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SIMPLIFIES
ALL SOLDERING

Here is the finest resin-ccred solder in a useful and economi-

cal size for the household. These small reels make soldering

in the home as simple, as convenient and as efficient a5 iv1s

in the workshcp. Packed in ] gross dispiay cartons, Retail

price 6d. per reel. Itb. reeis also obtainable for the Service
Engineer.

Re Superidr gy, ok Sjier

« s The DUBOQIS (0. Lid.

15 BRITANNIA STREET '+ KIHGS CROSS - LOMDON - W.C.I
TELEPHOME.  ‘Trrmin 24-5 - TELEGRA ELEITRAP * KIMCROSS - LONMDON

DETAILS OF THE FINEST
AUDIO-AMPLIFIER IN THE
WORLD

and a copy of the

REPORT of the NATIONAL
PHYSICAL LABORATORY

on the tests they have made of
this Amplifier are available, free
on request together with a 16 page
illustrated booklet describing how
the amazing performance figures
' of this Amplifier are achieved.

WRITE FOR BOOKLET P/NPL

H. J. LEAK & 'CO. LTD.,

Brune! Rd., Westway Factory Estate, W.3
Telephone : SHEpherd's Bush 5626

*Pre-eminent in

. RADIO

eiIndispensable in

TELEVISION

PAPER, MICA, CERAMIC AND
ELECTROLYTIC CONDENSERS FOR
ALL TYPES OF RADIO, TELEVISION

& ELECTRONIC APPLICATIONS

THE TELEGRAPH CONDENSER CO. LTD.
RADIO DIVISION, NORTH ACTON, W.3. Tel: ACORN 006!

HENRY’S —

R.1355 RECEIVERS. We have been fortunate in seruring
a further limited quantity of this now well-known receiver,

The Chassis are brand new. and unused, but the cases are soiled
as a result of stora%e,

Price whilst stocks last is 55 - plus 5 - packing and carriage.

No, 18 SET. RECEIVER PORTION. A 4-valve superhet
receiver operating from 6-9 Mc/s (33m.-50m.). Valve line-un
3-ARP 12 (VP23). and ARS (HL23DD). Requires only 144V
H.T., 12V G.B, and 3V L.T.. in perfect condition, only 17 8
plus 18 nacking and carriage. An absolute bar2ain. Suitable
brand new headphones can be supplied at 3/8 per pair.

RECEIVER TYPE 21. Tha receiver portion of the W/S 21
operating from 4,2-7.5 Mc/s. Double Superhet from 18-30 Mc/s,
Incorporating B.F.Q, and crash limiter, Valve line-up 7-ARP
12 (VP23), and 2-AR8 (HL23DD). plus spare valve of each type,
making eleven vaives in all. Onlv 35'- complete.

SKV, ELECTROSTATIC VOLTWETER. 0-5KV, panel-mount-
ing, 3iin. scale, brand new, 50 - each,

TGRANIC MAINS TRANSFORYMER, A special purrhase
enables us to offer the following :—250-0-250, 70 m'a.. 8.3 v. 2 a.,
5 v. 2 a, half-shrouded, drag-through type. with voltage
adjuster panel. Absolutely brand new and guaranteed. 15/-
only. plus 9d. post.
R.1355 MAINS TRANSFORVER. 200/250 v. input, Output
250-0-250. at 80 m/a., 6.3 v. at 6 a., 5 v, at 3 a, FuNy shrouded
top chassis mounting and ruaranteed 100 per cent. Only 28/6.
MINTATURFE MAINS TRANSFORMER. 250-0-250, 60 mva.,
8v.3a.,5v. 2a., fully shrouded. well finished, size 3! x 3 x 24in.
Price 21/-,
E.H.T. TRANSFORMERS, Output 2500 v.,5m'a., 4v,, 1.1 a.
2-0-2v. 2 a. (for VCRYN, 35 - only. Outbut 3,250 v.5 ma,, 6.3 v.,
1a,,2-0-2v. 2a. (for 5CP1), 39/8. Output 4,000v.. 10 m'a.,2-0-2v.,
2a., 48/-, Outbut 5,000 v,. 10°'m'a., 2-0-2 v., only 80'-, All inputg*
200/250 v., and fully fuaranteed.
' SANGAMO-WESTON. EX.Govt, 0-1 m/a. M/c Meters. 2!n,
panel-mounting. Absolutely brand new, 15/~ each onlv. :

Send stamp for Current Component List.

5, HARROW ROAD, LONDON, w.2

PADdington 1008/9 !
. 0401
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STERN'S BATTERY PORTABLE “ PERSONAL ” KIT.

A _complete Kt of parts to puild a Midget 4-Valve All Dry
Personal " Set.

Consists of regenerative T.R.F, Circuit. employing Flat Tuned

Frame Aerial with Denco Iron Dust Cored Coil, thereby ensur-

ing maximum gain for Single Tuned Stage. covering Medium

PRACTICAL WIRELESS

NEW-TRUE

Waveband.

Valve Line-up : IT{ (R.F. am
and 384 (Qutput), Includes 3
already drilled and shaped.

(supplied separately

for 1/8.
PRICLEL FOR COMPL

Components to build this p%p‘
1949 issue of Wireless World,
Reprint of

Send 3d. stamp for our Feb.

STERN

Telephone :

ansumm ion of only 7 m/A ensures long battery life,

The kit iz designed for a cabinet, minimum size 6iin. x 4}in. x
3in. Detafled Building Instr. and circuit, including Practical
Layout included with each Kit, make assembly very easy

ETE KIT. £3189 (plus 18/7 P.T.),
Suitable Tnpolished Cabinet, 12/9: E. Ready Bl114 Battery, 8/7

The MIDIGET A.C. MAINS 2 VALVE RECEIVER, All the
ular Set, as specified in the March
can be supplied complete for £3.
detalled building instructions, giving practical
layout and circuit supplied separately for 9d.

We can now supply all necessary components to convert the
above W/World € valve set to the later 3 valve set covering
L. and M waves, including a drilled chassis for 33/6. Complete
wiring dizgram included (supplied separately for 9d.).

The WIRFLESS WORLD 3 VALVE A.C. MAINS SET,
covering 1ong and medium waves.
components to build this set, including drille
Mjcoil speaker, etc., for £4/5/0. Complete wiring diagram and
instructlions included (supplied separately for 9d.).

stock list, this now shows the
prices. and our various other kits of parts. When ordering
please cover post and packing.

RADIO LTD.,
109- & 115, FLEET STREET,
E.

CENtral 5814 & 2280

), 1T4 (Detector). 185 (1st AF.),
P.M. Speaker and with chassis

Wecan sup‘i)ly the complete
chassis, valves,

1850, comprehensive component
latest T/V kits with component

C.4.

1 BB e

The &’oibn&gég
below and the avzilabi
playing records ” this

® Output iv. at

|~ Dpes.
@ Automatic bass-
@ Negligible needle

and moror rumble.

<]

sure (13 grams) vir

3

menee
l @ No needle change.,

I COSMOCORD

€pS——5 10 20 times greater
I than comparable magnetic

Extrentely low needle pres-

eliminaies record wear.
Unbreakable crystal cle-

MICROCELL PICK-UP establiches ncw

standards in pick-up-design. In addition to the features shown

lity of the interchangeable head for “ long
instrument REQUIRES NO EQUALISER
1000 The automatic bass-boost as.
sures th: finest possible repro-
duction of which your set is
capable, without additional
ccmponents.

boos:
talk
Just connect up—that’s ali,

Heavy export commitments have
severely curtailed supplies of the
G.P.20 to the home market. Every
effort is, being made to increase
production and in the meantime
we ask your forbearance.

renally

LTD * ENFIELD * MIDDX

¥ Radio Spares Bargains!

We affer this month an Ex-R.A.F. unit for breaking
eontzining  amongst a multitude of
and componénts the following :-

down,

3. 2 metre coils.

3. tuning condensers (spht
stator typ2). .

4, 2 watt carbon resistors (all
useful values),

1. tappad 20 watt resistor, vit-
reous enamelied, 20 and 17
ohm sectians.

é. 2 watt carbon resistors (use-
ful_\'alupgy.

6, 05 m.f 1.000 volt paper

condensers.

1. Heavy metal chassis, size,
12in, x 7in. x 2in.

1, Louvred casing. size 12in. x
in. x grey cecllulose
finish.

2, H.F. chokes.

4, .1 mfd 430 vplts paper con-
densers. >
2, .05 mfd 450 volts paper con-

densers.

Assorted nuts, bolts and P.K self-threading screws
and miscellazeous bits and pieces including, 4 tag
14 chassis mounting connection tabs, grid
and otherwise),

boards.
caps, (screenad

parts

6, 001 mfd mica condensers,
bakelite enclosed.
1, .01 mfd, 3,000 volt paper con-

enser.
24, Rubber grommets (assorted

sizes).
6, 1 watt resistors (all useful

values).
6, half watt resistors (all use-

ful values).
40, quarter watt resistors (all
useful values).
40, silver mica condensers

(assorted values. including
10, 15. 20, 40. 50, 150, 30Q and
500 m.m.f. ty]

es),

4 English Octsi ealve-holders.

2. 6-pin valve-holders.

1, 9-pin valve-holder.

3, Diode D.I, valve-holders,
#8, Condenser clips (assorted

sizes).
2, Insulated output sockets.

4/6

levers, rollers,

CHARACTERISTIC
CURVES
of Somerford Trans-
formers showing fre-
quency response be-
twean 20 cycles per
second and 25,000
cyclos  per second
are available upon
request.

ay be used

MINIFORD.—A

AUDIO
5 SUTPUT
TRAMSFORMERS

These two standard ranges of Output

Transformers will meet all normal

needs of the home constructor.

They provide a degree of accuracy,

quality and dependability which
cannot be surpassed.

SOMERFORD.—A range of Output Transformers
designed to ensure high guality an
ance. Suitable for single ended or push-pull circults,
%/([)vering the widest limits of the audio frequepcy band.

reliable perform-

with confidence for the most exacting
circults.

range of higsh

connecting rods, rubber retainers, etc.. etc.

The valuc 07 these spares at present-day prices
must be in tiae region of £8 at least. We offer you
the compiete unit at the bargain price of

plus 1/6
post.

quality transformers of economical
design which provide excellent
reproduction for domestic purposes.
but over a more restricted range
of audio frequencies than the

Write for our

New Folder glving

detafls of these |
two ranges.

% 6 VALVE BATTERY

Ex-R.A.F., really sensitive. approx. 4.8 megacycles, 23/6
receives dozens of short wave stations soon as bat-
teries and prones are connected. Standard 2-volt

SUITABLE I1.T. BATTER Y, 6/6.

valves.

SHORT-WAVE RECEIVER

INCLUDING
VALVES,
Plus 2'6 Post

8 watt typessuita

Somerford Transformers.

2. 4 and
bie for all Outp

(SarDNERS PAD{QZ/

Plus 1/6 Postage. PPILONES 78 Palr, and Packing.
pe, INSTRUMENT CO. SOMERFORD  CHRISTCHURCH  HANTS
1L.__GUNNERSBURY LANE. ACTON. W.3 PHONE: CHRISTCHURCH '0215.[
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RECASAT
ELEFECERECAL

TESTEANG
EROSIRUMIANTES

Registered Trage Mark,

A dependably accurate instrument flor testing and fault location
ts indispensable to the amateur who builds or services his own set.
Stocks arc now available of these two famous ** Avo ™ Instruments.
i1 vou have any diflicuity in obtaining one locally, please send us
the name and address of your nearest Radio Dealer.

P.C: Yolv[age A.C. Vclage The WUNIVERSAL AVOMINOR

Q—75 millivoits C—5  volts R . P

0—S5 volts 0—25 . (as illustrated) is « highly accurate moving-coil instrument,

0--25 . 0—102 :' conveniently compact, for measuring A.C. and D.C. voltage,

0—100 0--259 , D.C.ocarrent, and also resistance 1 32 ranges ot readings ona

0--250 |, 0—530 . 3-inch sceale. botal resistance 200,000 ohms.

02—507 , ioer s, x 3linss x Lins, Complete with leads, inter-
Resistanze Nott waigin : l«\' oI changeable prody and croco-

D.C. Curren: ©—20.030 chns °  Bee o 8 : |0 0 /IM;,I clips, and - iiruction

2—2.5 milliamps 0—102.000 ,, > bz

-5 o 0—500,000 ,,

0—25 . 0—2 mezohms The D.C. AVOMINOR

8";88 »» 8_70 ” m a "'-an\ moving coil meter providing 14 ranges of readings

. " — ”» D).C. voltage, current and resistance up to 600 volts, 120
- m-llmmm and 3 niesohms respecuvely. Total resistance

GUARANTEE: The registered 00,000 ohms. :

Trade Mark *““Avo” is in itself a Size o dlinsx REVITRACH BNTITS Complete as above

guarantee of high accuracy and superi- Neweweight 112 00, Pricc: £5 :5 40

ority of design and craftsmanship.

Every new AvoMinor i§ guaranteed by Sole Proprietors ond Manufacturers:—

the Manufacturers against the remote AUTOMATIC COIL WINDER & ELECTRICAL EQU!PMENT CO.,LTD,

possibility of defective materials or  \, 4.0 House, Douglas Street, London, S.W.1I. "Phone : ViCtoria 3404-9

worlcmanship.

LISTEN-ITS A GOOP S04ND JOF

THE R.A. TUNING UNIT
A really fine desizn with Tasting high
petformanee, RO stage on all wave-
bands, High fidelity superhet or T.RUE.
performanes, at the turn of the switch,
Suitable for anv amplifier.

10 Gns. plus £2 16 : 8 rax

(2 years’ guarantee)
OVl escutchieon plare as shown 5/- extra)

THE K.l. AMPLIFIER KIT
The K.I. Kit
isundoubtedly
the best hich
fidelity ampli-
fier kit avail-
able at the
price.  Abso-
lutely com- ) :
plete, very \  Independent bass and treble controls
simple to con- T T day for your -c;:py - o;r %)(\rmit culmpcnlsntion [Olrl recordixllg
struct, the performan osses  and  reduce  needle  scratch,
matchcstup {)0 tcl)lc iigﬁ fully '”"’"‘"Ed catalocue Tetrodes  with negative feed-back

standard reached hy mov- ensure negligible distortion.

ing coil pick-ups. We Price Complete 17 Gns. .,
recommend either moving /[(/ / Blueprint separately 2/6

coil pick-ups or miniature (2 years® guarantee)
moving iron types, such A M P L I F l E R s DEFERRED TERMS AV.AILABLE
as the Connoisscur, which / Our cquipment can also be seen and heard at

THE K.I. AMPLIFIER |
This seven-valve amplifier, designed
for the lightweight high fidelity type
pick-up, is prqving the real ansier for
the wnusic-lover who sceks - a high
L staudard of reproduction at a moderate
! cost.

may be used without the (Sales) LTD ~ Webh's Radio, Scho Street, London, W.1
transformer. 18] Kensington High Jignal Shop, 51, St Mary Street, Bridg-

FOR THE UTMOST REALISM FROM RECORDS & RADIO.

_ Street, London, W.8 gmest Buchan, 28, Belmont St., Aberdeen
Drice I3 Gns, Phone :  WEStern 3350 Yarmer and Co.. 83, George Street, Luton
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; 18th YEAR
ractical Wireless s
EVERY MONTH

VOL. XXVI. No. 525 APRIL 1957

COMMENTS OF THE MONTH

Cditor E.5.camM

BY THE EDITOR

“ PRACTICAL TELEVISION —Our New Companion Journal

No. 1 OF ¢ PRACTICAL TELEVISION?”

H 15 rapid and ever-inercasing development.
T of the scicnee of television and the great
expansion in the number of viewers due
to the opening of the Sutton Coldfield
station—the forerunner of a chain of stations
whirh will cover the country—makes it impossi-
ble for us in the small Practical Television
section in this journal to devote suflicient
spaece to deal with the construction of television
receivers, new  developments, news of  the
imdustry, new apparatus and that interchange
of opinion which is so vital to a new industry.
The Practical Television supplement to this
jowrnal therefore assumes a separate entity on
March 24th when the first issue of Practical
Television will appear. It will be similar in
format and arrangement to PracTicAL WIRE-
LEss. It will be controlled by the same editor
and it will give the same faithful and unremit-
ting services to its readers as with other
1oumal:. in our Practical group.
It will cost ninepence every month, but to
secure a copy it is essential that you place
an order with your newsagent

WILL BE PUBLISHED ON MARCH 24th

cover a service area of about 5000 squarc
miles, but teehnical interest iz nation-wide :
and whilst, therefore, the new jonrnal in its
early days will on its constructional side appeal
mamly to readers within those two areas. the
other features will have an cducational appeal
covering the whole country.

