, 384, 374, DAFI1
DF91, DK9L, L . 7/3; any 4 for 26/6
1ATGT  GLD20 9/6|80 8/6|EL4l 11/6
6/6P25 14/6/AZ31 10/8|ELIL ~ 5/-
6P28 19/6/CL33 12/8|EY51 12/-
1/86QTGT 9 DL FIBEZW 86
11/-6SNTGT |DAC32  [GZ32 15/
11/6{KT63

8/6 8K /8
11/8{6U4GT DCCY010/6(MU14 8/8

7/<|DF33 11/6|N78  14/6
/8i6V6G 7/6 DHTI 8/6|P61 /6
6V6GT 7/6|DK32 11/68|PCC84 10/-
6X4 _ '7/6|DK92 _7/8/PCF80
6X5GT 6/9|DL33 11/6/PEN46 8/6
7B7  8/6|DL35 11/6|PL33 11/8
8/6!EB9L  8/3
/6| EBC33 7/8 PL82

/8| EBC41 10/-1PL.83
787 8/6| EBF80 PY80

-
=

10/8|U:
2AT7 9/~|ECCI1 7/-|U25
€ 12AU7 9/-|ECH35

11/9U
10/6 ECH4210/-| U281
10/-{U404 !
UBC4l 9/-
UBF80
8| 10/8
EF39 6/6|UCH42 9/9
40

-7

6F6G

6F14  12/-11223 7/8
6J6 -

6J7GT 7/6|20L1 10/-
6K7G  6/-|20P1  15/-

'6(35L.6GT8/6
6K8GT 9/-[35Z4GT8/6|EF92 _5/-1Y63 /8
1/9|3525GT8/68| EF95
6L6G  9/8!50L6GT8/68'EL38_ 22,
Postage 4d. per valve extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD
HILL, LONDON, N.16. STA. 4587

FREE ! Brochure giving details of
Home Study Training in Radio,
Television, -and all branches of
Electronics. Courses for the Hobby
Enthusiast or for those aiming ‘at
the AM.Prit.LR.E.  City and Guilds,
R.T.E.B., and -other Professional.
examinations. Train with the college
operated by Britain's largest Elec-
tronics organisation; moderate fees.
Write to E.M.I. INSTITUTES, Dept.
P.W.28, London, W4

MERCHANT NAVY, Train as Radio
Officer. The big liners are open to
ybu but you must qualify for ‘the

P.M.G. Cernﬁcate Day, Evening
and *‘ Radiocerts” Postal Courses.
Est. 36 years. S.A.E. for prospectus
from  Director, THE WIRELESS
SCHOOL, 21, Manor Gardens,
London, N.7,

WIRELESS.—Day and Evening Class
instruction for P.M.G. Certificate of
Proficiency and Amateur Wireless
Licence. Morse instruction only if
required, also postal courses. Apply
B.S.T. LTD., 179, Clapham Rd.,
London, S.W.9.

WIRELESS., See the World as a
Radio Officer in the Merchant Navy;

short training period; low fees;
scholarships, ete., available, Board-
ing and Day students. Stamp for

prospectus.
Colwyn Bay.

CITY AND GUILDS (Electrical,
on '‘no pass—no fee' terms,
95% successes. For full details of
modern courses in all branches of
Electrical Technology send for .our

WIRELESS COLLEGE,

Tetc.)
Over

144-page handbook—free and post
free. B.LE.T. (Dept. 242A), 29,
Wright’s Lane, London, W.B.

MERCHANT NAVY Wireless School
Overseas House, Brooks' Bar, M/cr 16.

STAN WILLETTS

43, Spon Lane, West Bromwich, Staffs.
Tel, ; WES 2392
“VALVES.” BRAND NEW, GUAR-
\A\TEFD PCLBS PCFBO PCC84. ECLSO,
F1, 9/9 each ; EF54 Z77 (GAMG—
BDS), 6J6. EL32, 'I’Tll ELQ
4G, EBC33. 6SN7. 6SL7, GkBG PLN46
EACSO R10, R17 7/6 eaCh EAS50, 4D1, 8D2,
12H6, 1/9 each ; 6V 6' ; 6X5GT. 6X4,
6/9 Akt 7/4 3/6 VS70 3/6 H 12AT7 12AU7,
e :

2, ¢ R 5/-

“4 P14/- 61T4 1R5 155, DLo4, 26/6 set
of

TRIPLET 1 M/A METER RECTIFIERS,
brand new. with circuit, 5'6. P. &
GERMANIUM CRYSTAL I)l()l)l‘S,
G.E.C.. 1/- each. 9/6 doz. P. & P. 3d.
l‘A(,l\ ARD-BELL PRE-AMPLIFIER.
brand new. with 2 \alves 6SL7, 28D7, and
circuit, 12/6

24V; VIBRATOR PAC l\ (Complete) wn,h
12-volt vibrator., transformers, chokes. tw
metal rectifiers (230v, 60 m/a), 12/6. P.&P. 2/6

1-Finger Pianists

Build your own electronic keyboard
and play everything! Send for free
leafiet., Guitar, cello. flute and trumpet
are all easy. Write now...

C &S, 10 Duke S$t., Darlington,
Co. Durham

MORSE CODE Training

Send for the Candler
BOOK OF FACTS

It gives details of all Courses which include
a Special one for acquiring amateur licence.
CANDLER SYSTEM CO. Dept. 5LO
52b, Abingdon Road, London, W.8.
Capdler System Co., Denver, Colorado, U.S.A.