Practical Television will not ounly tell readers
how to build telcvision receivers, but also how
to operate them. how to remedy faults, how to
choose a receiver.

IFor example, the first issue will contain the
first of a series of articles by the editor on
*Television Principles and Practice,”” an artiele
on the construction of a television recciver.
television' news from Iingland and abroad ;
a B.B.C, television engineer explains the tele-
vision transmitting system:; an up-to-the-
minute news feature; a helpful eriticism and
causeric ; news from the industry; details of
new receeivers and aceessories; an alhclo on pro-
jection television; a short history of television ;
television personalities ; the television systems

of other countries ; a review of

now, for although paper ration-

some commercial television re-

ing as far as periodicals are
coneerned  was  abolished on
Maich lIst, that does not mean
that periodicals will be in
unlimited supply. Paper pulp
may not be available for tho
mills to supply the extra
demand for paper.

Practical Televisionislaunched
at a time when the whole
British public is cager to learn
more about the new science.
Interest is not confined to the
two present service areas, for
the great suceess of the Sutton
Coldfield Station has caused
the B.13.C. to modify its plans,
with the result that other
stations will be erected more
speedily than was -at first
thought.

At present the two stations

Ediforial_and Advertiserneat Offices :

! Practical Wireless,”” George Newaes, Ltd.,
Tower House, Southampton Street, Suand
w.C 'Phone : Temple Bar 4383.
Telezmms : Newnes, Rand, Loadon.
Registered at the G.P.0. for transmunwn by
Canadian Magazine Post,

The Editor will be pleased lo consxder
Larticles of a practical nature suitable
= for publication in ** Practical Wireless,”
Such articles should be written on one
side of the paper only, and should con-
tain the name and address of the sender,
Whilst the Editor does not hold Kimself
responsible for manuscripts, every effort
1will be made to return them if a stamped
and addressed envelope is enclosed.
All correspondence intended for the
Editor should be addressed : The Editor,
“practical Wireless,” George Newnes,
Ltd.,  Tower House. Southampton
Street, Strand, W.C.2,

Ouwing to the vapid progress in the
design of wireless apparatus and to our
eflorts to keep our readers in louch
with the latest developments, we give
no warranty that apparatus described
in our columns is not the subject of
tetters patent,

Copuright in all drawings, photo-
graphs and  articles ublished in
*“ Practical Wireless ** is specifically
reserved  throughout countries
signatory to the Berne Convention and
the U.S Reproductions or imilations
of any of these are therefore erpresslv
forbidden, * Practical ~ Wireless
incorporates ** Amateur Wireless.”

www americanradiohistorv com

ceivers :  servicing  television
receivers ;. correspondence; an

explanation of the Fmitron
Camera ; also ultra short waves,
news from the clubs, corre-
spondence.  These are but a

few of the features which will
be contributed by authorities
only. The services of some of
the leaders in the various
television fields have alrcady
been retained.

As with all our journals, it
will be lavishly illustrated in
half tone and _line.

We take pride in the fact
that Practical Television will
be the first new journal to
commence publication after
paper rationing ceased, for
it appears 24 days after.—

F.J.C.
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Broadcast Receiving Licences
rI‘iIH follow ing staferaent shows fhe approsimate
nimbers of Tieenees is-ued thie yvear
ended 31t Decemnber, T,

churine

Iegion Nondr

Fowdon Postal . a0 2330060
Flothe Conntices . .. 1,636, 061)
Midland .. . o 609000
North Fasternn .. [.873,000

North Western ..
South Western L .
Welsh and Border Connties L,

1.579.000
o000

»

3,000

10,869,000
114000
198000

12181000

Total FKnelavd and Waley
Seotland L. a0
Northern Lreland

Grand Total

BEM. for Cole Designer

D. SWEETNAM, Production SRuperintendent

of K. K. Cole, Limited, Flectronies Division,
Malmesbury, has been awarded the B.EAL for
outstanding work on prodaction ol ~pecial equip-
ment for AMinistry of Supply, particularly the 88
© Walkie-talkio 7 set.

Broadcasting Committee
T Broadeasting  Committee
recently heard oral evidence
from  representatives  of  the
Theatres’ National Committee and
representatives of the  Incorpor-’
ated Society of British Advertisers,
Lt
Later, the Committee heard
evidence from representatives of
the Institute of JIncorporated
I'ractitioners in Advertising. fol-
lowed by representatives of Messrs,
Iorlicks, Limited, Lever Brothers
and Unilever, Limited, Rowntreo
and  Company, Limited, and
Rockitt and  Colman, Fimited,
Also from representatives of the
Incorporated Soclety of Musicians.
followed hy representatives of the
Songwriters  Guild  (of  Great
Britain), lLimited.

the

of WIRELESS

Ships are boankerine or when tacders are loading
or o unloading il as well as heing essential
Jowdd sy enwergoney such as five, subotago
ov accidont oceur, The ~toraws depots are often
i considerable distinee rom the port town aned
doeks fromn a point of view of <afetv. availability
or auitable land and olher sontlar factors, and
VUHLE. radio often provides an ideal method of
communication.

An excellent example of this use of VLH.F. radio
is i the Sinmapore areas where the General [leetvie
Co., Ltd.. has installed two major =y=tems of radio
link~ for the Shell Oil Co., and the Standard Vacuum
Ol Lo,

B.I.R.E. Meetings
T following Meetings  and
heen avrangesl for Marvch :

Lectures  have

London  Netion.— London  Rchool  of  Hygiene
and  Tropical  Medicine, IKKeppel  Street, W.OLL

(mectings commence at 6.30 panl). March 23ed,
g0 1 Jacobs, BSe(Eng.):  High Performance
Television Monitors.”

West Midlands Section —Wolverhampton and
Statfordshive Technieal Colleege, Wulfruna Street,
Wolverhampton (meetings commence at 7 p.m.).
March 22nd, A, AL Devey, bsq. @ Radio Inter-
ference with Broadeast Reception.” '

V.HF. Radio in the Far East
HEN oail is handled in buli,

A special display at the Science Musewn shoteing the essential

speedy  and  effective  cont- features  of the London-Birmingham Television Link which
munications are a vital necessity was designed, Fuilt  and  instelled by the G.E.C. 1o thei

for making arrangements when

spectfication of the G.P.O.
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North-Fastern Section.—Neville Hull, Westgate
Road, Newcastle-on/I'vne  (meetings  commence
at 6 p.m.). March I5th, Dr. Prowse, B.Se., Ph.D.:
* Electrical Breakdown of Gases at Ultra High
Frequencies.”

South Midlands Section.—The Coventry Technical
College, Room A5 (meetings commence at 7 pan.).
March 30th, 1. W. Shipton (Associate Member) :
“ Ldectronies and the Brain.”

Central Unit for Hospitals

TTRACTIVELY designed and requiring  the
minimun of space, the new Consolette Radio
Equipment, introduced by Philips, provides the
ideal central unit for radio distribution systems in
hospitats, The rance of amplifier units at present
available provides for powers of 135, 25, 50 and
100 watts.

The top panel of the ecquipment is fitted with a
radio receiver tunable over the short. medium
and long-wave  broadeast  bands. To  facilitate
tuning, a pilot lowlspeaker, with full switching
facilitics, 15 incorporated in one of the side panels.

New Telephone Circuits for New Zealand

T HE Department of Posts and Telegraphs of

New Zealand hase placed a contract with
Standard Pelephones and Cables, Limited. for the
complete re-equipment of the two 40 nauat. .
submarine telephone cables which link the North
and South Tslands.

The new cquipment to be supplicd will operate
up to a frequency of 3o Le'ss on each cable, pro-
viding on cach cable 32 carrvier telephone channels,
one voice frequency telephione channel, and, what
was not previously available, a music channcl.

Canterbury Cathedral

HE recent installation of a permanent sound
reproduction system in Canterbury Cathedral
represents a major achievement in acoustic engi-
necring.  Designed and installed ander the divee-
tion of the Philips organisation, thix system is
fullv automatic. This notable advance has been
made possible as a result of an ingenious system of
volume regulation incorporated in the equipment
by means of which it is possible to etsire a unitorm
level of intelligibility throughout the Cathedral,
irrespective of the miirophone o wwe. In this
system,  loudspeakers  likely to  cause  acoustic
*feedback ” arve automatically mnted when an
adjacent inicrophone is brought into use.  This
new  sound  reproducing  syvstemt has the great
advantage over previous syvstems in that it does
away with the necessity of having an operator in
attendance at the amplitier controls during the
service,

Wire-drawing Achievement
NOTABLE achievenent in the deawing of tine
tungsten wire was recently made in the wire-
drawing section of the Osram Lamp Works of
The CGeneral Electric Co., Ltd., when a length of
33 miles of 0.015 mm. diameter wire was drawn
without a break. The wire started as an ingot of

PRACTICAL WIRELESS 137

sintered tungsten 10in. long and was passed through
57 tungsten carbide and diamond dies before being
reduced to its {inal diameter.  The drawine tinme
was 100 hours- and during this time the metal
traversed o distance of 250 miles. At its final

T

A Philips double programme installation at the
Westminster Ophthalmic Hospiral, London.

thickness, about one-sixth of that of a human hair,
1t will be used in the manufacture of clectric tamp
filaments.

MORE COPTES AVAILABLE!

We are happy to announce that more copics
of Pracricar. WirkLess are now available.
This means that many PracTicanL WinkLess
enthusiasts who, for the past I years, have
found it difticult to obtain their I'mactioan
Wirerness regularly  will now he able to
purchase  their monthly copy more :

caxily,
Even so, there is one thing that we would ask
—if you have not already done so, placea regilor
order for Pracrican Wirnrpness now.  The
demand for every ixsue is heavy and it ix diflicult
for newsagents to assess the exact requirements
of their customers unless they are warned in
advance. Those readers therefore who rely on
the casual purchaze of copies a< they see themn
dizplayed may still, on occasion. be  disap-
pointed.
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The Practical Wireless

Television

Receiver-5H

Building and Wiring the Mains Unit and Audio Ouiput Stage

HE sccond mnit of this recciver, as has already
been stated, consizts of the complete power
supply and the audio output stage with

Indspeaker. The complete unit is shown below
ated it will be seen that it may bhe placed alongside
the other unit for inclusion in a table cabinet. or
~tood on the lower shelf of a console cabinet of
normal dimensions.  The chassis measures 12in. by

Fig. 1.—Rear view of the iains unit veady for
connection,

104in. and has 2lin. runners just as in the vision
unit,

1t should be made in the same manner from stout
aluminium, and full cutting and drilling details
will be found on the next page. .\s in the case of
the previous unit, all fixing holes are lin. in
diameter and the only ** odd ** Lole is that required
for elearance of the gromunel on the BT, uuit.
It is recommended that this be lin. in diameter,
and its exact position should be marked hy placing
the E.H.T. unit on the chassis. No fixing holes
have been shown on the drilling plan for this unit
and it is suggested that all the remaining holes be
drilled, the chassis bent up to shape and the : ains
transformer, ete., mounted before marking out for
the E.HLT. unit.

The lower illustration on this page shows the
irregular cut.out which should be made to clear
the tags on the mains transformer. Some care
must be taken here to avoid short circuits or risk
of flash-overs, and the four fixing holes should be
drilled, the opening cut ronghly to shape eithier hy
drilling all round with the {in. drill and knocking

out the inner piece and then cleaning up the edges

with a file. or better <till, by drilling a single hole
at one corner and then cutting out the opening

with one of the abrasive hack-saw 1 hules designed
for such purposes.

Speaking Mounting

The chassis s given rigidity by the speaker
maeunting board bolted to the front edge (through
the four 3 ith in. holes), ard this is made from the
same material as the board careying the cathode-
ray tube on the vision chassis—}in. plywood
measuring 104in, by in. high. A hole 9in. in
diameter is cut with its vpper edge lin, from the
top and with its centre on the vertical centre line,
and four fixing holes thould he drilled to accom-
modate the speaker used.  The speaker should he
held in position and the EJ1LT. unit then placed
on the chassis so that it is just clear of the rear
of the speaker magnet and its position may then be
accurately murked and the cleatance hole drillel
in a suitable position to clear the grommet through
which the supply leads pass.  If the units are to
stand side-hy-side, the lead already providoed for
carrying the high voltage will be found long enough
and merely needs an octal type conne¢ting clip
soldered to its end. 1f, however, the unit is being
pliced some distance away a new lead should be
titted. Do not connect another length of wire to
the end of the existing wire and rely upon insulatiug
tape round the joint, as extremely high insulation
is required on this lead to avoid flash-over to any
acarby metal.  The lead used should he soldered
direct to the same point as the existing lead and

Fig. 2.—Unuderside of wmains unit showing the
cut-our to clear the mains transformer tags.
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should be of either standard ignition cable such
as is used in cars for ~pavking plug leads, ete., or
properly dosigned high-veltage lead.

The multi-eable  eonnecting  the  two  units
togethee must also. obviously, be long enocugh to
enable the two units to take up their respective
positions according to the cabinet in use, and when
connecting the plug to the end make quite certain
that the correct pins are connected. 1t is a simple

matter to look at the plug from one end or the
ather and thus reverse the connections, but to
avoid difticulty we have shown the plug separately
on the wiring diagram on page 141 and have also
muabered the pins on the top view of the socket
at tho upper part of the same wiring diagram, so
The screened

no trouble should be experienced.

cable counected to pin 1 should have its metal
sheathing Joived to pin 3, and insulation tape
should be wrapped round the exposed portion of
the braiding to prevent a short-cirenit to pin 2
across which it must pass. The smoothing choke
is mounted on the side vanner of the chassis. and
should be put in position last—after the I10H.E,
wunit has been wired to the appropriate points.

Clearance holes for the eentre lug of the two
stmoothing condensers C37 and C38 should be
adequate, and to guard against possible short-
circuits  the condensers should be held shightly
clear of the chassis before the elamping rings are
locked up. The end of the bent-up lug may then
be pushed over to cone in the centre of the clearance
hole.

Note: All Holes For
Securing Bolts
Are lg Dia.
Except Where
Otherwise Stated

Holes

&

3

Cut Away To

.

Mains

L]
'
L]
:
Crear Tags On g
'
Transformer '

Fig. 3.~Cutting and drilling data for the chassis of the mains unit.
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Earth Connection

In the original model a three-pin mains socket,
was employed. The carthing connection of this
socket i3 connected to the common negative line
of the complete receiver, and as this carries the
total amperage of the heater circuits a heavy
gauge wire should be used throughout. .\ double
ieneth of standard lighting flex is probably the
~implest method of carrying out this connection,
soldering the ends together. This applies also, of
course, to the lead connecting the two chassis
together.  If the house mains outlet socket is of
the three-pin type, then a three-wire lead should bo
used to supply the reeeiver, and an carth conneetion
is thus automatically obtained. 1t was found,
Lowever, that resulta were more reliable when a
separate earth connection was cuployed on the
receiver section, and it will have been noted that a
socket is attached on the vision reeciver, on the
snall bracket carrving the coaxial acrial socket,
and this former socket is n direet connection with
the metal bracket. In the installation used the
acrial coaxial lead was taken to a three socket
Bellineg-Lee connector mounted on the window-sill,
and the mner lead of the coaxial was taken to one
socket, and the outer braiding to another socket.
A separate lead was then conmected from the third
socket to a buried copper earth spike. The lead
from the reeciver consisted of a length of coaxial
to which was taped a length of insulated flex,
provided at the set end with a plug for inscrtion
in the carth socket, and the coaxial titted with the
plug portion of the standard Belling-Lee coaxial
connector. 'This separate earthing arrangement
seemed to assist in holding the set perfectly stable
under the most drastic interfering  conditions,
namely. low-flving aircraft. These gave only a
rapid fade.on the picture, but no picture slip or
tearing of lines which sometimes occurred if the
separate carth spike connection was wonitted.

Preliminary Tests
The complete receiver is now ready for pre-
liminary tests, and the following procedure should
be adopted. The tube should be inserted iun its
mount and the valve socket placed on its base.
The tube is held in position in the following
manner. Round the hole in the wooden support is
tacked a length of rubber dranght-excluder, and a
portion of this and the wood will have to be eut out
to clear the exhausting pip on the tube in some
caxes, but with the duodecal tube this is not
necessary. The rubber mask is placed over the face
“of the tube, and this assists in holding it. When the
tube is pushed home against the rubber surround,
the plate glass is placed over the front of the mask
and its lower edge is dropped behind the upturn of
the long metal strip on the front of tho chassis.
The glass is now pushed gently until it is upright
and the upper edge can be held in position .in two
different ways. The distance from the rear edge of
the wooden support to the front of the glass should
he measured, and either one strip 4in. wide or two
2in. wide should be cut, These should be the same
length as the distance just measured and should be
.turned up at cach end for suflicient distance to
enable them to be dropped over the glass and the
wood. It will be found that the top of the glass does
not come up to the same level as the top of the wood,

and therefore the turn-nps at each end of the clip,
or clips, will vary. On one side only about din. is
needed to drop behind the wooden support, but at
the front about 2in. will be required—aecording to
the upward rake of the long strip on the chas
front. When adjusted, however, it will be found ax
very simple matter to put the tube in position or
withdraw it. 1t just slides back into the wooden
support and the glass is tirmly clamped between the
lower strip and the top clip(s), the tube thus being
held firmly between the rubber mask and the rubber
ring surrounding the hole in the wooden support.
The tube is safely and rigidly held and a support for
the stein is not really required. It projects through
the hole in the magnet support. and rubber
erommets are obtainable which will just fit the hole
specified in this support, and the tube will {it the
grominet comfortably.