TELEKIT SUPPLY

MAIL ORPER- DEPT.
Chantry Lane, Bromley, Kent.,
Please mention P.W. and enclose 8d. postage.
VALVES GUARANTEED

0z4 4/- | 6BW6  6/8 | 15D2 8-
ILN5 (soiled) | 6CH6 6/6 | EF50 5/-
3/~ | 6J5 5- | WTT 5/

IS5 8- |eve . 7| 1B24 35/
1U5 8/~ | 6xa @/6 | SAKS 8/6
5763 - | 6x5 7 | 6AQ5 8/~
6A8 I- | 758 /6 | 6U5 6i-
6AL5  @/- | 108 % | 12aT6 78
6AME /- | ID8 - | 13D1 -
6AT6  7/6 | I 8/- | 5005 8/~
6B8 8- | 9D2 8/- | TT11 8/~
6BA6 @/~ | 11D3 7/8 | 12BH? -
BES 8/- | 12BE6  6/6 | 6BH6 6/-
6BR7  8/8 | 12A6 1299 6K7g 51~
6BS7 - (soiled) 5/- | 7B6 9/~

COMPONENTS FOR F.M.. RADIO. T.V..
RADIO CONTROL. ETC., AVAILABLE AT

104, HIGH ST., BECKENHAM, KENT
BEC 3720

www americanradiohistorv com

THE INSTITUTE of Practical Radio
Engineers Home Study Courses are
suitable coaching text for ILPR.E:
and other qualifying examinations.
Fees are moderate. Syllabus  of
seven modern courses post free from
SECRETARY, LP.R.E., 20, Fairfield
Road, London, N.8,

BOOKS

I.P.R.E. TECHNICAL PUBLICATIONS.
6,500 Alignment Peaks for
heterodynes, 5/9, post free.
for constructing TV Aerial Strength
Meter, 7/8. Sample copy, Thé
Practical Radio Engineer. quarterly
publication of the Institute, 2/-}
membership and examination data.
1/-; Secretary, LP.R.E., 20, Fairfield
Rd., London, N.8.

AMERICAN MAGAZINES.—One-year
** Audio Engineering,” 35/-, specimen
copy, 3/6: ** Popular Science,” 43/-;
** High Fidelity,”” 50/-; specimen copy,
4/8. Free hooklet gquoting others.
WILLEN LTD., Dept. 40, 101, Fleet
Street, London, E.C.4.

DIPLOMA

HEADPHOXES

Lightweight High Resistance
2x2000 ohms. Complete with cord.

16/9

Suitable for use wii.h crystat receivers

KENROY L1D.
152/297 Upper St¢.,
LOYDON, N.1.
. : CAN 49051663,

ASTRAL RADIO PRODUCTS

‘HOME RADIO, 32 page illustrated
booklet. Sllee ‘wiring mstructioni for
Crystal Set, 1, 2, 3 Valvers, 2/-, D
TRF COILS. Specified for ‘Bed:ld(-l’mh-
button, 4,” ‘All Dry 3 Band, 3," ‘ Push-
bhutton 4,” etc.. 6/6 pr., post 6d. Push-
button Unn with modmcation data 7/-.
DUAL WAVE HF Coil.  Specified for
* summer All Dry Portable.’ * Modern 1
Valver,” ‘Modern 2 an\ ('I BTG RBattery
\Imlature, etc.. 4/3, po
1FI'S \lmmturc, 1" xlk x25'round1ncans
Exnra high* Q°* Specialoﬂ’er 8/8 pr.. post 6d.
K COILS. ‘AC. B'pass 3,' 3/3 each. post 6d.
FRAME AERJIALS W, 1 5/=, post 4d
H,F. Choke (Osmor Q.C.D). 4.-, post 4d.
Crystal Set Coils, L. & M.W.. 2/8, post 3d.

82, Centurion Road, Brighton

ANNAKIN

Control No. 227 with 7.5K and 20K carb.
potms., 2 knobs, 2 SPDT toggles, etc.. new,
2/- ea. Post 1/3. Ma etic Mikes 2/-. 8 mfd
315v. electros 1/-, al lamp holders, 1 mfd
400v. blocks. Rubber earcaps. potm, ‘stand-
ofls, 2d. ea. 50pf. 60pf micas. new 3d. 60 pf,
150 pf, 430 pf sil. micas, new 2d. Wedge
lamps 12v. 6d. Wedge lampholders 3.
Dewar Keys 6d. Please send plenty of
postage, surplus refunded. Money Back
Guarantce. C.W.O. only e Lis
25, ASllFILLD I'LACE, OTLL\ \()RKG
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PRACTICAL WIRELESS

Oclobe_rf 1955

== VALVES =—=
4- — EF50 — 4/-

SP41 2/6 | IRS /6
EF54  5/- | EF50 (Syl)

EF37A 11/- 6/3
6V6 86 | 105/30 ;6
6K7 6/~ | VUI33 3/
6SK7  4/- | CV201 7/6
6SH6  5/- | VISOI /-
524 8/6 | Pen220 4/-
1T4 7- | EASO  2/-
2X2  4j- | EC32  §)-
1206 4/- | EF¥% 7/
VvUILE 3/- | 6K8  11/-
CV63 6/ | 615 5/-
CV286 7/- | 65A7 9/-
EL32 5- | 6SN7 9/
SP61  2/6 | VU39  8/6
EF36 3/6 | 1S5 76
ECs4  4/6 | 128H7 4/-
6Q7  8/6 | 150/30 76
637 /- | RK34 2/6
6817 6/- | CV86 7/-
6SL7  7- | ELS0  9/-
SUIG  B/6 | HL2 /-

GERMANIUM DIODE.
G.E.C., at 2/- cach.

SILICON DIODE.—U.S.A.
at 2/6 each. Packard Bell
Amplitier, 1 6SL7, 1 28D7,
valves and booklet, 12/-.
New. Siemen H/S

3,400 ohms, at 10/-,

Reday, ”

e e S S e e e e e

VINERS

(MIDDLESBROUGH)
26, EAST STREET, MIDDLESBROUGH
(Tel. : Mid 3418)

NSTI00 COMMUNICATIONS SET.—
Covers 30 kc/s-30 Mc¢/s, 7 bands, S-stage
R.F., turret coils, double superhct. The
receiver £25 U.K. Fcw only.
BENDIX TX.—TA, 12G. Brand New.
! Covers 300 ke/z- 600 ke/s and 3 Mc/s-4.8
Mc/s, 4 Mcfs-6.4 Mc/s, 6 Mc/s-9 Mc/s in

1 Channels. Valve line up: thrce 807,
four 12SK7. £6 (Mainland).
| T1403 TX in Brand New Condition.

Cabinet worth moncy to makc Table
Topper. Less valves, £3/10/- (Mainland).
TRY9 RX.—Six-valve Battery Sct. 120 volt
| H.T., 2 volt Filament, 15 -. A Bargain,
New.
AMPLIFIER TYPE 15537, —Complcte
(new) with 2 valves, 2 volt Filament, less
batteries, £1.
POWER PACK.—350-350 volt 150 mA.,
| 63v.5 amp., S v. 3 amp. input, 230-250
A.C. mains. Smoothed with choke.
| A Bargain at £2/10/- cach.

| RELAYS. — All types in

| stock irom 2/6 cach.

RI" 24 & 25.—Less valves,
10/-. RV 27, £1.

CONDENSERS.—Elcctro-
Iytic, 8 mfd., 2/-; 848
mfd., 3/9;
16--16. 4/6
wkeg. 20 mfd., 3/-; ..
© 500 v. wke. Bias 25 v./25
mfd., 2/-; 50/50, 2/-.

' RESISTORS (Carbom. 1.
4, I, 2 watt mixed. 12/6
per 100.

POTENTIOMETERS. Al
values at 2/6 cach.

CONDENSERS.—5 pF-
1 mfd., £1 per 100. Mixed.

METERS. — M.C. T.C,
ctc. £1 for 8.
SWITCHES. — Yaxley,

- Toggle and Rotary types at
9/- per dozgn. Mixed.

TRANSFORMERS. — 200 -

250, A.C. mains input ; out-
put5v 11 v, 17v.,, 1} amp..

13/6 ; 4 amp., £1. Auto
Trans., 110, 150, 190, 230 v.
7 amp., £2.

B e e . o e e e e e S e e o o

o
i

~— o ‘ ENSON'S
ETTER
_COPPER WIRE | ['FIRST.CLASS O
| COTTON COVERED| SILK R.F. UNITSEWTYPES 26 or 2" 2A71/‘6 CART?;S
{ COVERED |) | Rnnlo COURSES (Postaze 2/6.)  RF25. Boiled, 12'6. RX181,
| SSW.G. 20z2s. 4o1s 2 025. 4 o1s. i 160220 me/s with /R34, 1/EC32, 1/CV6E,
G 1/6 2/3 1/6 2/3 " xlx;vr' IZ: IIS‘ --A|“L12P21%R 17? ffur thlm)
| 17 16 2/4 :/6 2/4 GET A CERTIFICATE! RIL5S Coitparicr. o, 126" 35,03
| 18 1/6 2/5 /6 2/5 I.F. Filters 2/6. C'ond tub. 3.1 mfd 1-.
T8 =12 ge, i o [ReustECER SEHESINSRASE (i Mo SR pm e i i
20 17 2/7 2/1 . (appros. 230 v. 80 mA.,
%{ :%, %’g :“? ;ﬂ A(terdbriell(, intens;ly intleresting :;udy “"fm'l&?/,‘.%;‘ﬂ:,?,p";m""%‘,;ggs“,l‘.‘;n‘;:“‘g'r o
—undertaken at home in your spare 190 A L 15/~ 11 Lo 500

’ﬁ Hg %mﬁ ;-5- I;/g time—YOU ; ?an securePyOUr p{rO- é%;‘-’}‘é; en 66 (ilm T “HALLL
) dind ] fessional qualification, repare for 12 v. to 330 v. 163 wmA., wlith
25 110 3/- 2377 YOUR share in the post-war boom ‘56';ﬂl)(ﬂcfxlirl“7'6;o 250 7. 70 mA., in ave case.
iy TS r Ll - 0.

%g iﬁl gﬁ | %ﬁ g,"?l in Radio. Let us show you how ! iy S e e
8 3. 3y | 24 4 ~—=— FREE _GUIDE ——— fe'éfmﬂo REMOTE Contictore. 38—+ "
29 2/1 3j7 2/5 4/3 The New Free Guide contains 132 TRI196 with all valves, less *:nl:’ 45/ (cnrr.
30 2/2 3/9 2/6 4/5 pages of information of the great«st 8/6). R1355. new improved type. 37 6 (carr.
I3 2/3 3/10 2/7 4/7 1}i importance to those seeking such 7/6). TR1143A-Tx. 50, 6 valves. 13/6 ; Rx. 71,
32 2/3 N 2/9 411 i success-compelling qualifications as ’:‘D‘s;"m 37,“1) mo;gé:i?‘?‘ ?ﬁu 150 "l;‘: 15:
33 2/5 4/2 | 3/- 5/5 A.M.Brit.L.R.E., Clty a"d Guilds valves. nsed, good cond.. £7 10'- (5urr 1('/)