The scanuing coil assembly should be pushed as
far forward as possible, and to keep it secure it is
desirable to wrap a layer or two of thick paper
round the tube, adjusting the thickness until the
coil unit is a nice tight it and will not rotate or
slip. Connect the E.H.T. lead to the anode cap
on the tube and, assuming that yvou have pre-
viously checked that there are no short-circuits
or wrong connections plug in all valves, making
quite certain that the time base amplifiers are in
their respeetive sockets.  Turn height and width
control to their maximuim anti-rlockwise direction,
volume control to minimum and remaining four
time-hase controls to & mid-way position: Contrast
should also be set to minimum-anaximum rotation
anti-clockwise.

Now rotate the combined brightness on/off
switch until the switch elicks but do not turn it
any farther.  As soon as the valves reach operating
temperature this control may be advanced slowly,
but keep a careful look round for any suggestion
of trouble due to an overlooked faulty cennection,
At about the centre of its travel the raster should
begin to appear, but if a single spot, or a single
horizontal or vertical line appears turn off instantly.
As a further check at this point turn up the volume
control, when a rushing noise shoul:l be heard from
the loudspeaker without trace of instability.

Raster Adjustment

If there is some sort of raster, and not just a
single line, the appropriate time-base controls may
now be adjusted to provide the required arca of
scan. It is extremely unlikely that the four
controls will be in the correct position so the hold
and form controls should be adjusted with the
height and width controls to obtain a steady raster
just filling the rubber mask. In this particular
receiver it isnot necessary to receive synchronising
pulses from the transmitter to obtain a steady raster,
and it should not be found diflicult to obtain the
necessary picture area, A hdrizontal black line
running down or up across the screen indiecates
that the frame hold needs adjustment and if the
scanning. lines are running diagonally across the
picture the line hold ontrol should be adjusted
until they are horizontal and steady. Similarly,
tho line form and hold controls will bring the lines
to rest and a few minutes with these six controly
will soon show their effect on the scan. and although
it has taken several lines to deseribe the adjustmen't
it will be found that the actual work is exceedingly
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siaple and will only take a-few seconds. Look
carefully at the raster and note whether the lines
are all parallel and of equal separation. It may he
found thal the upper part of the rastor, for instance,
has the lines graduallv imecreasing in spacing.
Frame form should close them up: On the line
scan you really need a picture of the test card to

7 Pt. SOCKET FOR
POWER PACK PLUG
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adjust form to obtain the required linearity. (It
miight he mentioned here that the term lineavity is
sometimes uxed in place of form, and tfrequeney and
speed are sometiines used in place of hold) You
are now in a position to connect a suitable signal
generator (or the acrial) and line up the vision and
sound circeuits.

J Pt. SOCKET FOR
MAINS PLUG

——T

CONNEC TON_~T

7O CHA ::‘ff""'

LEADS FROM
EHT UNIT

2*5 Henries
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Fig. 4.—Wiring diagram of the power supply and audio output stage.
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Installing Car Radio-I1

o B

The Principles and Practice of Modern Car Radio .
By ERIC BALLS, AMIMI, MALET. o

stallation of radio receivers on motor
car<, Care. diserimination and neat work-
manship are, however, essential.

Some makes of vehicle manufactured recently
are designed to accommodate a certain make and
type of radio. The set will be fitted at the works
it so recquested. Should the owner not specify radio
to be fitted, but subsequently change his mind, it
is advisable that the standard apparatus should bho
installed, even though in some cases the titting of
another type may he the easicr procedure.  Owners
of recently manufactured vehicles should therefore

P IO great. difliculties are involved in the in-

Fig. 1.—Telescopic type aerial.

consult the ear makers. Even o, theve is the possi-
bility that fortunate and happy owners of such rave
possessions s new motor cars may acquire car
radios of **incorrect 7 type (as a gift, for instance),
in which ease the following notes may be of use to
them, in addition to owners of cars not originally
intended to be radio equipped.

There are two main considerations in the in-
stallation of wireless sets on motor cars; first, the
positioning of the receiver, controls, loudspeaker,
and aerial for maximum efliciency, ease of fitting,
and convenience of operation ; secowd, the suppres-
sion of interferenco from the ignition and other
clectrical equipment of the car. The two considera-
tions are to some cxteut bound up with each
other.

Single-unit Sets

Some makes of sct are in a single unit =0 that the
relative position of controls, speaker, cte., does not
enter into the question. A typical receiver of this
typeisillustrated on the cover which shows the set
mounted benecath the dashboard. Note that the
set is positioned centrally so as to be clear of driver’s
and passenger’s knees. A point to be watched,

however, is that the gear Iever when operated nlu('é)
not foul the set. An alternative mounting positiom}
would he in a glove box or cubby hole. A dis-
advantage of this is that reduced space is availablo,
for parking the innumerable accessories incidental.
to motoring. The litting of such a single-nuit,
receiver is simple, the principal requirement heing.
that the equipment should be mounted as near as,
possible to the acrial—this is important whatever.
the type of set. The simplicity of fitting is somewhat
offset by tho fact that it is not practicable to hide
the main bulk of the apparatus from view (as i3
often possible with two- or three-unit sets) becauso
tho controls must be accessible.

Two- or Three-unit Sets

There are various arrangenients of two- or three-
unit sets. The main assembly may cousist of power
unit, receiver and =peaker, connected to a separato
control head by means of flexible cables.  Alter-
natively. the speaker may be quite separate, thus
making a three-unit scheme. In one make of two-
unit set the smaller unit incorporates controls,
tuning scale and the R.F. stages. The output and
power sections together with the loudspeaker ure
housed in the larger unit.

These more-than-one-unit sets allow cousiderable
latitude in the disposition of the units—only the
controls being required to occupy a prominent
position on or near the dashboard, and the result is
usually more satisfying from an @sthetic viewpoint.
Against this advantage is the fact that there is
more work involved than in fitting a single-unit
set.  Furthermore, the fixing holes and bolts for
units which are to be mounted in * invisible
positions arc very apt to be in exceedingly awkward
and inaceessible places!  Another disadvantage
with some types of two- or threc-unit set is increased

12 R
N R N

Fig. 2.—Roof-top aerial.

risk of interference due to extended wiring. Tt is
significant, however, that several leading manu-
facturers adopt the two- or threc-unit arrangement.

In systems whero tho speaker is a separite
component, the set itself can be positioned regardless
of accoustic considerations and can be mounted
under the ear bonnet provided that adequate screen-
ing is available. (In one type of modern car the
standard radio =et, as fitted at the works, is located
in a metal box under the bonnet and over the
driver’s feet; control being cffected by flexible
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shafts.) The speaker can then be tixed in any
desirable position, the length of the connecting
leads being of no importance. Probably the best
position isx i1t the centre of the header panel above
the windscreen,

1t is very important to avoid sharp bends in
flexible coutrol cables,  Any undue kinking will
causo diflicuity of operation and a predisposition
to failure.

Points to Watch

Before fitting any type of sct to a car it is worth
while to give the whole receiver a test onthe bench,
using the car battery (or a =ubstitute) and a rieged-
up  acrial. This  procedure may obviate  the
exasperating dizcovery that the set will not function
after fitting. 1t is possible, for example, for a valve
to work loose in its holder due to vibration during
transit ¢ such a fault can easily be corrected on the
beneh. but if not discovered until after mounting
on the vehiele the whole job may have to be taken
down again. By the way, before testing a =ct
il sure i is the correct roltuge for the car.

Having decided upon =uitable positions for the
unit or unita. it is hest to try the components in
position hefore actually drilling any holes or making
any permancnt alterations to trinmming or bodywork.,
A good plan s to tie the units temporarily in position
<0 a3 to ascertain whether the flexible controls are
Iong enough to reach from control head to set. and
whether the units will be clearv of gear and brake
Jevers and pussenuers’ legs.  Further, the position
of the aerial must be considered in rclation to the
installation as a whole,

Whatever the type af-=et, the following main
points arve itnportant and inust he watched, Fiestly,
all equipment must be earthed, i.e., the metal caxes
of all nnits must be in good electrical contaet with
the ear chassis. This result can usnally be obtained
by cleaning metal work around the fixing bolts,
Hut if doubt exists an cavthing cable must be run
fron casing to car cha=sis,  There are exeeptions
to this rule, however. and manufacturers’ instrue-
tion leatlets should always be consulted. Secondly,

Fig, 3.—Under-car type aerial.

although  unobtrusiveness of the equipment is
desivable from conxiderations of appearance, allow-
ance should be made for aceessibility for future
servicing purposes. Thirdly, each unit must he =0
firmly fixed as to prevent vibration when the car s
running on the voad. The actual method of fixing
the unit or units (i.c., by holts, hrackets, ete.) is,
of course, dependent upon design of the set.

. Connection to the power supplyv—the car battery
is usually cffected by a single screencd cable, the
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sereening of which must be efficiently carthed.
The best position for connecting the inner cable iy
probably to one of the ammeter terminals, Alter-
natively, eonnection may be made to a live terminal
on the cut-out or fuse box. On British cars a
terminal marked “A 7 or ©CAux 7 is suitable: the
latter usually has a fuse in circuit. A fuse for the
raclio set is, however, invariably incorporated in
the screened lead.

When the sct uses a non-=ynchronons vibratar
the polavity of the battery is inmmmaterial. 11 a self-
rectifving vibrator is used some adjustment may
be necessary on cars with the " wrong ™ battery
pole carthed.

7o
Zoil

Resistor
Must Be
Close As
Possible
To
Distributor
Cover — _, §

5000 Ohms

Fig. 4 (left).—Suppressor resistor in main ignition
H.T. leud.

Fig. 6 (right).—Plug lead suppressor.

The Acrial
When deciding on the position of the receiver,
the type of aerial it is intended to use and the
latter's proposcd position on the car should be
considered conjointly. The lead-in cable is G=ually
seveened to prevent pick-up or interference and if
the tength is inercased beyond that recommended
losses may be introduced due to sclf-capaeity,
There are three principal tyvpes of acrial, &
represcentative patternof cach being described helow,
The telescopie type (Fig. 1) is probably the casiest
to fit, is quite eflicient and very popular. The usual
position is on the side of the car to the rear of the
bonnet. It is generally easier to fit the acrial to the
left-hand =side of the car owing to the absence of
steering column and pedals, but the position of the
ignition coil and wiring must be taken into account
as the acrial should be placed as far as possible
from these components.  One solution is to move
the ignition coil away from the acrial monnting,
The roof-top acrial (1ig. 2). Thix type gives good
results and does not readily pick up interference.
More difticulty may be expericnced in fitting than
with the telescopic type, especially if the voof has
to he drilled in several places and interior trinnning
disturbed.  The type ilustrated is attached by
means of sucetion cupd and only one drilling i3
necessary.  The fastidious owner inay object to the
appearance ol this type, but the present example
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harmonises well with modern bhody contours, Keep
the lead-in well away from screen wiper cables, ete.

The under-car acrial (Fig., 3), heing completely
invisible, cannot detract from the appearance of
the vehicle. Tt has certain dizadvantages in redueed
sensitivity and a tendency to pick up interference
from the driving wheels and other sources.  The
exhaust pipe is often a cause of interference and an
under-car aerial should therefore be mounted under
the opposite side of the chassis. To compensate in
some degree for the aerial’s comparative lack of
sensitivity it is important that its effective ** height,”

This Wire
Must Not
Be Lengthened

Coit "
Must

e
Boilted
o
£arthed
Metal

Fig. 5.—Suppressor condenser connected to ignition
cotl.

(i.c., distance from the receiver’s *earth,” the
chassis) should be the maximnm possible as is
consistent with giving sufficient road clearance.
Under-car aerials are liable to become gradually
less cificient due to accumulation of dirt and
moixture.

2egarding acrials in general and their relation
to the cver present problem of interference
suppression, it should be borne in mind that in
order to obtain the highest signal-to-noise ratio
every endeavour should be made to obtain tho
greatest possiblo aerial input to the set. An
incflicient aerial cannot be compensated for by the
provision of extra sensitivity in the set itsclf without
resorting to abnormal methods of suppression on
the car. Suppression methods will now be con-
sidered next.

Interference

It is much more difficult to obtain a quiet
““ background * with a car radio receiver than with
the ordinary domestic typo of set. The reason is
the close proximity of the miniature power station
which is the vehicle's electrical installation.
Although a motor vehicle starting and lighting
system is a low-veltage divect-current one there

are radio-frequency components in the currents
associated with several circenits, notably the ignition
and dynamo sections. Then there are, to a lesser
degree, the building up and breakdown of static
charges due to such caunses as friction between
tyres and road or to faulty joins in metal panelling.

High-frequeney  currents in the wiring may
caure interference in one of two ways, ie., cither
by radiation from the ecables carrying them (the
radiations being pirked up by the aerial or lead-in)
or by feeding back into the receiver power unit
via the car battery, which is the common cnergy
reservoir for hoth radio set and Jighting systemn.
Statie discharges ave picked up by aerial or lead-in.

I’revention of the pick-up of interference radiated
fromn cables is achieved by (a) serecning the set,
acrial, and lead-in; (h) positioning the offending
cables as near as possible to carth {(remember that
in car raldio work ** carth > micans the chassis and
all metal direetly bonded to it): (c) judieious
relative placing of aerial and lead-in with regard
to the car wiring.

Considering (a) above. Secrcening of the set itself
is cffected by encasing in metal.  The lead-in is
frequently encased in metallic sheathing (which
must be earthed at both ends) while the aerial itself
is conveniently sereened by the presence of metallie
bodywork between it and sources of radiation.

There are cxceptions to the last generalisation.
For example, a scuttle-mounted telescopic acrial.
(sce Fig. 2) is not screened when the bonnet is open
on the same side. Similarly, an under-car aerial
(Kig. 4) is susecptible to the ecffects of static
discharges from wheels, exhaust pipe, brake cables,
ete.—this in addition to a low efticiency in picking
up the actual required signal.

Concerning (b). The sparking plug cables are a
cause of radiated interference. They should be
kept as short as possible, bunched together and
fixed as near as practicable to the cylinder block
(““carth ),  To avoid the transference of high
frequency fluctuations to the low voltage wiring,
the cables to the coil low tension terminals should
he kept well away from the plug wires.

The requirements of (¢) have to some extent
alrcady been considered. It is usually a simple
matter to move the ignition coil or regulator box
away from an aerial location. The lead-in can be
positioned wherever desired provided its length is
not increased.

Interference caused by feed-back of unwanted
current fluctuations (which may beo of radio fre-
quency as in ignition H.'F. circuits, or low frequency
commutation ripples) may be suppressed in three
ways : (1) By introducing a high resistance into a
circuit carrying discharges of an oscillatory nature
(i.e., spark plug wires) Lo damp the discharge. or,
(2) by tiltering suitablo circuits (dynamo fields, for
instance) by means of a combinatjon of choke and
condenser, or, (3) by simply by-passing the un-
wanted ripple component to earth through a
condenser. The use of any of these methods also
tends to prevent re-radiation by the conductors and
pick-up by the aerial.

"The ignition system is the main cause of interfer-
ence. 1t is usually sufficient, with modern receivers,
to insert a 10,000 ohms suppressor resistor in the
H.T. cable between the centre of the distributor
cover and the ignition coil as in Fig. 4.

(T'o be continued)
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An Alternative Bias Supplg;

for AC/DC

Equipment

An Experimental Arrangement for Special Cases

HE averaze “universal” domestic receiver
solves the problem of supplying itz valbies
with their necessary orid bias by the process of

tsing cathode bias resistors. This is a cheap and
ient method which is eminently suitable for
utsof thiz type. When, however, it iz desired to
pt wwre complicated cquipment for use from
AC/D.C.osupplies it is sometimes found that cathode
bias docs not supply a workable arrangement.
Apart fromn civenits which require a fixed value of
hins regardless of cathode current (such as valves
working at their cut-off point. cte.). there
ovour cases iu which it is necessary to have the
cathodes of certain valves connected direetly to
chassis te ohviate hum pick-up. and so on. What is
veqpired for apparatus of this type, therefore, is a
Lias supply whose voltage remains constant regard.
lis of whethier the input voltage is A.(. or D.C.