34 2/6  4/5 E - Final Radio, ; Radio METERS- -BRAND NEW —BOX
35 2/8 4/8 33 sil A'mEa;eu".LEX;m Bgen (ECe"§ ES(I;A Scate ‘sim Trpe “Filgl Pzr;ce
5 6 | o uc., London < ng 0071 3lin. MG FLRA. .
g? §f§ 3%' 357 6;; A.M.I.P.E., A.M.l.Mech.E.,’ 2mA 2. MG Pr.Rd. 10/8
38 3/6 6/5 39 e/l Draughtsmanship (all branches), 1]8’2: i g{g hdr 23.:
| 39 4/3 719 4/- 7/5 etc., together with partizulars of A ah0a  3lin, MC FLEA. 7.
40 48 83 | 43 71 our remarkable Guarantee of 2 Goa  sha MG FLRL T
30imA 2in. 'r.Rd. -
POST (PD%%FEARGSEOEIBJ(ITYRAPLEASE aQCCES? L NDO fFEE 10°€ 120 e 2in. 1}:}8 E:‘q ’;’0
: g te now for your copy of this 100imA 500mA 21 B, b)-
Send stamp for comprehensive lists. invatuable publicaytion. Itymay well 1004 2 uffn. MG FLRd. 7/-
CRYSTAL SET prove to be the turning point in your S00mp. . g A8 SN
iINCORPORATING THE SILICON career. 250m A 3}in. MO FLRJ. 7/
l CRYSTAL VALVE FOUNDED 1885—OVER .;)()OmA .,uu. MC Pr.Rd. 7/~
i 1 L — s A 3 td. 7/~
REéé’;sTt'al%eNlrz‘U?l;eAdlf':dﬁ.ED S 150,000 SUCCESSES . Lisl and eunnuiries. RALL. please! Terms:
Polished wood cabinet, 15/-, post !/- NATIONAL INSTITUTE OF (lj'gbhmtﬁ:h order. Postage oxtra. hinmediate
A REAL CRYSTAL SET. NOT A TOY ENGINEERING ’c‘;‘um'mmnrnst GppSem o

W. A BENSON (PW)

POST RADIO SUPPLIES ‘°°P"._“c‘,',’¢p'<‘,",;,,”§é,“.°“"' 308 Rathbone Rd., (Weehapel) LTD.. 118
|33 Bourne Gardens, __E"“"‘,Ef. ' | Livyepool, 15. R

www americanradiohistorv com
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&47

October, 1955

0 0% ¢% ¢% ¢ 4% 0% % o %0 0% ¢% ¢% 470
RCIRCE XTI X I XIXEX X EXENENE NI XS XA

Fidelia 3
54 idelia 3
-
& HAND &
& BUILT &
0:0 RAD‘O 0:0
<& UNITS D
0? 0?
o2 0:0
& THE &
.:. i FIDELIA 0:0
&, Hand builg MAJOR 10 .,
4" high quality radiogram chassis at ¢
o:o economic price, 10 valve, model <@
o illustrated, £32-8-4. De-luxe 9 valve o,
** model £25-5-0. 7 valve £21-12-0. *¢
ofe Bvalve £24-18-4. F. M. Tuner e
¢ £13-10-0. Technicaldata sheets free. o
* Electro  Acoustic  Developmenis, 2, *s*
B Amburst Road, Telscombe Cliffe, Sustex. &%
o200 0% %o fo ate ede o0 oo e ale ate ateate afo e 20

Are You Making Your Ownt
Radio or Television ?
We can make the cabinet for you |
in any shape, design or ﬁnishl
-you require.  Work executed byl

expert craftsmen,
Call or send drawings for !
quotation. '

B. KOSKIE (°2)

72-76, Leather Lane,
HOLBORN, E.C.1.

Phone : CHAncery 6791]2.

SPARKS" DATA  SHEETS

viuaranteed and Tested Radio Designs.
Baitery Operated.
LOj31. 2-V. Portable. M/L Waves. Compact.
1,0130. 2-V. M/L. Waves. Speaker sigs.
1.0i35. 4-V.T.R.F. M/L Waves, Good range.
LO!27. 4-V. All-wave Suberhet. Very Neat.
SHORT-WAVES, LO/43. 2-V. 8.W. Receiver.
Latest Plug-in Ceils,  Widely Praised.
Data Sheets, 2/6 each, plus 2id. stamp.
PORTARLE, Superhet 4-V. M, [, Waves.
Range and tonc. D/Sheet. 3/3. plus 2id.
MULLARYD 10 W, AMPLIFIER
The Sparks version of a Tested practical
layout of this noted circuit, with separate
Control Unit. 3/9, Post Free.
SEND 24d. STAMP FOR LIST OF 34
DESIGNS
Chassis  and  Components  Supplied.

L. ORMOND SPARKS (P),

‘s, COURT ROAD, SWANAGE, DORSET

|20

CiRcuiTs

for 2/ 6 only

[o]
“"'r'he':ss Supa-Hafndbook
ome constructor i

(76 pp.) now ;
- w
*%o1'lm'l'rrsTcorporateS:‘

Sets, A iar-Superhetg o
Test BqniPiflers, Feogar T
FSUPER N PRAN ot Units,
tiona] ey n R
layoug, apgalls. supa.s‘}‘,}#",'-““’
diagramsg n,’ﬁ"{,"ﬁrtq»pn nt, ‘E;:‘?ed
aCoryperhecs "N & varjery
tonal GRUK=Ful o
?P‘p:{h('}{,“cnn vack, CVilding g
Lional_ detan O—Fyj; constryc-

for pYERY ClAp s i
*"A::)u,»‘l)du_zg a (‘lll-:/\'i!'bﬁl«frr'a”s
tion R‘e.. !-..\—Pages of infnrlrzr::
loup s
) e ‘];;lo\v-hl:l,\‘/ 'C’Ode‘
TMation g ~Ceneral
*AT 1 and Jisg, -
e )l()(-l(A,\l

Ist. Constructors
*( ATALOG, uctor’s

trated UE—Profyse)
\ll"}f'('d’"lgi? ° list of compangois
SUPACOTLS v
[.;gred coils, ‘8":\.““177({ iron
AE-TZX_OOA. 190-550, " g 16-50.
81 L. oF (3, 200:2,000
30 sup s each

ACon, PAC

LaMJs) Superhet, —All-wayve

Hxing—. PACK— g

Tecotren eﬁo.mmendodl}bﬁm"’e hole
o e ey o et
10 aborn SCOTL pacy, 475
having 3, UOr Use \wigh 'S‘ublmllm‘
aligned 81 R.F, stage. l’grhms
(Bither of 4r, cady

bove
Order to coyep 20 be suppj
o ot 2, Y LRl
2 IPMENT
ull easy ing AFLYT )

Y Instryct; T 10 pives
make both thege Dzrt)'ism'l.‘,;'” to

.

" The mogt
elp -
de’c./“fl Yook in e

ﬂst:mcou.s (Dept. p1g,)
’ ouse R, i
Telephonﬁo'.:\"}s:.;%;;:’ e

H A SHORT WAYE
= «&Fa EQUIPMENT
Noted for over 18 years for . .

S.W. Receivers and Kits of Quality.

Improved designs with Denco coils :
One-Valve Kit, Mode) “C'" I'rice, 28/-
Two o . w UET ., B0k

AN kits complete with all components,
accessories, and full instructions.
Before ordering call and nspect &
demonstration_ receiver., or  send
stamped, addressed envelope for
descriptive catalogue.

“H.A.C.” SHORT-WAVE PRODUCTS

Dept. TH), 11, Ol Bond Street,
d London, w.1l.
Eop

P.&P.
2/6d.
-

Fits neatly inside your record player or
portable gramophone leaving room for
speaker. Dimensions 10in. x 3}in. x 2in.
4 watts quality output. Suitable for alt
speakers and with standard or L.P. pickups.
Built-in power pack, 200-250 v. A.C.
Valves 6]7 and éV6 available at 20/- for the
pair if required.
. stamp brings illustrated details.

6d
ELECTRO - ACOUSTIC LABS

TAIN — ROSS-SHIRE — SCOTLAND
TELETRON SUPER INDUCTOR

| COILS -
q I
D % | I

FERRITE ROD AERIALS

Wound on high permeability Ferroxcube
rod. MW.8/9. Dual wave, 12/8.

BAND HI1 CONVERTER COWLSET. 15/-,
Wiring diagram. uit and constructional
information 3d, (frce with coilsels). Selec-
tive Crystal diode ¢oil, Tvpe HAX, 3/-,
For tapc and quality amplifiers. Pual
ware T.H.F. Coils, matched prs., /-,
Transistor coils, IFTs ete., available from
leading stockists. $Stamp for complete list
and circuits.

THE TELETRON CO. LTD.
266, Nightingale Road, London, N.9
HOW 2527

e Aaoe s

NOW AVAILABLE WITH

[l . Daails of full range now rompriaing 3igi

Nole Manufacturers and Disiribulors *

The soldering bil which lasts
indefinitely, does not become
pitted or Jose 1ts face and requires
no reshaping, filing or main-
tenance., Fized bit models and
replaceable
all sizes.

@ NO TRANSFORMER

THE REMARKABLE NEW © sgﬁ MAINS OR LOW

S LTAGES.
]&Wj Rapid Heating—HExtieme Light- g
ness — Twenty models—Bit vizes,
1/8in., 3/18in., 1j4in.. 8/18in, | MODEL 521. Compact Deck. 74in.x!lin., Sin. reels. Kit, £7.10.0.
MODEL 721. Standard Deck. 10}in.x11in. 7in. reels. Kit, £8.10.0.
Easy to assemble, precision-machined parts, latest high-fidelity
heads, first-class motors, full assembly instructions. Either model
fully built and tested, 27/6 extra. Send stamp for full details :

10, MARKET STREET,

s 4 Prices from 19/6. All
20 smodels in folder No. S.£.10 sent |'(itages from 6/7 v. to 230/50 v.
uii request (¥tate voltage when ordering.)

LIGHT SOLDERING DEVELOPMENTS LTD.,
106, GEORGE STREET, CROYDON, SURREY.
Tel. CROydon 8589

biis  available in

ESSARY.

wlslAl,
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SOUTHERN RADIO' ) WIREI.ESS BARGAINS

TRANSRECEIVERS. Type 38 (Walkie-Talkie).
with 5 Valves. in Metal Carrying Case. Ready for use. Less external

attachments, 30/- per set. ATTACHMENT!
TRANSRECEIVER : HEADPHONES,

PHONE with Lead & Plug, 4/6 :

2/6 ; SPECIAL OFFER of used '‘38'' TRANSRECEIVERS less
valves but complete with ALL COMPONENTS. Excellent for
SPARES, 11/6 per set. P. & P. 2/-.

TRANSRECEIVERS. Type " 18° Mark lll. TWO UNITS

{Receiver & Sender) contained in Metal Case.
LESS EXTERNAL ATTACHMENTS,

Zalves, Microammeter, etc.
4/1

RECE!VERS. Type ** 109 *". 8-Vilve SW.
TOR PACK for 6 Volts. Built-in Speaker, M
BOMBSIGHT COMPUTERS.
Wealth of Components.
GEAR WHEELS, etc., etc.

etc., £€3.
LUFBRA HOLE CUTTERS. Adjustable jin, to 3lin. For Metal,

Wood, Plastic, etc., §/6.