A cireuit earrying out this funetion has been
evolved by the writer.  Although probably nog
original. he has eonsidered it of sufficient interest tg
rolers to mouke it the subject-matter of this articls,

Mains r}
Transrormer |
S
— | HT+
| i
-
° -
HT
7
Batrery
- ]
= :
Crassis B, Chassis i
ias r—
g’;; g “Resistor GB+ —_
Bias
G3- % Gg__ Res.

(a)

Figs. 1(2) and (b)) —Hozwe ““ aqutomatic bias may be
obrained from A.C. and battery-operated equipment.
Automatic Bias in A.C. Equipment -

Before procecding with a full description of the
circuit, a short résumé of the method used to obtain
“aatomatic 7 bias in A.C. (or battery-operated)
equipment would not be out of place.

Figures 1 (a) and (b) show how thisis done. A resis-
tor is connectedin series with the negative side of the
H.T. supply and the chassis of the receiver. The
total H.'T. current of the receiver passes through

" thiz resistor thereby causing a voltage to be built up
acrosg it. As the “ bottom end ’ ot the resistor is
negative with respeet to chassis we mayv use it as a
source of ncgative grid bias voltage. Differing
voltages may he obtained by tapping into the resis-
tor at different points or by connecting a potentio-
meter network across it. The coudenser connected

a];r,\

acrosz the rezistor is used to hy-pazs any mains,
AT or LF. voltages which may appear acros< it.
This i3 a reliable and widely used method of
obtaining negative bias. it being azzuumed that the
total H.T. current of the receiver is sufficiently
constant to causzc little variation in the bias voltage
so obtained. ‘

Automatic Bias from D.C. Mains Equipment

This svstern may also be adapted to supply o
bias supply for equipment working from D.C. niains.

Figure 2{a) shows a skeleton supply eircuit for,
gay, an A.C./D.C. receiver which is being run from
D.C. maius. It will be seen that the mains supplies a
voltage for the rectifier (now acting simply as a
resistor) as well as for the heaters. Now if we were
to connect a furtlier resistor between the chassis
and the negative side of the mains we would have the

situation shown in Fig. 2(b), in which we have avail-

. Rectifier 7o
., Rectifrer
HIT+
- 7S
Drcppe{ Dropper 2
j + +
/ ) N d)
Valve d o.¢. O.C.
Heaters :I Mains Mains
(-
T_ T
Ch3ssis
Negative Add hl|
Sogrce of Resist,
G8. Vortage 1~

(3) (6)

Fig. 2 (a).—Skeleron diagram of a typical supply
circuit for an A.C./D.C. receiver.

Fiz. 2 (b).—How the inclusion of an .additional

esistor 0 the negative mains lead provides a suitable

voltage for bias purposes.

able a voltage which is negative with respect to
chassis. This voltage, suitably smoothed, could be
used for a grid bias supply.

Bias for A.C./D.C. Equipment

Figure 2(b), however, by no rmeans solves the
problemn of bias supply for *‘ universal’ equip-
ment, because. as soon as the receiver of Fig. 2(b)
is connected to an A.C. mains supply the voltage
developed across the additional resistor will not be
D.C. but A.C.. and will be quito unsuitable for
biasing purposes.

The next step in developing this bias circuit.
therefore. is to introduce some form of rectification
which will convert the built-up A.C. to D.C. and
vet will nat alter the results obtained in Fig. 2(b).
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This is done by the cireuit of Fig. 3. Reetification
is carried out by the diode. When the equipment
is connccted up to A.C. mains a voltage will be
dropped across R;. This voltage will be A.C. It
will be passed by C, to the anode of the diode.
with R, and R, (which have relatively high values of
resistance) acting as leaks,  As the diode will only
pass current on positive half-cycles a negative
voltage (with respect to chassis), will be built up

Fig. 3. — Showing the Dropper
addition of a half-wave
rectifier to enable a D.C.
bias voltage to be obtained L
when a “‘umiversal” re- o
ceiver is connected to A.C.  Heaters Mains
mains.
@]
Chassis
/?3 /?/
SNegativc; R>
ource o
G.B. Voltage | |

Lyt

across R,. After smoothing, this voltage may be used
“for biasing purposes.
Let us now sec how this cireuit behaves when the
« set is connected to a D.C. mains supply.
When the mains supply is connected correetly,
a negative voltage will be passed, via Ry, to the anode
of the diode. Asthis voltage is negative with respect
to the cathode of the diode it will cause no current
to flow in the valve, whose effect may, thercfore,
be ignored. Similarly, C; may also be ignored as there
is now no A.C. in the cireuit. Ilig. 3 then breaks
down to the simplified diagram shown in Fig. 4,

ANV =
RS
“\P .
C.
(Vaive 4 9;0 s
Heater) K 9 -KkQ
+

(=} 63 Vorts
(+) AC.or OC

Fig. 5.—A practical version of Fig. 3 with coiisponent
. values. :

in. which a D.C. voltage is built up across R,
this being passed to the potentiometer formed by
R, and R, from which a tapping is taken at the
junction of the two resistors.

It inay now be scen that, whatever supply is used,
a negative voltage is given from the circuit for
purposes of grid bias. As, however, the two pro-
cesses of obtaining this voltage are cutirely different,
we cannot be certain that the actual voltage obtained
will be the same in both cases.

-

A Practical Circuit

Owing to hLeavy pressure of outside work the
writer has not been able to incorporate this biasing
supply into any equipment as yet. However. to

check the theory of the above arguments, he has
made several experimental rigs. The one which will
hold most interest for readers is shown in Fig. 5.
The diode used was a diode section of an EBC33,
and it was decided to use the voltage dropped across
its own heater (6.3 volts) as the source of either A.C.
or D.C. supply. Tho values of the condenser and
resistors used in the diode circuit were carcfully
chosen to enable tho bias voltages obtained from
A.C. or D.C. to be approximately the same. Using
the values shown, the bias voltage obtained was
about 2.8 volts (as checked with a valve voltmeter)
The 0.0091 ;b condenser (C,) was obtained by
connecting a 0.1 #¥ condenser in series with 0.01
#F condenser.  The components Ry and C, aro
used simply for smoothing and could conveniently
have values of 1 M2 and 0.1 ¢TI respectively.

Chassis DOropper
1 Valve WW\NVl+
Heaters
R. O.C.
Negative Ry Mains
Source of -
GB. Voltage R

ANV
Fig. 4.—Simplified version of Fig. 3, showing how
that circuit functions on a D.C. mains supply.

The writer does not wish to leave the impression
that it is essential to use the component values of
Tig. 5 in order to obtain correct results. ‘I'beso
were only the values used by him for verification
of the usefuliess of the circuit. In actual fact, up
to three-yuarters of the voltage dropped by I,
could be obtained for biasing purposes if required.
The resistors R, and Rj should first be chosen to
obtain the required voltage from D.C. mains, the
condenser Cy being then adjusted to givé the same

voltage from an A.C.
supply. Incidentally. it a

potentiometer network is
used before or after
smoothing  to enable
different biasing voltages
to be obtained, it should
be: remembered that the
total resistance of this
network will be in parallel
with Ry, which should be
adjusted aceordingly.

Using the Circuit in Practice
It may appear at first = -
sight that this method of Fig. 6. — Showing  a
obtaining bias is some- method of replacing R, by
what extravagant in its valve fieaters.
use of additional com-
ponents. - However, this is not entirely  true.
FFor instance, if we examine the diode circuit’
used for rectification it will be seen that the cathode
of the valve is connccted to chassis. Therefore,
to take an example, assuming that the cquipment
in use was a superhet receiver. we could guite
conveniently use one of the diodes of the double-
diode-triode for this purpose without adding to the
number of valves required at all.  Alternatively,
the output valve could be replaced by a diode-
pentode, and so on. The same holds true for most
other types of equipment. A triode or pentodo
(Continued on page 174.)
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A New Journal!

AM 1ot surpri-ed to learn that your Iditor is

launching a new journal. 1 have been associated
with him for so many vears that 1 expected him to
be early off the mark with a journal dealing with
television. Indeed,  Practical  T'elevision, the
new ninepenny monthly, can be said to have heen
n a state of suspended aniination since 1935, when
the  oviginal  Practical  Television, edited by
My, T d. Camun, ceased publication.

Those ifteen yoars have metamorphoszed television
science,  Gone aro the dise machines and the
transmitting systemin as we then knew it.

1 have boen privileged to be present at the birth of
many new journals, and to me the excicement of the
preparation of a first issue is a stimulating experience
which spurs one on and acts ad®u mental goad.
1 wonder how many readers, reading the first issuo
of a journal, realize the amount of work which has
gone nto it. At first it takes shape from a nebulous
idea.  The scaffolding is erected when the policy
is framed, and the brickwork in the forin of articles
and contributions gradually complete the journalistic
structure. ‘There is, of course, the tidying-up, for
first issucs must suffer from the imperfections of
first issues. The editor, as the parent of the
offspring, must breathe life into it and supply the
driving force and the momentum which speeds the
journal on its way. There are incidental things,
such as ensuring originality of title, preparing
cover designs, interviewing contributors and
inspicing them, constructing the regular features,
arranging for illustrations, planning the news
service which acts as a filter for the industry,
acquainting the trade with the policy of the new
journal, sclecting photographs, interviewing pro-
spective artists and photograplers, telephoning,
selecting the type faces, planning the distribution
(for a journal does not sell itself), attending to such
items as notepaper design, drafting publicity to
appear in the Press—these are but a few of the
items which provide the excitement in the editorial
office and the publishing house when the carefully

"guarded secret of a pending new publication at

long last is bruited abroad. 1t acts asa fillip to the
staft and, very much like the prima donna who
nervously anticipates her first appearance at
Covent Garden, so do the staff of a new journal
anxiously await the reception of the symposium of
their worle by the public.

For, of course, a subtle sort of acumen is recjuired

- as well ag a logical mind to supply what is conceived

to be a public need. It would be impossible to take
a census of public opinion.  The editor of a journal
develops a sixth sense. He knows when the
moment is ripe to cater for a hitherto uncatered-
for public,

Your present scribe has been invited to contribute
articles from time to time and mayhap supply the
barbs, ofton wuseful, in disarming too shrewd a
critidtsm.

by THERMION Gy

s,

F
v

Of course. in the carly day= of radio, new journals
wore springing up almost every other week. and those
were indeed exciting days. Most of them have
fallen by the wayside,, some of them defeated hy
the too-cnergetic pursuit of a wrong policy and
others by lack of policy.

Pracrican Wireress was, I think, the last to
come iuto the field. but with one notable exception
its competitors have died. Age, of course. proves
nothing but antiquity. To have been [irst can
mean nothing but senility, to have becowme first
indicates  progressive  policy ; to have bhecome
practically tho only journal indicates a stamina
and a virility and the maintenance of a vigorous
outlook that is rare indeed in the spheres of com-
petitive journalism. Indeed, it is rare for a new
journal to oust its older competitors.

DPractical  Television will revivify the interest
in television of many who had discarded it alter a
brief experience of the old dise machine. now a
thing of the past. T forecast for the ncw journal
a long and distinguished carcer and raise my glass
here to its instantancous success.

Delivery Dates

N a weak moment a few months age 1 wrote

a paragraph on the subject of the time taken -

by some firms in delivering goods ordered by our
readers. I went to some pains to explain the reason
for this and to some extent 1 sympathised with
suppliers who found themselves caught out owing
to an unprecedented demand for their goods. For
it is often impossible to anticipate demand.  Some-
times an expected good seller remains on the shelves
and has to be jobbed off. On another occasion
a line will go out of stock in a couple of days and
the manufacturer is in the unfortunate position of
having to writc hundreds of apologetic letters and
anxiously to await further deliveries. a

That paragraph, liowever, has brought me some
dozens of letters from readers who feel that 1 am
able to wave some magic wand with advertisers
and to sccure delivery earlier than that promised
by the makers, Your Uncle Thermion is a wizard
in many things, but he is unable to do more than
investigate and ascertain whether complaints are
justifie. Readers in their enthusiasm to get to
grips with some new ecircuit alow their anger at
delays to override their reason. and the result
is a letter written in vitriol with an asbestos pen
to your humble scribe, asking him what he is going
to do about it. Indeed, from some of the letters
it might be concluded that T am advocatus diaboli,'
and in league with the manufacturers to withhold
goods from readers cantankerously.

In a few cases where complaints have been
justified T have been able to secure either the
goods or a refund of the money, and this provides
me with the opportunity for saying that anyv reader
may rest assured that if he is dealing with an
advertiser in this journal he is assured of satisfaction.
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Radio Valve Review-l

A Complete Guide fo tha Present Range of Valves

be a comprehensive review of all ewrrent
British tvpes of radio valves—a formidablo
task if ever there was one, as several valve manu-
facturers list well over a hundred different types.

There are many people—chiefly radio traders
and serviee engincers—who complain that there
are far too many valve types, and lay the blame
at the doer of the valve manufacturer. On the face
of it, of course, this complaint appears to have
somo justification, but investigation of all the
eircuumstances reveals that the present multiplicity
of types is inevitablo and is in no way the fault of
the valve manufacturer.

Practically every valve listed was originally
developed either to fill a very real need or to give
the listener the benefit of some new techuical
advance. D’rogress must not be denied or thwarted,
and so long as technicians are able to discover
new applications in radic and in other bhranches
of clectronic engineering, just so long will valve
manufacturers devote their best efforts to produce
the improved valves needed for the realisation of
the new discoveries., Conversely, whenever the
rescarch  departments of valve mauufacturers
develop new principles and manufacturing tech-
nique, equipment manufacturers will produee the
sets employing the new valves and giving the
improved performance which these valves make
possible.

These aro tlie reasons for the development and
original introduction of the hundreds of valve
types listed to-day. But there is another aspeet of
the matter.

During the war manufacture of domestic receivers
was practically at a standstill and listeners had,
perforce, to keep in service old receivers wlhich, in
better times, would have been superannuated and
replaced by more modern sets. Even to-day, when
production of new sets is rapidly regaining its
pre-war rhythm, the demands of export and other
economic factors necessitate the retention in servico
of tens of thousands of old sets—some dating
back 10, 15 or even 20 years; and valves of the
older types must still be available for replacement
pUurposes.

Those within the valve scction of the industry
know that these * replacement’ types represent
a very substantial proportion of the total number of
types listed. They know, too, that the older types
are gradually disappearing, and there is little
doubt that the rate at which they disappear will
accclerate as economic conditions improve and
permit the replacement of more and more of the
older receivers.

At the same time it is only fair to point out that
disappearance of the old stagers will be accom-
panied by the appearance of newer valves. Whether
the net result will be a very substantial reduction
in the total number of types cannot at .present be
predicted.

THE Iditor has decreed that this scries shall

¢¢ Preferred > Types )
The sum total of valve types listed by any one
manufacturer, or by the industry as a whole, at

any given time can be divided into a number of
well-defined  groups.

First, there are the “ preferred ” types, that is
to say, the types which the manufacturer offers
for use in new reecoivers—the valves which are
actually being put into sets in current production.

Second, there are valves which, up to recently,
Lave been “ preferred types ' but are now superseded
by more modern valves, These’are the valves sold
for replacement in scts made two, three or four
years ago.

The third, and by far the largest group, arc valves
needed for the maintenance of much older sets—
the pre-war veterans whose owners will not, or
cannot afford, to discard them.

Finally, there are what may be termed ** develop-
ment types —new valves embodying the results
of, perhaps, many months or even years of intensive
rescarch ; valves which the set-iaker is trying ont
in the new circuids whicli will appear on the market
next year or the year after.

It is this kaleidoscope of valve types and tech-
niques which it is hoped to present during this series
of articles, in some sort of ordered sequence.

In planning this series much thought has been
given to the most convenient way of presenting data
on these hundreds of valve types to the end that the
record should be as complete as possible and should
contain tlic maximum amount of useful information
consistent with the space available month by month.

Various Classes

In this connection it must be remembered that
there are very many different classes of valve—
voltage amplifying pentodes; triodes; frequency
changers; output valves; rectifiers;  multiplo
valves of all kinds, as well as such special tubes as
cathiode-ray tubes, tuning indicators, voltage
stabilisers, and so forth. F¥urthermore, each class
of receiving valve is represented in battery-operated,
A.C. mains-operated and D.C./A.C. (series running)
ranges. Again, in each class and range thero are
valves of various manufacturing techniques—the
old * pinch *” construction and the various forms of
all-glass construction with their wide variety of
types of base. Then there is the possibility of
chronological classification—the present-day * pre- .
forred 7 types, tho immediate * maintenance”
types, and the pre-war types now merging into
obsolescence. Finally, valves can be classified under
the names of their malkers. .