RESISTANCES. 100 ASSORTED USEFUL VALUES Wire |
Ended, 12/6 per 100. |
CONDENSERS. 100 ASSORTED. Mica, Metal Tubular, etc., |
15'- per 100. ) |
PLASTIC CASES. Il4in. x 10}in. Transparent. ldeal for Maps.

Display, etc., §/6.

STAR IDENTIFIERS Type | A-N. Covers both Hemispheres,

In Case. §/6.
CONTACTOR TIME SWITCHES.
Clockwork Movement. 2 Impulses per sec.

11/6.
REMOTE CONTACTORS for use with al

MORSE PRACTICE SET with Buzzer on Base, 6/9. Complete
MORSE TAPPERS, Std. 3/6
METERS & AIRCRAFT INSTRUMENTS. Only need Adjust-
TWELVE INSTRUMENTS, including

with Battery, 9/6.

ment or with broken Cases.
3 brand new Aircraft Instruments.  35/- for
CRYSTAL MONITORS. Type 2. New
Valves, 8/-.

Postage or Corriage cxtra.

15/6 ;
JUNCTION BOX, 2/6 ;

Ex-R.A.F.
GYRO MOTORS, REV. COUNTERS,
Ideal for Model Makars, Experimenters,

Fult List of RADIO BOOKS, 2id.

SOUTHERN RADIO SUPPLY LTD,,

11, LITTLE NEWPORT ST.,, LONDON, W.C.2.

PRACTICAL WIRELESS
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Complete

S for use with **38°
THROAT MICRO-
AERIAL,

|
i
Complete with Six }
Receiver with VIBRA- I

ETAL CASE, £5.
BRAND NEW. A

In Sound-proof Case.
Thermostactic Contro!,

valves
trans,
13in. x 4in.

bove, 7/6. Luxe generator.

Midzet, 2/9.

12.

. per return post.
in Transit Case.

Less

GERrard 6653.

in six bands on fundamcntals (not harmonics), either unmodu-
lated or with internal 400 ¢ps modulation.
and SenTerCel
In olive green metal case with carrying handle, size %in. x
Front panel of green perspex engraved white. A d
ONLY £8.10.0, plus 6/- carr./pack.
deposit and six monthly payments of 22/-.

SPECIAL OFFER—one month only.
for only £16, carriage free.

Please send stamped, addressed envelope for illustrated leaflets

CALLERS ONLY—Charles
Saint Marcin's Lane, W.C.2.
POST ORDERS, SPECIAL OFFER & H.P. to :

GRAYSHAW INSTRUMENTS

54, OVERSTONE ROAD, HARPENDEN, HERTS.

"CR50 BRIDGE

Measures capacitance
from pFd to
100 mFd and resist-
ance from | ohm to
10 Megohms in four-
teen ranges. Neon
leakage test for con-
densers.  Operates
from 200/250 volt
AC mains. Indication
of balance is given
by magic eye fed
from high gain pen-
tode. Complete with
all valves and i
structions.  ONLY.
£7.18.0, plus 4/6 carr.
packing. HP £3
P deposit  and  five
monthly payments
of 23/-.
SIGNAL GENER-
ATOR SG50 covers
100 kefs to 80 Mc/s

Uses EF91 type

rectifier with double wound mains

HP £3
Both above instruments
1,

Britain (Radio) Ltd., Upper

PULLIN
SERIES 100
TEST METER
AC/DC 10,000 NN
21 RANGES
IOOpA to IOO0OV
COMPLEYE M DIE-CAST
casa witw TesT CEaos

CLIPY AHD 97003
FULLY GUARANTEED

sEnT PosT FRiE ror £.2.10s.

DEPOSIT AND ELEVEN FURTHER

MONTHLY PAYMENTS OF &£l
CASH PRICE £12.7.6.

C7rith enone 58927
./ RADIOCRAFT (i
" es:m1 chumcn cate LElCESTERJ[

F M and HI-F1 Components

‘DE_NCO F.M. TUNER circuits Is. éd.
RADIO CONST'TR. F.M. s. 0d.
ULLARD AMPLIFIER . 2s. 6d,
SRAM 912 AMPLIFIER 3s. 6d.

parate price lists availoble on request to

J' T. FILM ER MAYPOLE ESTATE,

BEXLEY, KENT.
| Tel. Bexleyheath 7267.

'ARE YOU SURE?

| and

RADIC AND TELEVISION
COMPONENTS

All parts in stock for :
' Viewmaster, Soundmaster, Teleking, etc.
Easy Terms available.
2}d. stamp (only) for Catalozue.

JAMES H. MARTIN & CO,,
FINSTOWAITE, NEWBY BRIDGE,
ULVERSION, LANCS.

|
|

Only one in a hundred home-built receivers.
amplifiers and so on give of their best.
Remember, just one tnaccurate component
will -ruin performance. Is that 1 -ohta
resistor 800 ohms or 1.200 ohms—or some-
thing in between 2 With 20 per cent. toler-
ance it could be any of these values.
Our Res/Cap. Bridgé. complete in every
detail for only"l 8. will check every resistor
condenser quickly and accumtelyr
)
S

Here are other “items from our .range,
famous test gear kits, at the lowest pri

in the world.
Sig. Gen., 35'-. Tunable

Spot FreQuenc_}
I.F. Aligner, 17/6. Inductance Bridge 42/8.
38/8. Twin

Audio-Frequency Bridge,
Multi-omer,

Post and packing 1/6 on all kits.
Stamp for illustrated lists.

RADIO MAIL, Dept. L
6, Raleigh Street, Nottingham

2

COVENTRY RADIO
189, DUNSTABLE ROAD, LUTON, BEDS.