Tt has appearcd best to deal with valves by
general types, devoting one article to, say, H.I.
pentodes, another to frequency changers, and so on,

For cacli class of valve, comments on the latest
practice will be given, with reference to the charac-
teristics of present-day ¢ preferred” types. There-
after will follow in tabulated form abridged data of
current maintenance types in order of age, beginning
with the most recent. This data will be given under
the names of the manufacturers in alphabetical
order.

Before embarking upon reviews of individual’
valves, however, it will be of interest to exa nine’
briefly the general lines of present-day British valve
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practico, and in particular the prevailing trends in
valve technique.

Developinent in recent vears has centred mainly
around the high-frequency end of the receiver, i.e.,
R.F. voltage-amplifying pentodes and frequency
changors, the position with regard to audio-
frequeney amplifiers, output valves and rectitiors
being comparatively statie.  This, of course, is
mainly the result of the large-seale use of short- and
ultra-short-wave radio in radar and other military
applications  during the war, which stimulated
intensive research and led to important advances in
valve technique. The needs of television, also, have
had a profound influence on recent development.

** All-glass ” Valves

1t is true to say that the spectacular advances in
high-frequency valve technique made during the
last few years were greatly facilitated by the
development, just prior to the war, of the first
“all-glass ” valves.  In all-glass techuique the long

electrode connections inseparable from the original,

“ pinch ™ construction are replaced by short, stout
wires moulded into a flat glass base, and serving at
one and the same time as both valve pins and

clectrode supports.  Valve capacitances and in-
ductances are thus greatly reduced, and this results
not only in better performance. particularly at high
frequencies, but also in greater uniformity of,
characteristics as between valve and valve of the
same type and malke.

Continued development of all-glass {echnique has
also made possible substantial reductions in overall
dimensions—a matter of considerable importance,
as it permits equipment manufacturers to produce
compact chassis and thus to effect considerablo
economies,

The familiar ranges of valves of “ pinch ” con-
struction on the octal base are therefore being
gradually superseded by various forms of “all-
glass " valves, and particularly by “ all-glass ” valves
of miniature construction., Among these are the
miniature button-base (seven-pin B7G baso) types
angl the cight-pin (38A) base types. To accommodate
all the external conncctions to certain tyvpes of
multiple valve. and also for various technical and
production reasons, a new nine-pin pressed glass
base, known as the * Noval ”’ (BYA) base, is being
adopted for certain valves.

(T'o be continued)

Meter Problems—2

Improvisations and Methods of Making Use of “Unsuitable” Meters
By W. J. DELANEY (G2FMY)

AST mnonth we explained why it was necessary
L to oblain certain types of weter for inclusion
in multi-purpose testers. and showed that
some nreters which readers have obtained are
unsuitable.  There is no need, however. for these
particular instruments to be serapped. and it is
possible, if one does not mind a little extra trouble,
to use theyn and obtain quite good indications as to
working conditions. Unfortunately for some,
this calls for a small amount of calculation, but
no more than is normally used in ordinary amateur
radio—the application of Ohin's Law. Take first
the illustration given last month concerning the
indication of working voltage on a simple detector
stage. It wag shown that the valve can be regarded
as a resistance, and that the inclusion of a low-
resistance meter across the valve effectively reduces
the total resistance and thus gives a wrong indica-
tion of the voltage actually present at the anode.
The illustration is repeated in Fig. 1, and if
this i3 examined it will be obvious that
if the circuit is opened at A, and a current
indirating meter is inserted at this point, it will
show the total current flowing. and again applving
Ohm’s Law we can caleulate the total resistance in
circuit. Alternatively, by consulting a valve malkers
data sheet covering the particular valve in use,
we can find the voltage which is actually on the
anode, and several other fuctors.

Substitution

It is obvious, of course, that the low-resistance
meter which is unsatisfactory when connected
across the valve will have little effect on the work-
ing conditions when connected in serics with the

valve, but the circuit has got to be broken to
enable this to be done. aud the current itself,
although it may perhaps be easily read on the
particular taeter in use, may not give us the indiea-
tion we require. This may have to be calculnded, as
already mentioned, by applying Ohm’s Law.,
First of all. the meter has to be capable of giving
a reading within the valuc which will be expected.
That is to say, i the valve stage will be passing a
current of about 10 mA. it is of little use including
a meter reading only 1 mA. This will only damage
the mcter, Similarly. if the meter reads 100 mA,
it will give a very inaccurate reading if it is inchuded
in such a cireuit without eodification. it is always
desiruble to arrange that the required reading is

Ra

Fig. 1.—Theoretical and equivalent circuits .of a
: single wvalve stage.
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almost full-scale deflection (F.S.D.) and, therefore
the meter has to be provided with shunts just as in
the ordinary test meter technique, and so a low-
reading mcter is desirable in the interests of
aceuracy.

Suppose we have one of those low-resistanco
meters reading about, 10 mA. We can include this
in series, with a suitable shunt to measure the tolul
H.T. current taken by the receiver; we can then
mea=ure the current in each stage which takes, say,
3w or over, and by deducting this total from the
grand total may find the current in those stages
which take very little. Thus it would be possible to
find a detector stage voltage by this ncans, even if
the eurrent passed was only .3 mA., but as men-
tioned in the opening paragraphs it calls for a little
more trouble—in opening each circuit where the
meter has to be inserted (or using speeial adaptors),
and then in doing the little bit of arithmetic.  But
it will be found cheaper than throwing away a
meter and buying a new one.

Stability

There are one or two precautions which must bo
Larne in mind when using a meter in scries with a
circuit.  In the caso which was originally given

(measuring a detector anode circuit), the inclusion
of the meter in serics may affect performance. 1t
should he remembered that when a valve is working
in a stable condition the anode current will differ
from that when it iz oscillating. Thus if a valve is
operating under certain conditions it may be possible
that the inclusion of the meter movement at certain
points in its anode circuit may result in the valve
going iuto oscillation, with the result that the
anode eurrent will change. This may be checked
by putting the meter in eirenit and then carthing the
grid. If the anode current varies appreciably when
tho grid is earthed, then you will know that oscilla-
tion is taking place. To guard against this spurious
oscillation the meter should be connected dircet to
the FI.T. positive line—that is, included at the
“earthy  end of the decoupling resistance, trans.
former, ete., and in general should be provided with
a by-pass condenser. On standard types of receiver
this should be .1 gl and on ultra-short wave equip-
nient a mica (001 ¥ will probably prove adequate.
For the same reaszon, the leads to the meter should
be as short as possible, but where the instrument is
fitted with long leads which cannot be shortened,
the by-pass condenser should be included at the
receiver end of the leads,

Two-way Radio Communication in Industry

ANTMUM efficiency in the use of transport

l\/l vehicles and material-handling equipment

can be extremely difficult to attain where

plant operations cover a considerable area, and

where a varicty of mobile handling units i required.

AMany hours of working time, both for men and

machinery, may be lost through inability exactly

to locate, and direct to the required site, specitic
equipment.

Such plants as shipyards, steclworks, docks and =

railway yards, where a vast amount of material is
regularly handled, require a wide diversity of
trucks, trailers, road and track cranes, locomotives
and tugs and lighters, all of which may be utilised
over an arca of several hundreds of acres, and to
ensure an even, stcady flow of materials it is essential
that cach of these be used to maximum capacity
without overlapping or idle time.

1t is in this respect that a system of two-way
frequency modulated V.H.FI radio communication
(such as that recently introduced by the Plessey
Co., Ltd., and embodying the wide’ experience
of the Bendix Corporation in this tield), can play
such an inportant part in cutting costs and increas-
ing production.  Originally developed for use on
railways, and reeently esperimentally stalled
by courtesy of the Railway Executive in a busy
marshalling yard in London, this particular system
has a wide field of application in industry. All pom-
_ponents have Dbeen  specially designed to  with-
stand the arduous conditions likely to be ecn-
countered in railway engine and heavy vehicle
installations.

Remote Control ]
TUnder this system, designed to operate in tho

156-184 me/s band, cach vehicle is equipped with

a erystal controlled transmitter withh output rating

of 10 watts, a crystal controlled recciver and a
power unit, all housed within a robust, weather-
proof container. In the above installation, this
was mounted on the roof of a diesel shunting engine,
with aerial adjacent. A central control station
incorporates a erystal controlled transmitter and’
receiver and a power supply within a single metal .
cabinet. The main control may Lo up to 50ft.
from this cabinet and incorporates a loudspealker
serving also as a ** tall-back ”’ microphone. Where
required, a remoto control point, with all the faci--
lities [of the master control, may be situated-
several miles distant, connection being by twin
telephone line.

Selective Calling Device

When employing this form of control, it is
frequently advisable to be able to converse with
individual vehicle drivers rather than to broadcast
a message to all.  With the Plessey system, an
optional addition is a sclective calling device
whereby, at the turn of a dial the control point
operator may speak to any onc of up to nincty
units, cach of one or more vehicles, the remainder
being ** locked out.” Completely undisturbed con-
versation is thus assured. )

The control station may thus transmit instrue.
tions to, and reccive progress reports from, ‘any-
driver at will, and the operator is cnabled to compile
a complete analysis of the manner and eflicieney of
working of every unit. Instantaneous briefing of
crews and rapid location of vehicles ensures that
overy vehicle is worked to its full capacity, being
transferred immediately upon completion of one
job to the next: In this manner, cither the total
numhber of vehicles necessary to achieve a given
output may be reduced, or a considerably increased
output may be obtained for the same expenditure.

&
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IMPORTANT ANNOUNCEMENT
to all readers of “Practical Wireless”’

PRACTICAL
TELEVISION

Edited by F. ). Camm'* 9d. Monthly

Elsewhere in this issue vou will have reud that,
on Muareh 24th and thercatier on the 21st of cuch
manth, PRACTICAL TELLVISION. edited by
. J. Camm, will appear as a separate publication.

PRACTICAL TELEVISION, price 9d., will be
stmilarin size to PRACTICAL WIRELESS and will
be devoled exclusively to the interests ot television
enthusiasts everywhere.

Although paper for publications is now unrationed
and there 1s thercfore no limit to the number of
copies which can be printed. it is still difticult for
newsagents o assess the requirements of their custo-
mers untess they are informed ol them in advance.
The demand for PRACTICAL TELLVISION is
bound tobe great. The only way to makesure of your
copy every month from Friday. March 24this to place
a regular order with your local newsagent to-day.

PRACTICAL TELEVISION

Edited by F. J. Camm . 9d. Monthly

No. I -OUT FRIDAY, MARCH 24th

TELEVISION

~WELL PAID
OPPORTUNITIES

@ Scc “Situations Vacant™ in this
and other journals.

@ We receive daily enquiries from
employers for our students.

Write to-day for our FREE BOOK-
LET giving full details of all
DAYTIME and POSTAL COURSES,

'

Write to Dept. 32

E.M.L INSTITUTE

10. PENBRIDGE SQUARE, NOTTING HILL GATE
LONDON, W 2. TELEPHONE. BAYSWATER 5131/2

© Associated whth

| rHMYLS
" MARCOMNIFHONE

COLUMBIA
ETC.

*\Nrite for FREE illustrated technical literature
with full descriptions of ecach mcdel, its range
of applications, and the features which make these
fine Wolf Solderguns the best value ever offered.

_ IN |
SOLDERING
> - EFEICIENCY/

<

OFF-STRAIGHT EASY-GRIP HANDLE
PERFECT CONTROL

QUICKER HEAT UP

LOCALISED HEAT

LOW CURRENT CONSUMPTION
MAINTAINS CORRECT HEAT

A MODEL FOR EVERY PURPOSE

" WOLF ELECTRIC TOOLS, LTD.,
 PIONEER _’ﬂ'ﬂllﬁ. HANGER - LAME, LONDON, W.5,

TELEPHDME | PER/WVALE 54114
BRANCHES : BRMINGHAM, MANCHESTEA, LEEDS, BRISTOL
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Bargains in Fx-Services Radvo and Eleetronie Taguipment

w in_maker's
5 SMITTER T S Comverter Celk
Each having Vernier tuning dial; variable Sniperscobe.

ntrra-Red Image

e C LY DESD A L F— sy

HOME STUDY
backs radio experience with

capacitors,  Tank cci]l unig‘, (vgx 1cem.mic Snooperscope.

formeyr : ceramic switch ; R.F. cholkes, etc.. : e 1

In metal cabinet 178 x 7} x 8 ins.\ Finish .I“}lce_l{i[Xl.ng:;”\\arLLlr}](‘: SOUnd teChn|ca| knowledge

black, TUSB, 1500-3000 kCs; BT EYe panby . .
CLYDESDALE'S 9 CARRIAGE |01 jieny  <miping MANY men who wished to link theip

PRICE ONLY. each. PAID. and observation

TUSH. 8000-4300 les, TUTH. 4300-6200 kes. S8 o8 Plv o r
d Caerium Uxide background have received successful in-

' for the Con- et our
i (o i Con struction by means of an L.C.S. Course.

CLYDESD o g (e B,y
LYDESDALE'S CARNIAGE &
PRICE ONLY. I 7/6 cach. PAID. »\S} T

radio experience with a sound teclmologicu]

TUB. 201-500 k. o inte e s v 3
CLYDESDALE'S IO/-) S5 Canpiace RaVs o visible ravs Its value has been proved not only to
PRICE ONLY. each. PAID.  [i¥ht source.  Data amateurs but to men who already have @

W.s.18, Receiver 11.151. Jumper Lead provided.
Uni Ass. (for WS-10 60 ft. Dimensio

s overall

oL,
4 Valve Battery of 5 core tinsel flex, dia. 2in. X 1lin.

superhet. chassis fitted at ends with a Screen dia.. 14in.
coverin?  6-9 mcs. 5 way_ rubber plug CLYDESDALL'S
(30-33 metres) for —ZA-9994 and 5-way PRICE ONLY.

professional interest in radio and tele-
vision cnginecring, including those taking
qualifving examinations. It is invaluablz,
also, to students who wish to prepare

‘phone operation. rubber socket. Price POST . AR . P
Contains 43 3-\-19%5 76 each, post paid. |2/6 each. D'AID. lh\emsclves for a job in this tield. Courses
vaives  ARPLZ ; # . iF
TIOR L2 gy canadian Army, - of ll‘]SlrUCllOI]A covering radio and, il
(MLEIBD)  slow Supply Unit Reetifier, for No. 43 Trans- neccssary, tetevision including the following:

motion drive, 2 stug nitter,
tuned L.F. coils, Input 110v. A.C. 50 cs.

Complete Radio Enzincering, Radio Service Engineers

5 i 9y » H.T. outputs 2,100v. 375 ma.. 500v. 400 ma., . it 3 E <
etc.. etc., size 9% X P Mo LD Radio Service and Sales. Advanced Short-Wave Radio

5§ X 5t ins. Power 450v.. 275v. Bias 275v., 250v,, 150v., 80\',1)
'S (

Components include : Transforme R
4

requirements approx

0V,

Elementary  Electronics,  Radar.  Radio, and
Television Technology

T. 100v.. L.T. 2v. 2300('-:2100\'éfészg%d 500-}0-500%. (2) 45 \‘}‘CT
CLYDESDALE'S 13VCT., 6.3VCT., 6.3v.. 5v. 3 . « And the following Radio Evaminations :
PRICE OF‘]U%' 1AGE %gsmtgxerlrp}ail ;;—:’6“;;? ()qu f&oxl;f; %112{} British lngsti(mi(m ot Ih:lio [l)'"ln"inecrs
"ARRIAGE 379 . 1o0H. .. 20H. A, S, S repes 5 o 2
|7/6 P,I\{“)' 716 Thwa. HV condensers, etc. valves, P.M.G. Certificates for Wireless Operators
26A3's, 6SJ7. 4 86CA 866's. 5Z3. VRI150 30, . City and Guilds Telecommunications
}\6 foat ‘.\‘v;';lmu:\) le stm‘t,c';‘ Lubel.d In mcﬁal Ctase' ﬁmsl‘h]edpué Write today for our FREE * Radio” book'ct
erial with Base. olive-drab crackle. with output and inpu whi sroFes fha A - [CS C 3
O YDESDALE'S ~  sockets and switches. Dim : 2Mt. 6in. % hich fully describes the above ICS Courses.

PRICE ONLY. 17, Gin.
PRICE ONLY,

x 11t.
CARR % CLYDESDALE'S CARRIAGE
'0!6 PArllr\)(.m ; ® £16 PALD.

Order A v N Y  SUPPLY -~
direct from : ( ‘ "'LS'L‘L'I CO. L’}'D.
2, Bridge St., Glasgow, .5, ‘Phone : SOUTH 2706 9.
Visit our Branches in Scotiand. England and N.Ireland.