Phone : Luton 2677

The Guality Component Specialists offer you Kits of Parts -
for the following :—

Osram ‘“ 912 " Amplifier
Mullard {0-watt Amplifier
The Coventry
2-watt Amplifier
4-watt Amplifier
6-watt Quality Ampl:ﬁer
The Coventry A.M. Tuner Unit
Denco F.M. Tuner Unit g

Complete Component Price Lists will be supp!

Have you had a copy.of our 1954/5 60-page
Catalogue, price 7- Pplus 3d. Postage ?

Mapual
3/6
28

1/-
-
176
lied wn.h each Manua!
illustrated Component

F.M. KITS

We can supply complete kits and separate compo-
nents for all the popular Home Constructor FM,

FULLY DETAILED LIiSTS FREE

WATTS RADIO,

8, Apple Market, Kingston-on-Thames, Surrey.
Telephone :

Tuner Units.

H.P. Facilities

KINgston 4099.
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~ PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint
CRYSTAL SETS
1/6d. each
1937 Crystal Receiver ... PW7I*
The **Junior” Crystal
Set ... PWwW94*
2s. each
Dual - Wave ** Crystal
Diode ™’ ... Pwo9s*

STRAIGHT SETS

Battery Operated
One-valve : 2s. each
The ** Pyramid™ One-

valver (HF Pen)
The Modern

valver ..
Two-valve : 2s. each.
The Signet Two (D &

LF)y ...

... Pwog3*
One-
... Pw96*

PW76*

3s. each
Modern Two-valver (two
band receiver) ..
Three-valve : 2s. each
Summit Three (HF Pen,
D, Pen)
The ** Rapide’’ Straight
3 (D, 2 LF (RC &
Trans)) o
F. J. Camm’s ‘* Sprite’
Three (HF, Pen, D,
Tet) ...
3s. each.
The All-dry Three
Four-valve : 2s. each.
Fury Four Super (SG,
SG, D, Pen) ...
Mains Operated
Two-valve : 2s. each.

Selectone A.C. Radio-
gram Two (D, Pow) ...

Three-valve : 3s. 6d. each.
A.C. Band-Pass 3
Four-valve : 2s. each.

A.C. Fury Four (SG, SG,
D, Pen)

A.C. Hall-Mark (HF
Pen, D, Push Pull)

SUPERHETS

Battery Sets : 2s. each.
F. J. Camm’s 2-valve

Superhet PWwS52*
Mains Operated : 3s. 6d. each.

* Coronet " A.C4 ... PWI00*
AC/DC** Coronet ”” Four PWIO|*

Pwog*

PW37*

Pwag2*

PwWgT7*

PW97*

PW34C*

PWI19*

PwW99*

PW20*
PW45*

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2s. each.
Simple S.W. One-valver

Two-valve : 2s. each.

Midget Short-wave Tw.
(D, Pen) ... PW3BA*

Three-valve : 2s. each.
Experimenter’s Short-
wave Three (SG, D,
Pow) ... ... PW30A*
The Prefect 3 (D, 2 LF
(RC and Trans))
The Band-spread S.W,
Three (HF, Pen, D,
{Pen), Pen) ..

PORTABLES

PwWgg*

PWe63*

PWo68*

1s. 6d.
The ** Mini-Four” All-
dry (4-valve superhet)

MISCELLANEOUS

2s. each.

S.W. Converter-Adapter
(1 valve)

(2 sheets), 7s. 6d.

The P.W. 3-speed Auto-

PW48A*

gram ... L

The P.W. Electronic Organ L

(2 sheets,) 7s. 6d.
TELEVISION

The Practical Television Receiver,

(3 sheets), 10/6
The ““ Argus *’ (6in. C.R. Tube), 2/6*
The *“ Super-Visor ** (3 Sheets), 7/6*
The *¢ Simplex * ... ... .. 3/-*

All the following blueprints, as well as
the PRACTICAL WIRELESS mnumbers
below 94 gre pre-war designs, kept in
circulation for those amateurs who wish
to utilise old components which they
may have in their spares bor. The
maiority of the components for these
receivers are no longer stocked by
retailers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

Battery Operated
One-valve : 2s.
B.B.C. Specia One-
valver ... ... AW387*

Mains Operated
Two-valve : 2s. each.

Consoelectric Two (D

Pen), A.C. AW403

SPECIAL NOTE
THESE blueprints are drawn full
size. The 1issues containing
descriptions of these sets are now out
of print, but an asterisk denotes
that constructional details are avail-
able, free with the blueprint.

The index letters which precede the
Blueprint Number indicate the period-
ical in which the description appears.
Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to Amateur Wireless,
W.M. to Wireless Magazine.

Send (preferably) a postal order to
cover the cost of the Blueprint
(stamps over 6&d. unacceptable) to
PRACTICAL WIRELESS. Blueprint
Dept.. George Newnes, Ltd.. Tower
House, Southampton Street, Strand,
w.C.2.

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2s. each.

S.w. Onc-valver for
American

AW429*

Two-valve : 2s. each.

Ultra-short Battery Two
(SG, det Pen)... . WM402*

Four-valve : 3s. each.

A.W. Short Wave World-
beater (HF Pen, D.RC,
Trans)...

Standard Four-valver
Short-waver (SG, D,
LF, P)... . WM383*

AW436*

Mains Operated
Four-valve : 3s.
Standard Four-valve A.C.
Short-waver (SG, D,
RC, Trans) . WM391*

MISCELLANEOUS
Enthusiast’s Power Am-
plifier (10 Watts) (3/-)

Listener’s S-watt A.C.
Amplifier (3/-) . WM392+

De Luxe Concert A.C.
Electrogram (2/-) . WM403*

WM387*

i ; A o

fQUERY COUPON |

| This coupon is available until October I_
3rd, 1955 and must accompany all

|Queries. sent n accord with the

| notice on page 64|

i PRACTICAL WIRELESS, Oct., 1955. |

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House, Southampion Street, Strand. London, W.C.2. and

printed in Engiand by W.