- Inlornalivnal
CORRESPONDENCE SCHOOLS

Dept. PWS5, International Bldgs., Kingsway, London, W.C.2,

ANNOUNCING THE £15 T/V FOR THE MIDLANDS

Constructors in the Midland TV Area will be pleased to learn
that the Data for our Mk, II Televisor for operation on the
Sutton Coldfield Frequencies is now available, All construc-
tors of this Televisor who have not vetreceived the information
should write in quoting date of purchase and invoice number,
when the full details will be supplied gratis.

This Televisor. many hundreds of which are in service, is
designed round two Radar Units which cost only £6 the pair.
One unit is an Indicator containing a VCR 97 C.R. Tube, and
the majority of the valves and components. and the other unit
is a ready-made Vision Receiver which only requires modifica-
tion for the TV Frequencies. Use of this latter item. which
was made regardless of cost to a planned layout. eliminates
many of the headaches experienced by those who have attempt-
ed the construction of a Vision Receiver from scratch. The
Constructional Data is most detailed. with photographs, parts
lists, circuit diagrams, etc.. and costs only 7 6, or is supplied
gratis with the two Radar Units. Alternatively, it may be
purchased, and the cost will be credited against ithe subsequent
purchase of the Radar Units within 14 days. A fully detailed
price list shows that the total cost is £15'4 9. Please note
fhat orders for the Radar Units should include an additional
12 6 carriage costs.

Tor Constructors embarking on other circuits we can supply
a wide range of component parts, many of which are listed

below :
RECLEIVERS R 1355.—As specified for ¢ Inexpensive Tele-
vision.” Complete with all valves, and a copy of the booklet
(which can be supplied for 1/9). ONLY 55/-, In new condition
(carriage, etc., 7/6).
RF UNITS TYPE 26 specified for the Birmingham Station
are now all sold, but we can supply one of the other RF UNITS
with full details of modification to cover the TV Freguencies.
ONLY 25/-., new in carton or 17/6 slightly used (postage 1,6),
INDICATOR UNITS TYPE 6. The indicator unit specified
for ** Inexpensive Television,” this being complete with the
VCR97 Tube and valves. BRAND NEW IN MAKERS
C . ONLY 90/~ (carriage 7 6).
TRANSFOR MERS for the above TV have been specially made
as follows : Time Bases and Vision Transformer, 350-0-350 v.
160m a. 5 v, 3a.,6.3v.6a., 6.3v.3a. ONLY 36/-, Sound Receiver
Transformer, 250-0-250 v. 100 m'a. 5 v. 3 a., 6.3 v. 6 a. ONLY
27,6, EHT Transformer for VCR97 Tube, 2-0-2 v. 1.l1a.,2-0-2v.,
HT at 5 m/a. ONLY 30/- (postage 1/6 per transformer).
MAGNIFYING LENS for6in. CR Tube. Brings up the picture
size to approx. that of a 8in. tube. ONLY 25/- (postage 1/6)

C.W.0. please,

C.E.LCORP, The Radio Corner, 138, Grays Inn Road,

London, W.C,1. Cphone TERminus 7937)

Open until 1 p.m. Saturdays. We are two mins. from High
Holborn, 5 mins. from Kings X.

ALLEN & GOULD-

LOW RESISTANCLE HEADPHONES; with Headband
Lead and Pluz. ‘New. 3/3 per nair. '
CELL TESTERS BY MUIRIIEAD AND OTHERS @ 0-3A
D.C. Meter, 5in. scale, and 0-8042 Rheostat. Used Govt, surplus,

12/6,

ROTARY TRANSFORMERS : Input 24 v. D.C.. Outbut
300 v. D.C. 60 mA. and 150 v. .20 mA, New and unused, 12/6,
G.E.C. BLOWER MOFORS @ 24 v. D.C, or 30 v. A.C. New,
10/6. Used, 7/6.

500K () WIREWOUND POTS : 10 watts, new and unused,

4'6.

MATR STORS : 8502, 250 watt. new 2/- each, 21/- per doz.
BHUMDINGER -10, new 6d. each. 5 - per doz., 32/6 per 160,
.1 MFD, 4KV Wi small block condensers, new, 3i- each.
DIMMER SWIY 38, for lamps, ctc., new. €d. cach, 7,6

per doz.
IGRANIC PLUG ANDJACK, new, 2 9 each,
Please include postage. Trade enquiries invited.

e 5 OBELISK PARADE, LEWISHAM, S.E.I13.
Phone : LEE Green 4038.

TELEVISION

TELEVISION RECEIVERS
SCANNING AND FOCUS.COILS
P.M. FOCUS UNITS
58kv. R.F., E.H.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS

Technical Publications post free.

“TELEVISION CIRCUITS"” a booklet
compiled for the Constructor, post free 1/6

RAYNES RADID DI, st
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Medium-wave

Converter for

Communications Receivers

An Unusual Unit for Use
By E. N

‘A THILST nany ex-Service communications
W receivers are now used by amatenrs with
excellent results over the short-wave
bands the majority of these sets suffer from the
defect that their range is relatively small—a common
reception range is from 1.5 Me's to 18 Me s, or so.
Lt is common practice to extend this range into the
higher frequencies by the addition of a converter or
converters to cover the 30 Mce's amateur band and
higher bands, but it would appear to be a good
deal less conuneon to add a converter which will
cnable the receiver to be employed for the reception
of stations in the medium-wave band.

The vireuit tu be described was designed and built
as an addition to a BC-342-L receiver. and as
an alternative to the construction of a new broad-
casi receiver. The economy thus effected is obvious ;
the main recciver acts as the LI, amplitier, detector,
audio output stage and power pack, and the con-
verter consists of two simple stages only, the mixer
and the locat oscillator.

The exoct arrangement of these (wo stages, and
the manner in which they are combined. must
depend to sonie extent on the type of communi-
cations receiver with which the converter is to be
used,  Thoe, BC-342-1L, for example, wodified for
amateur uso in accordance with the snggestions

with ex-Service Equipment
BRADLEY

given in the September, 1946, issue of *“ QNT," has
a convenient power outlet on the front panel,
supplying about 250 volts H.1. and 12 volts A.C.
heater power. As no 12 volt frequency-changer was
to hand it was decided to employ two six-volt
midget valves with their heaters wired in series,
aud the circuit built round these valves. the V003
pentode and 9002 triode, is shown in Fig. I

Vi, the pentode, acts as an anode-bend detector,
the signal being coupled in a conventional mapnee
through L1, the acrial tuning coil. Also injected into
the grid civcuit of this valve is the local oscillation,
drawn from V2, the triode oscillator, via (4, and the
stage produces an LF, by vectifying the two super-
imposed carriers in the well-known manner. If the
medinm-wave converter is required for use with a
communications receiver having a six-volt heater
power outlet, the same two valves could be em-
ployed. their heaters then being connected in purallcl,
but —alternatively a normal frequency changer
such as the ECH35 coukl be emploved. The cir-
cuit of Fig. 1 would then be built round the single
valve, C4 being omitted since then the two signals
would be eombined within the valve itself,

The choice and production of the intermediate
frecuency is the main point requiring consideration
in the designing of such a converter, 1t is impossible

R2 ¢ -L é
o pF o
@
27K0

Red 4 200~
/ 3 l 250v.
Ly L
3,

—O KT+

Key To Corls

CJ/

10—100pF

1F Output
70 Mawn
Recerver

bocooobo oo oo r. _____ R D B .' . = .
‘ L Garged--: [ [ T i - Fig. 2.—An alternative
7 J2v. +BA, mixer circuit.
& -0

Fig. 1.—The medium-wave converter.
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to employ a normal LEF. of about 450 ke,s since the
1.F. given by the converter as an output must fall
within the tuning range of the main receiver;
for the same reason the majority of matched coils
produced commercially are unsuitable for use in the
circuit. The LF. chosen should be a frequency to
which the main receiver can readily be tuned and
at which this recciver is sensitive and quiet in
operation. With the BC-3 2.1, a suitable frequency
is 1.5 or 1.6 Mc /s, Comnmercial aerial and oscillator
coils for an [LF. of 1.6 Me/s can be ohtained, but to
maintain the economy of the circuit it was decided
to use odd coils from the spares box. The coils
employed in the prototype arc: L1, an Atkins
Lahoratories White No. 2, L2, a Wearite PAG, and
L3, an un-named medium-wave coil; a Wearite
PA2 would serve excellently.

Ifit is desired to employ a different oscillator coil
the component can be chosen with reference to the
necessary oscillator tuning range. Presuming an
1.F. of 1.6 Mc/s (1,600 kefs), with the oscillator
operating on the high side of the signal, and a
main tuning range of from 1,500 ke's (200 nmetres)
to 500 kejs (800 metres), the oscillator range will be
from 3,100 ke/s to 2,100 ke/s.  The specified coi,
suitably trinmed and padded, covers this rango
very satisfactorily, but so will several other short-
wave coils with an original tuning range of from
about 93 to 200 metres or so.

An LF. of 1.6 Me/s is to bo preferred as the
converter tuning range can then conmence at
200 metres. 1f an LE. of 1.5 Me/s is employed the
oscillator will be tuned to 3 Me/s at the 200 metre
point on the main range, and will cause sub-
harmonic interference.

Improved Sensitivity

1t should be noted that the circuit of Fig. 1
will serve well under all normal conditions, but that
ihe converter will have rather more sensitivity if the
¢ireuit changes shown in Fig. 2 are incorporated—
i.c., if V1 is made a grid detector rather than an
anode bend deteetor.

Construction

No chassis size or layout is shown since the unit
may be made up in practically any fornw. Theo
original unit is closely grouped around a tiny strip
chassis, a midget two-gang tuncr being employed,
but results would not suffer if the parts were widely
spaced and built into a small case or cabinct, Soine
form of sercening round the unit is advisable, not to
prevent interference with the main recciver, of
which there should be no likelihood, but to keep the
oscillator signal *“ at home ™ and prevent its inter-
fering with any other short-wave receiver in the
neighbourhood. In Fig, 1, the dottecl line between
the H.'F.—(i.c., the chassis) and 1T, points, mdicates
1hat it is desirable to earth one side of the heater line.
This may already be accomplished in the main
receiver, howover, so that care must be taken to
avoid short-cireuiting the heater supply if this
commection is made in the converter.

Aligning the Converter

Some doubts were felt, during the design and
construction stages, as to whether the converter
wounld track satisfactorily over the whole mediun-
wave-band with the chosen coils, which wero picked

at random, but the first trial showed immediately
that tracking and reception generally were all
that could be desired. The author employs the
alternative grid detector type of frecuency-changer
as the cireuit is used in a very poor reception area,
and it can be said that under normal evening
conditions it is difticult,without slow-motion tuning,
to pick out the 13.13.C. stations from the many
foreign stations which come in at full strength.
1f a signal generator is available the converter
can be aligned with the main receiver in the usual
way. Plug the converter into the powei-supply
cocket on the main receiver and connect the coro
of the co-axial lead to the main receiver acrial
terminal.  Switch on the main receiver and tho
signal generator and allow thewn to warm up.

LIST OF COMPONENT

C1, C11, 500 pF two gang tuner.

C2, 60 pF trimmer.

C3, C12, 10-100 pF trimmer.

C4, 3-30 pF trimmer.

C5, C6, C7, 0.1 pF 350 v.w. Tubular,
C8, 500 pF Mica.

C9, 100 pF Mica.

C10, 450 pF padder,

R1, 10,000 ohms, & watt.

R2, 100,000 ohms, 3 watt.

R3, R4, R5, 47,060 ohms, } watt.
For the alternative frequency changer, Fig. 2.
C13, 100 pF Mica.

R6, 2.2 megohms, & watt.

1.1, Atkins Laboratories, White No. 2.
L2, Wearite PA6.

L3, Wearite PA2.

Vi, 9003.

V2, 9002.

2 B7G valveholders.

Tuning dial, with drive.

Small chassis.

Co-axial output lcad,

Acrial socket.

Power plug to suit main receiver.
Wire, sleeving, etc.

et o meeass e RS Bees B0 BH BB e B0 B0 B4 BUEL S 0L T L B8 B E 8L B0 OEL

B R ST RT TR 3

Inject into the control grid eircuit of VI in the
converter a weak 1.6 Mc/s signal from the generator,
and tune the main receiver to 1.6 Mc/s when tho
signal should be heard. Trim C3 to bring up the
signal to the best possible volume; the 1.¥. system
of the converter is then set. This tuning will
be found quite broad.

Now sct the converter tuning capacitor, Cl,
C11, to about one-third mesh and inject into the
corverter aerial socket a 1,200 ke's symal. With
the trimmer (12 at minimum capacitance, increase
the capacitance of this triminer until the signal is
Leard in the main recciver. Mark the tuning point
to which the main tuning capacitor is set, so that
it ean be repcated, and then set the vanecs of C1,
Cl1 to about fourdifths of full mesh. Tnject a
600 kefs signal into the converter acrial socket,
and with the padder Cl0 at about its midway
position, increase its -capacitance until the signal
is heard in the main receiver. Again mark the
tuning peint of the two-gang capacitor, then
rotune this component to its previous setting.
Again inject the 1,200 ke/s signal and correct
the trinuning of €12, then trim C2 for maximum
volume.
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leturn to the padding’ point and correct the
padder C10 aud continue to trim and pad in this
way until correcting one capacitor fails to have
any cffoct on the setting of the other.

1t should bo noted that these directions refer to
a plain or blanlk tuning scale. 1f the main tuner
is fitted with a wavclength or frequency scale,
the trimming should be carried out with the pointer
on the 1,200 kefs (250 metres) mark, and the
padding at 600 ke/s (500 metres).

Now connect in an aerial to the converter, and
tune in the Light programme at 261 metres. Correct
C2 it this i found necessary and if an increase
in volume can be oblained, then tune to the Third
programmme at .514.6 metres, and vary the setting
of tho core in the aerial coil to obtain the best
possible volume, Return to the Light programnie
and correct the trimmer €2, then tune once more
to the Third programme for a further correction
of the Ll cove setting.

Without Signal Generator

If no sigual generator is available, the main
receiver can be cuployed as an indicator against
whicl the converter oscillator can be set quite
conveniently ; for the -best results the converter
tuner should be fitted with a marked tuning scale.
Connect up the converter and main recciver as
already described, and allow them to warm up
to operating temperature. Without conneeting
the aerial, set the converter to the Light programame
h(-(]ucncv 1,149 /s, taking the po~xt10n marked
on the scale, and set C12 an(l C'10 to their midway
positions. Now tune the main reecciver to the
correct oscitlator frequency, 1,149 plus 1,600 ke/s
=2740 kefs, and trim C12 untit the oscillator
carvier wave i3 heard in the main receiver; the
cifect will he a cessation of background noise with
microphonic noises as the trimmer is adjusted.
Note that the main receiver and the converter
main tuning controls are not touelied during the
eetting of Ciz.

Now set the converter tuninz to the Third

programme, 583 ke's, and tune the main receiver
to the correet oscitlator frequency, 583 plus 1,600
ke's=2,183 ke/s, and pad Clo till the oscillator
carrier is again heard.

Now return to the trimming setting of the main
controls (Light programme point on the converter,
and 2,740 ke/s on the maiu receiver) and correct
Cl2 tilt the oscillator carrier is again heard, and
repeat the padding process, Continue to correct
the settings of C12 and Cl0 until variation of one
has no effect on the other; the oscillator carrier
will then be heard when the converter is tuned
to the Light progranune setting and the main
receiver to 2,749 ke/s, and also when the converter
is set to the Third programme point and the mnain
receiver to 2,183 ke/s.

The oscillator of the converter is now trimmed
up correctly. Tune the main receiver to the
correct LI, setting, 1.6 Me/s, and connect the
acrial to the converter input socket. Tune the
converter to the Light programune, which should
be heard, though possibly poorly, and trim up €3
for maximum volume. Then trim €2 for best
reception. Tune the converter to the Third
programme and correct the core setting of L1 for
best volume, returning to the Light progranumne
for a corvection to €2,

Whether the converter has been aligned by a
signal generator or by the method Ju~t deseribed
one countrol still remains to be set, the oscillator
injection control 4, This capacitor is set by trial
for the bost all-round results; a value of lupt
is found satisfactory in the prototype.

After a major correction of C4 the trimmmer C2 may
need a slight resetting. C4 should be kept at as low
a (apacnt,m(c as posslble to avoid any chance of
‘pulling ” between the two converter stages.

Tlhe leads between the converter and the main
receiver, and especially the co-axial T.F. lead,
should be kept as short as possible. Some com-
munications receivers have an ¢ aerial trimming
control, and this, where fitted, must be set to the
best point for reception by trial.

Sub-miniature Valves

ULLARD  ELECTRONIC  PRODUCTS,
|\/I LTD., have rccently aunnounced that
their range of sub-miniature valves is to

be extended to include a wide variety of valves
arid tubes for use in compact, lightweight com-
numications awld industrial electronic apparatus.
Like tho first valves in this range, which were
produced specifically for use in hearing aids, the
new types, with the exception of the diode EAT7I,
ali have 10 run. diameter bulbs. The principal
types are built up on flat glass bases in which the

leads are disposed on a cirele of 6 mm. pitch
* diameter. In the diode IKA76, which huas a

maximwumn bulb diameter of 5.2 mm., the leads
are disposed on a circle of piteh diameter of
2.3 nun.

Type Numbers

The valves which Lave so far reached an advanced
stage of development include both battery and
4.3 \olb mains types. A voltage stabiliser 70B1

is also projected, having a burning voltage of 70 v,
and a current range of 5-15 mA,

The battery ¢ ub miniatures cover a wide range
of apph(atxona and include the following t\p€>2
DAF79 voltage anplifying peutode with single
diode DF72 RLI. pentode with sharp cut- ol‘f'
DF73 \auable wu R pentode ; and DL75 A, l'.
output pentode.

The following are included in the range of mains
types about to be released :—

EAT76 single diode, having a maximum anodo
voltage of 150 v. and a maximmum anode current
of 9 mA.; EC70 1K, triode, pritnarily intended for
use as oscillator at frequencies up: to 500 M/es ;
K70 ligh-slope R.F. pentode with short sup-
pressor-g -grid Lase and giving a mutual conductance
of 2.3 m:\./\'.'; LEF72 high slope R.F. pentode, with
a sharp cut-off characteristic and a mutual con-
ductance of 5 WA /v.: EF73 high slope pentode
with suppressor-grid control characteristic for use
in non IL.F. applications.
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WE are now ncaring completion of the mech-

“anical part. We must, however, finish the

chassis on which the asscmbly is mounted
before we may proceed. Two further parts are
required and are shownin Iig. I3. Fig. I3(a) gives
us an underside view of part J.  The strip §in. by
21in. in the bottom right-hand corner should be bent
towards the reader.  The large hole is intended to
take the bush of the D.P.S.T. wafer switch which
has the job of switching on the bandspread con-
denser.  This should be a small wafer switch. and
should be so mounted that its contacts fall below
those of the bandset tuning condenser when moun-
ted. In addition, its locating mechanism should be
g0 re-adjusted that the switch turns frecly. This
usually involves only the removal of a hall-hearing
or the bending of a springy strip. This switch may
now be mounted on part J.

Part K is shown in Fig. 13(b). The part bearing
the two holes (in. by 13in.) should be bent through
90 degrees towards the reader.

13. The chassis may now bé assembled, where-
upon it should give the appearance shown in Fig. 14.
Parts A, J and K are bolted together with 4 B\
nuts and bolts, using the ““ 4 BA clear ” holes avail-

|

5

i 2
o L] I
t,. 6 BA. é/T NN
Clear R ‘7*,,9—
s T
25 v | 4 BAClear
-— 0 PRS- .
8
T ’1 i B
b, 284 Fa
Clear * s
P s
AR .
Hole to ‘(jf; - -¥-
_ Accommodate i i ‘ z
DRPST iteh a2 L, poo A B
Switch & /& ’ —~ 7%
ﬂen(as’ /-/97_re ~ 2%‘7 T
t
ee Text) (5)
| f>:_’_~‘<77107>|_/_~!<7- =4 B.A
< g 3 ol
ey ~ i /C/ear
Yoo kv
I - ———<z] —
o
<« 2" [TB8end Here
—/F—>= 2" (SeeText)
Lo 27,
s 243 1, (b)
¥z
76
I
| P

Fig. 13.—~(a) Part J, and (b} Part K,

able. If carc has heen taken, these should coincide
exactly. A small bracket may be fixed hetween the
rear plate of the bandset tuning condenser and one
of the 4+ BA screws holding the parts K and J
together. This will give strength to the chassis.
1ts dimensions depend upon the tuning condenser
used by the constructor.

The lin. holes in the frontéplate (a) and part K
should now accommodate a length of }in. shafting

) 1 N} S () g o ( () () { ) I -} 4 ()

-

The Ban
- Tuning

Further Consiructional Delails of This Inten
By J.

(brass or stecl) which should be able to turn freely
in these holes.

14. It is now necessary to cut the in. shafting to
length and also to drill a few holes in it.  Iig. 1o(a)
shows how this is done. All the holes are drilled
in the samne planc. It may be found easicr to file a
small “flat " at cach point where a hole is needed
before drilling is commenced.

15. Another part, part M, has now to be maxe.
This iz mounted on the 4in. spindle at the right-hand
hole shown in Fiz. 15(a) and its dimensions are
given in Fig. 15(b)." ]

16. Fig. 15(c) shows how part M is fitted to the
spindle and also how part H is fitted to part 2.
1t will be remarked that part H is alrcady fitted to
part G; for simplicity, however, part G is not
shown in Fig. 15 {¢). Fig. 16 shows the relationship
between the parts now coupled.

17. We can now start assembly. A spacing
washer, thickness 7/32in.. must be placed over the
lin. spindle next to part M and on the same side of
AL as are the other two holes in the spindle. (A
large nut will provide a good spacing washer, if
necessary.) This end of the spindle must now be
slid into the }in. hole in the front of plate A. As
it is moved in. it will be found that the inside arm
of the lever G comes into contact with the 2 BA
steel screw projecting from plate A, A thin washer

I- - — L =
s — in
Disc & Landset
= Gang
= Condenser
o ]/
h

Small

Bracket

(See Text)
o

o

— A%

DRST
Switch

Fig. I4.—Slzazvz'.ng how parts A, F and K

are bolted
together. .
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-searcher
Unit-3

2g Accessery for the Short-wave Enthusiast
DAVIES

must be put over this serew, then the inside arm of
G may be pushed over the end of the screw.  This
inside arm must be followed by another washer,
then tho locating lever I may be titted. Another
washer is nceded between the outside armn of If
and that of G. Yect another washer is needed and
then the lock nuts may be fitted on the end of the
screw. DBefore the jin. spindle is finally pushed
home into part I a thin }in, washer is slipped over
it.

Fig. 17 shows in detail the assembly of com-
ponents at the 2 BA serew. The photographs
(F'eb. issuc) show tho appearance from the front.

18. Two *“ stops ™ are now necessary. 1t will be
found on examination that thero are two * 6 BA
clear ” holes still vacant on the face of pancl A.
These are shown at Y and Z in Fig. 3(a). A iin.
6 BA screw is mounted at Z and a 1}in, 6 BA screw
at Y. The long screw is necded for holding a return
spring as well as acting as a stop. Reference to
Fig. 12 will show that the 6 BA screw on lever G
projects some distance from the front surface.
A spring is fitted between the exposed portion of
this screw and the top of serew Y. Two lock nuts
on either side of the spring hold it securely on the

6"
3" =+ Sharting
2 ; )
/] 83.A.C/ea<' L] (a)
| o I 4
6 B.A.Clear a” 6 B.A.Clear
76 ag
! — 7 =~ 68a.
SIDE. - —3—""C/
view | . S ear
=S 1 5.
= .l FRONT
7 £ Y ? o VIEW
v EAN - D
J - LN, .
i R h L'pia
oy sz Hore
H & 6 B.4.Clear

-
>
N

T
BOTTOM VIEW.

Pgrt H

6 B.A.Screw [=""0
— .
\% N No Nut Required

+'D:0.Sharr P tere

-

R Part M & B.A.Screwp
: Fastening Part M
0 '3_-‘_{ {C) 7o Shafr

L () D (- () D D { ) | € () S A D) - - |- ) () OO () S () - R} ) () S - [} > {

Fig. 15. (o) and (b).—Details of shafting, and its
mount. (¢) How part M is fixed to the lin. spindle.

.

() ) TR | ) |} - - - )| -} -

serew mounted at Y. Two lock nuts also hold it
on the screw on lever G, The =pring when mounted
should clear parts 1T and M adequately. The
photographs show the position of the spring quite
clearly.

19. Another spring is now nccessary between
levers I° and G.  Reference to Fig. %¢) will show
that one end of this spring is hooked around the
bottom 4 BA screw of part I, The other end is
fastened to the two unoccupied 6 BA clear”
Loles of part G. A small piecoe of wire is bent into
the shape shown in Fig. 18 to hold the spring.
Iig. 18 shows the appearance looking from the end
of part (. This piece of wire can quite conveniently
be tinned copper wire.

20. Al that now remains is to prevent any
lateral movement of the jin. spindle in its hole.

This Space
. left Blank

Washers

Washers Plare a
| <"

2 B.A.Bolt

34

Prate J

] £nd
Fig. 17 (above).—How nds of Lever G

levers F and G are
mounted on the 2 BA
screw fixed to plate A.

Fig. 18 (right).—Detail
of method of mounting
spring to lever G.

Screw Heads
Underneath

+" Spindle

Fig. 16.—Showing how parts G, H and M are
all fitted together.

This is done by passing a picce ot wire through the
8 BA hole previously drilled. See ig. 19. The
wire is then twisted on itself and prevents the
forward .movement of the spindle.

The Switch Mechanism

21. The action of the switch mechani=m is
extremely simplo and it takes only a few minutes
to put together. Th paragraph 13 we mounted the
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switch to tho chassis plate, part J. We now fix
a 1iin. bolt to the remaining “ 6 BA clear > hole
-in the jin. shafting (i.e., the left-hand hole in Fig.
15(a)), so that the threaded part points towards
the tuning condenser when the mechanisnmy is in
the “locked " position. The spindle of the switch
(projocting below the chassis) is fitted with a bush
which is locked with a }in. bolt. (See paragraph
regarding the obtaining or manufacture of these
bushoz)  When the spindle is turned to the
* condenser locked ™ position the bush is ~0 adjusted
on tho switch spindle that the 1lin. 6 3A holt
pushes tho fin. bolt round sufliciently to put the

d—” Spindle

Wire Pyises
Through & 34

Hole gny
Twiitod on
ltseir

£ 5.4 Hole

= >
= N
/ ‘l‘ N
Swaciny i Piate A
Wyiher

e

,

S e M

Fig. 19.~Detail of method used to fix lin.
spindle to plare A.

switch in the “on” position. When the spindle
I is turned to the * condenser released ” postion,
a spring.pulls the switch back to its original position,
thus disconnecting the bandspread condenser.,
The return spring s hooked on to the bolt lholding
the switel bush and is held by means of a nut on
that bolt. The other end of the spring is anchored
by a 6 BA nat and bolt tixed to the “ ¢ BA clear ”
hole remaining in the chassis plate J. See Fig.
13(a). - The photograph of the underside of the
chassis shows how the switch parts fit together.

The Warning Light Mechanism

Thix is also very simple to make up. As may be
seen fronr the pliotographs a semi-circular picce of
insulatod rod has a scries of contacts arranged
along its lengthi.  These are touched by a pointed
contact fixed to the dise B, and so give visual
warning as a band is approached.

22, Tho fiest part to make is the semi-circular
mounting. This consists of brass rod (or any other
suitablo material) of approximately 3/16in. diameter.
This is bont to a semi-circle of 4in. diamecter
(Fig. 20 (a)), aud is then fixed to a picce of mild
steel sheet cub to the diménsions shown in Fig. 20 (b)
by means of the two brass saddles of Fig. 20 (c).
1t will ho seen that the two 6 B.A. clear ” holes
on either side of the large hole of part O coincide
with similar holes on either side of the hole for the
tuning condeuser spindle on the front plate in
Fig. 3 (a). The centre hole for part (O should
now ho mado equal in diameter to that used by the
constructor for the condenser spindle on the front
plate.  When assembled, the semi-circular contact
mount, ete., should present the appearance sketched
in Fig. 20 (d). 1t will be noticed that the brass
saddles are situated behind part O.

CInsulating the semi-circular rod O is carried out
by the siinplo process of carefully wrapping medical
adhesive tape around it ! Half-inch tape should

be used, as wider tape is liable to “ bunch.”  Tape of
the elastic varicty should not be used. Adhesive
tape, or “sticking plaster,” s ideal for the purpose
required here, owing to its extreme stickiness and
the fact that it is sticky only on one side. If
ordinary insulating tape were used its stickiness
would make the adjustment of the contactsextromely
difficult.  Actually the most professional touch
would be obtained if the semi-circular rod were
covered with electrician’s pure rubber tape. being
subsequently given two generous coats of shellac
varnish.
(To be continued)

I
! See Text For Diameter
o< Thrs Hole

6 BA.
Clear,

\ ) .
{_<_\ ,257' e Clear
6 84 C/ear\ l_:jz’/\
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|72 | \ Spindle
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L /_’ P
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Fig. 20 (a), (&) and (c).—Warning light mechanisin,

and parts N and O, (d) Appearance of semi-

circular contact wiounting when assembled. The

brass saddles holding parts N and O together are
mounted behind part O.
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Recording Sound Effects

The Principles and Practice of Recording Sound Effects for Dramatic Performances

and for Synchronised Cine Sound-tracks on Tape
By K. KEMSEY-BOURNE

NY competent amatenr with a sound recording
outlit, disc or tape, can scrve a useful
function—and make a littlo pocket money—

by providing sound cffects for the loeal dramatic
society, or by recording sound tracks for the cine
socicty in his district.

Effects in General

Good effoets in a radio, film, or stags production
ean make the show really effective, and just as
surcly a series of unconvincing effects can ruin the
best performance. Tho key to the problem is this:
The microphone is monaural, and the correct sound
perspective can only be obtained by patient and
careful technicue.

There are conunercial dise recordings of sound
effects in the ALV, and Columbia catalogues, but
using theso may not be satisfuctory for several
reasons. They are copyright and ean only be used
for pulblic performance on payment of royalties ;
they cannot legally be re-recorded. The effects are
often not quite what is wanted, or they may be just
too short in playing time. Some are marred by a
high surface noise, and some are very obvious fakes,
lacking in atmosphere. The commercial crowd
effects are quite good, but sound better if they are
mixed with the sound, either live or separately
recorded, of anothier sinall erowd. This is worth
trying, especially by small dramatie societics, whoso
crowd effects are usually provided by half a dozen
stage hands.

Radio Receiver Recording Amplifier

_— — e ——— -

Detector or High -Impedance
Audio Stage of Y Input of
. i}?adio Receiver Recording
l I Amplifier

o e e e 4 e 5 e = A B 2 Pt @ P &

Screened Cable

Fig. 1.—Method of connecting radio receiver (o

vecording amplifier to record radio material. Note :

The output stage of the radio receiver may be used

to monitor the programme material. Variation

of the radio volume control will not affect the
recording circuit.

*

Radio Effects

A number of plays call for the use of a radio set
on the stage, and here is a chance for our bright
recordists and audio men to shine. Obviously tho
radio set on the stage is & dummy, except that it
contains a loudspeaker wired to play-back equip-
ment off-stage.  Bven if the effect needed is only
a simple announcement this is best recorded, sinee
this ensures standard timing and removes the
possibility of the pick-up of unwanted noise from
a microphone in the wings.

Radio effeets such as Big Ben, timo signals or
other standard items can be made direct by feeding
signals from the detector stage of a radio recciver
into the high impedance input of tho recording
awplifier.  This gives better quality than using a
microphone placed in front of the speaker of the
radio set.

In all cases duplicate recording cuts should be
mado if at all possible, either together or on
opposite sides of the samo disc. One is kept fov
rehearsals only, and the other is used for the shows.
These duplicates must have exactly the sane
run-in grooves, for cucing purposes.

Disc or Tape?

Dise recording is useful for effects that are short
and easily recorded on cue, such as clocks striking,
cars starting, firoworks going off, or horses galloping
past. Sinco a pick-up armn can be calibrated
accurately, disc recording is best when a given
effect, such as an air-raid siren or the sound of
breaking glass, must come exactly at a speeitied
place, perhaps so many scconds after a picee of
dialogue. In goes the stylus at exactly the right
time and place, and out comes the sound.

Tapo recording is ideal for providing an effect
that must continue over a period. such as the sounds
of wind, rain, waves, railway trains, or aireraft.
Ruch effects on tapo can bo mado into an endless
band that can be run for continuous playback as
long as required. ’

Monitor Yo
Metier

|
Microphone

- . Recording Tape or Disc
P\ ———Mixer — Amphfier Recorder
Pick-ups
T

Fig. 2.—Block diagram representing equipment for
recording either (on disc) composite effects, such
as woices plus crowd noise plus band playing, or
(on tape) sound track to be synchronised with ciie

Sfilm.
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Tapo and dise together make ideal partners.
Remember that tape is capable of being ** wiped ™
and re-recorded, but a disc once cut cannot he
re-used.  Suppose we want a recording of a genuine
thunder-clap.  Iven at the height of a thunder-
storm one never knows when the next crash is
coming.  We might ent one or more diges without
getting tho sounds we want, a very wasteful and
-exponsivo business.  On tape we can afford to go
on recording as long as the storm (or the tape) lasts.
Then wo play-back with a stop-watch. note any
likely thunder-claps, and dub on to dise the required
cffect.  The tape will be erased and re-used whether
we succeed or tail.