SPEAIGHT & SONS, Exmoor Street, London, W.10.

Sole Agents for Australia and New Zealand :

GORDON & GOTCH (A’sia), LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Subscription rate including postage, for
one year : Inland and Abroad 13s. 6d. (Canada 13s.) Registered at the General Post Office for ‘he Canadian Magazine Post.
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NOW AVAILABLE FROM STOCK|

The smallest

COMPLETE
Tape Recorder

at only

3 g

Complete with
High Fidelity
Microphone
and One-Hour
spool of Tape.

PLAYTIME PLUS

by Tape Recorders (Electronics) Lid.

EASY H.P. Complete and ready to use with a self-contained
;SA.I%%IT‘IIEPS_ wide range amplifier and high flux elliptical
posit  and 12 loudspeaker. Simple to operate—joystick con-
monthly —pay- g1 Elegant 2-tone suitcase only 12}in. x 10in,

1 57/4 . . .
Z:'”:urn‘mperiml x Slin., weighs less than 20lb. A.C. mains. A

up 10 18 mihs. completely BRITISH MADE Tape Recorder.
E. & G. MAIL ORDER SUPPLY GO. The Rodio Centre

PRACTICAL WIRELESS

* o 4 A

l

_October, 1955

CONSTRUCTORS build these at

DOWN-TO-EARTH PRICES

PERSONAL 3 u , -

PORTABLE
RADIO
This little set was designed to give you
a real personal portable radio that you

can enjoy anywhere without disturbing
others. Use iton camping trips, in bed,
in your office, or just anywhere.

Send 2/- for layout, Wiring diagram and
Components Price List

lv SHORT-WAVE RADIO

30’

Picture diagram and instructions
for beginners.

Covers 10-100 metres.

World-wide reception

Low drain valve.

*

This | valve S.W. receiver can be built ifrom our list of components
for 30/-, including valve and | coil covering 20-40 metres. Provision
is made to increase to 2 or 3 valves if required. All components
can be purchased separately and are colour-coded so that the
beginner can build this set quite easily.

Send 2/- for sbecification, wiring diagrom, layout and price {ist to ‘=

R.C.S. PRODUCTS (RADIO) LTD

Assembling time | hr,

33 Tottenham Court Road, London W.I. Tel. MUS 6667

Il OLIVER ROAD, LONDON, E.I7. Mail order only.

BE SURE OF SUCCESS IN RECEIVING
F.-M. PROGRAMMES BY BUILDING
THE “MAXI-Q” F.M. FEEDER UNIT.

Full constructional details. poini-to-point wiring diagram and alignment
instructions are given in our Technical Bulletin DTB.S. Price 1/6.

The guaranteed components described below have been acclaimed by
thousands as the finest obtainable.

F.M. SCALE. A bronze finished scale with yellow markings (0-20 Log)
for use with all types of F.M. Tuners or Receivers. Consisting of meral
scale. pointer, cord drive spindle, pulleys. 24in. drum, cord. and instruc-
tions for the assembly of the cord drive. The scale measures S¢in. x 3in.
and is for a cabinet aperture of 4in. x 1%in. Price 9/-.

RATIO DISCRIMINATOR TRANSFORMER. 10.7 Mc/s. Ref. RDT.1.
A 10.7 Mc/s transformer for use in ratio discriminuator type circuits.
Can size 1§in. square x 24in. high. Secondary winding of bifilar con-
struction. iron dust core tuning, polysiyrene formers and silver roica
condensers.  Price 12/6 each.

PHASE DISCRIMINATOR TRANSFORMER, 10.7 Mc/s. Rei.
PDT.I. A isiniature 10.7 Mc/s transformer for use in frequency modula-
tion detector circuits where the limiter/Foster-Seeley type of circuit is
employed. Designed for carrier deviation of +75 KC/s. Qk=1.5.
Wound on black bukelite former, complete with iron dust slugs and two
6 B.A. threaded tixing holes on .532in. centres. Screening can |jin. x
13/16in. square. Price 9/- cach.

I.LF. TRANSFORMER. IFT 11/10.7. A miniature I.F. transformer of
nominal frequency 10.7 Mc/s. The transformer is primarily intended
for the I.F. stages of frequency modulation receivers and converters,
The Q of each winding is 90 and the coupling critical. Construction and
dimensions as PDT.1. Price 6/- each.

LE. TRANSFORMER T 11 10.7'L.  As IFT 11 10.7 but with secondary tap for limiter input circuits.
Obtainable from all reputable stockists or in case of difficulty direct from works. GENE
information on full range of components, 1/- post fres.

DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex

Stop Press: “ OSRAM 912 PLUS AMPLIFIER." Gold finished fronat panel with brown control murkings, 7/6. Compietely
punched aluminium chassis, 14/6. Pre-amplifier Chassis, 6/-.

* MULLARD F.M. TUNER COILS.”™ LF. Rejectors, SIO/IFF. 2/6 each. Aerial Coil L1/L2. SI0/AE. 4/6.  Choke L3,
S10/RFC, 2/-. R.F. Coil L4, 510/RF. 2/6. Osc. Cail L5/L6. S10/OSC. 4/6. Ist LF.T. L7/1.§. SI0/IFTI. 7/6. 2nd I.F.T.
L9/L10, S10/IFT2,7/6. Ratio Detector Transformer L11/12/13, 5I0/RDT. 12/6. Alumininm Chassis punched with all holes, 12/-.

T—_\
MAXI~Q

)

REGD.

Price 6 - each.
RAL CATALOGUE covering technicat
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