Tape alone ds an ideal medium for synchronised
cine sound tracks. Dialogue and cffects arc
separately recovded on tape until satisfactory, and
then thoe required sounds are dubbed on short dise
tracks. As the film is run through a projector the
dialoguo is recorded on a tape synchronised with
the film, and effects are mixed-in, on cue, from the
dises.

In & certain play production the script called for

Front-of ]
-House
Speakers

Back - Stage
Effects Speaker

a—

Effects Speaker
Built Into
Stage Radio

Set

giﬁ-ﬁ AMixer Amplifier

Prck -ups

.

.

Fig. 3.—=Typical theatre set-up, capable of pro-

'udmg effects from tape, disc, or both, and interval

wmusic from a'rsv All speakers must be generously
ated to avoid overloading.

a general crowd moise off-stage, with Big Ben
striking just after a partxculal speech on-stage.
Tape provided the crowd noise (with somo live
crowd also), and Big Ben was added on cue from a
dise recording, made from a radio transmission.

Sound Perspective
Any recordist should know the effects of varying
his microphone position, as well as the character-
~isties of tho different types of microphone available,
Trial and error still has the last word, and tho
nwonitor speaker knows best.  DBloving the micro-
phono 3in. for a close-up effeet makes all the
difference between inaudibility and realisin.
to know your equipment, and’ keep experimenting.

Putting Effects Over

Like good tilm musie, offects should be balanced
and not obtrusive. In the theatre, cffects speakers
must produco the sound from the correct direction,
and at tho correct sound level. Weve all heard
car effects that sounded more like the Brahazon.
The play-back amplifier may be the samc one as
used for recording, but be sure that the response
has been adjusted to correct for recording losses.
A minimum of 10 watts available power is recom-
mended, for both recording (on dise) and theatre

Get.

play-back. KExcessive bass-response is the most
frequent fault of cound systems in amatcur theatres.

Some Suggested Effects
When recording close-up effects use a moving-
coil microphone rather than a ribbon, which would
appear to increase the bass component of the sound.
Crowd moises { Mix a recording of a genuine
crowd with sound from a few *‘live” people.
Record, and re-record, if possible.

HT+

Fig. 4.—Ciraut of three-channel input mixer.
Channels arc completely independent, and nore
may be added, in parallel, if required. Valves
used are general purpose triodes, sucl as 6Cs, 6s.
Types containing two triodes in one envelope, sucl
as 6N'7, 6SN7, 65C7, can be used more economically.

I'ire : Twisting ccllophane close to tlhic micro-
plione.  This needs two operators, and should be
mixed with other sounds, such as voices, fire-bells,
crowds, ete., to be convineing.’

Horses : On a hard road, use the classical method
of two half-cocoanut shells. On turf or grass, use
suction cups on trays of earth or on one's own
chest.

Thunder :
roll a football bladder contdmmg a_few
ball-bearings near the microphone. 3

szloozons Use fireworks, and add lcvorbem-
tion by re-recording.

Steam : Compro\sod air.

Water : To get boat effects you must have a heavy
square tank witlh a loose canvas lining inside it.
Water splashing against metal always sounds like
water splashing against metal. A paddle is effective
for imitating oars in water.

Cars @ 'Lhe only satisfactory way is to record the
real thing. This also applies to trains, bird songs,
ete.” Out of doors a windshicld may be neede(l to
minimise unwanted background noise.

Record the real thing, or, sccond best,
large
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Meter for Low Resistances

A Simple Exercise in Theoretical and Practical Design, Providing
a Ussful Tool fer the Experimenter

By R. D. PATERSON

HIE resistance scale incorporated in most

i multi-range meters provides a quick and
satisfactory means of measuring resistances

of moderate value, but, in general, the scale is rather
cramped towards the low-resistance end, and it is
rarely possible to measure accurately below 20 ohms.
The instrument to be deseribed was built primarily
to deal with resistances below 50 ohms, but in order
to make it of still wider application, it has been

modifiell to cover 8,000 ohms to less than 1 ohm in

two ranges. The upper range, 8,000-300 oluns, is
measured by the orthodox series arrangement of
battery, limiting resistance, unknown and milliam-
meter ; the lower, 300 ohms downwards, by shunt-
ing the unknown across the milliainmeter.

Theoretical Circuit

The theoretical circuit (Fig. 1) shows that the
meter is simple and the components few in number.
The ganged switch, S152, is shown in position I,
in which the battery is disconnected and the
instrument out of action. The milliammeter can
still be used as such for other purposes, as it is
directly connccted across terminals 1 and 2.

The Milliammeter

The milliammmeter has a full-scale deflection of
10 mA and an internal resistance of 12.5 ohms, [t
is scaled in milliamperes and can be rcad to the

o~

10Om A Meter

02 N /

Tl

O by
]

! b.

/3.
Fig, 1 —Theoretical circuit of the test meter.
nearest 0.2 mA. A milliammeter of different

characteristics can be used, but it must have a low
internal resistance. The lower the internal resis-

tance, the more open the low reading end of the
resistance scale will be, and to provide that is the
main object of this instrument. The upper limit
of the lower resistance range is approximately 40
times the internal resistance of the wncter, depending
on how closely the scale can be read.

The values of R1 and R2 will have to be re-
calculated to suit the substituted meter and the
voltage from which it is energised. This should not
prove difticult if the example below is followed.

Other Components

The battery is of the cycle-lamp type which
maintains its voltage well over a fairly long life.
It should be replaced when thoe voltage falls below
2.4; below that figure the voltage is uulikely to
remain steady, even during the taking of a reading,
with dire results upon the accuracy of the
measurement.

The resistors, R1 and R2, are calculated to allow
the meter to be set to full-scale deflection as long as
the voltage lics between 3.2 volts (a very fresh
battery) and 2.4 volts. The maximum combined
value of R1--R2 must be such that the meter ean
be adjusted to full-scale deflection, 10 mA, cven
when the battery is at full strength.

By Ohm’s Law :

Total resistance in eireuit
E & 1000 390 ol
=-p = 3.2 X ~,7 = 320 ohms.

This includes the resistance of the meter, so the
correct maximum value of R1--132,
(RIFR2)Max. =320—12.5=307.5 ohms.

e

Battery

Fig. 2—Rear of panel wiring diagram.

Similarly, the minimum value of the resistors,

1000

(R1 + R2)MiN. = 2.4 X - w0 ohms —12. 5ohms =
227.5 ohms.

These recuirements can be met by using a,.vaFriab]e

resistor of maximum value greater thah '320-'cliniis,
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but it is botter to use two resistors and make R1 a
fixed resistor of 200 ohms and IR2 variable between
vzero and 150 ohms,  Tho advantages are that the
reduced value of the variable portion of the resistor
makes it casicr to set the meter aceurately to full-
seale deflection, and if the minimum setting of the
variable resistance  fails to  produce full-seale
deflection, it is a definite sign that the battery needs
renewing.

Constructional Notes

Since the instrument is designed to measure low
values of resistance, the internat connections should
be mado as short as poszible and of heavy gaugo
wire, particularly those shown in heavy line in tho
theoretical diagram and the wiring diagram, Fig. 2
The switeh, whether Yaxley type or not, should bo
substantial and self-cleaning. Tho panel should be
of wood or metal if insulated terminals are used,
otherwise an inswlating material should be used.
The upper surface of the panel should be covered

“with white card appropriately drilled and marked,

as suggested by Iig. 3. The container in which the
instrumeont is housed is left to the discretion of the
consteuctor, as are the details of how the battery is
clamped.  The leads to the battery should be
soldered to the brass contact strips. When inserting
the first battery or a renewal, make sure that the
leads aro connected so that the milliamnmeter needle
iz deflected in the proper direction.

How It Works

As stated above, the instrument is out of action
when the switch is in position 1, marked * OFF”
on the panel,  When a resistance is to Le measured,
fix it across terminals 1 and 3, and turn the switch
to * SET.” This completes the fundamental cirenit
shown in Fig. 1(a). Adjust the resistance R2 wintil
the meter registers full-scale doflection.  Turn the
switeht to ¢ LOW.” This places the uuknown across
the milliammeter, as shown in Fig. 1(b), 1f the
unknown ig less than 300 ohms, the pointer will take
up an appropriate position on the scale.  1f the
meter still shows full-scale deflection, or nearly so;
switch to * HIGH.” The nnknown is now in series
with the meter, as in Fig. H{e), and the pointer will
indicate its value it it lies between 8,000 and 300
ohms,  If the pointer still fails tn respond, the
unknown is outside the scope of this instrument.
{esistances in the lower group can also be measured
by switching to © SET,” adjusting to full-scalo
deflection and then. and not before, placing the
nnknown across terminats 1 and 2

Calibration

Means must be provided to translate the eurrent
indicated by the meter into terms of resistance. This
can bo done mathematically, but the calculations are
long and tedious and their accuracy depends largety
on the corrcetness of the initial dctcnmnutu)n of
the resistance of the milliammeter. Yustead, three
practical methods are given, all independent of
that factor,

(A) A minimum of three precision resistors is
required for each range, one near either extreme of
the range and the third about the middle. TFor
instance, three resistors (10 ohms, 100 ohms and
200 ohis) taken separately, make suitable markers
for the lower range, and in various combinations of
sorics and parallel provide a wide variety of inter-

e

o

mediate check-points whose true values can be

calculated by the usual formula :

Series. I=RI-+R2
R1:R2
3,
Parallel. R= R Ei
Fach resistor, whether simple or ecompound, is

“

meastred 7' in the new instrument and note made
of the corresponding currént indicated by the meter.
Two graphs are then made, one for eacl range,
ploetting resistance against indicated currcut. 1hess
eraphs may be pasted inside the lid of the instrument
box and uzed directly to convert indicated current
to ohms, or they may be used to read back sclected
values of resistance, which are then inscribed on the
seale of the milliarnmeter itself or on subsidiary
seales attached to the cover-glass, The latter are not
recommended, since the distance between the
pointer and the scales introduces parallax error
uniess the head is carefully kept inunediately above
the pointer when taking a reading. The two scales
are, in effect, continnous, as the lower one reads
from left to right and the other in the oppousito
direction.-

Is

Fig.3—Front of panel layout and controls.

a '
1O OF

(B) Much closer ealibration is possible by the
second method, which employs a deeade box or the
decade arm of a Tost Office box, if available, In
cither of these, resistances are built up in steps of
1 ohm from an ohm upwards and in turn applied
to the meter. The resulting pointer deflections are
marked directly on the meter scale and appropriately
labelled.

('} Finally, cqnally accurate calibration can be
obtained by the use of one or more variable resistors,
sufficient to cover the required ranges, in conjunction |
witl a Post Office box or a resistance bridge. Théi
Iatter is set to the desired value of resistance and.’
the variable resistor adjusted until balance 1s:
obtained. The resistor is transferred to the instru-
ment under calibration, and the pointer deflection
it causes treated as described above, The resistor is
then set to the next selected value, and so on, until
both scales are sufficiently ealibrated.

Care of the Instrument

Switceh off the meter after making a measurement.
This will prolong the effective life of the battery.
Do not allow an cxhausted battery to remain in the
case : it may corrode the wiring or the milliamineter.
It the case is suitable, the battery should be housed
in a separate cotnpartment.
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WINDSOR AUDIO OSCILLATOR

MODEL 1908&
SPECIFICATION
CIRCUIT

ALL WINDSOR & TAYLOR TEST EQUIPMENT IS AYAILABLE

ON H.P, SEND FOR DETAILS AND CATALOGUES

TAYLOR ELECTRICAL INSTRUMENTS LTD
BUCKS, ENGLAND
Grams & Cables TAYLINS, SLOUGH

419-424 MONTROSE AVENUE,
Telephone SLOUGH 21381 (4 lines) 3

SLOUGH,

A conventional R.C. oscillator
circuit is used employing two
triodes with negative feed-
back.

FREQUENCY RANGES

20-20,000 c.p.s. in 3'ranges.
POWER OUTPUT )
Maximum output is 500 milli-
watts matched to either
600 ohms or 5,000 ohms.
POWER SUPPLY

100-125 and 200-250V.
40/100/c/s.

LIST PRICE £22.10.0
EARLY DELIVERY

other products include:

Multirange A.C. D.C. Test Meters @
Signal Generators @ Valve Testers |

© A.C. Bridges @ Circuit Analysers

® Cathode Ray Oscillographs @
High and Low Range Ohmmeters
e Output Meters @ Insulation
Testers ® Moving Coil Instruments

THE “RD JUNIOR” DE LUXE

By popular demand the improved tone control circult used
in our Willinmson pre-amplifier has now been incorporated
in the ** RD Junior ** amplifier. This, together with increased
N.F.B., low noise audio input stage (Mullard E¥40), and other
refineinents, results in an amplifier which is by far the best
available in its price class.

Performance Figures

Freguency response ,¢ 2 DB 20-20.000 cps.
3 DB at 30,000 cps.
Distortion : for8 v‘atts outpuc not exceeding .5 per cent.
total harmonics at 100 and 1 COO cps.
for 10 watts output, 1 per cent, second and
hird at 100 and 1,000 cps.
Radio input. 2 v. R.M.S.

output. a
P.U. input. 170 m/V. R.M.S. for 10 watts
output (at 1,000 cps.).

IIum and Nolse : With maximum gain, maximum bass
gonst. and open grid circuit. Gram position —65 DB or

etter.

Bass and Trehle controls : These are of the variable slope
type, and give a range of :Hf} DB at 20 and 20,000 cps.
Cross-over frequency 1,000 ¢

Plckz%l) combensation ;@ 6 DB pel octave from 250 cps.
to

Degree ot fecd back : 20 DB,

Due to excebtionally low-phase shift the amplifier 1s
unconditionally stable under all normal condltions.

"PRICE : Completely wired and tested in (hassls form—
£22 10s. 0d.

Sensitivity : for 10 watts

The amplifier may be heard at our Hampstmd premises.

Demunatx(tblon Times : 10.30 a.m.—12.30 1.30 p —
5.30 p.m. DAILY. Thursdays : 10.30 a.m. —12 30

Nearest Underground btation—Hampstead Nmthern Line.

The amplifier may also be heard a
The Gramophone Exchange, Shaftesbury Avenue, W.C.2,
Electro- Power Service Co., 390, High Road, Leytonstone, E.11.

ROGERS DEVELOPMENTS Co.,

106, Heath St., Hampstead, London, N.W.3.
HAMpstead 6901.

TYPE 21, A
superhet {rom 18-31
mc's, and a normal superhet
from 4.2-7.5 mc’s, NINE 2 v,
valves, a.nd a wealth of com-
ponents make thig one of
to-day's hest ““scrap "’
valucs, but as a small coni-
municat:ons receiver it is
sacrificed at 35/- complete
with circuit and connection
data.

TYPE
valve,
superhet, covering 6-9 Inc/s.
Built on a chassis measuring
9} x 54 x 6ins,, with attractive

18. A
hattery

RECEIVER
complete 4

panel. S/M dial, etc., it will
receive dozens of stations
when batteries are connected.
Complete with matched head-
phones. NEW acc. and H.T.
hattery, circuit and connect-
ing dam in new condition.
ONLY 31/6.

TYPE 3584.
NEW unit, in
orlgm’tl wooden crate, con-
taining 15 EF50's, 1 E
1 EF36, 1 EBC33, 2 SPBI's.
and 3 EBC34's. A goldmine
of pots, condensers, resistors,

RECKIVER
A BR

45 me s | VIBRATOR PACK 21, The

i stnn which is ideal for | vibrator pack designed to
OUR PRICE [ supply the above unit and its

£5/12 6. associated transmitter, it
OLTELT TIRANSFOR- | Will fit bencath the receiver

MERS, Heavy duty multi-
ratio output transformers,
with two high imp. windings
(one centre tapped), and four
low imp. taps. ONLY b56.

MC METERS. 0-8 amp.
Lhermocouple 36.; O

m/A. 3/6 ; 0-3 A. thermo-
couple, 3/6 : 0-300 v., 5/~

and form a neat self-contain-
ed set. Output of 150 v. at
40 m'A. which is sufficient
for most small receivers, is
obtained from 6 v, 1npuc.
ONLY 19 8.

All goods s0ld as used unless
otherwise stated.

RADIO EXCHANGE G

9CAULDWELL STREET,
= BEDFORD Phone: 5568
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An Indoor

SW. Aerial

Erecting an Efficient Aerial Indoors for Short-wave Reception

By A. W. MANN

HE subject of short-wave receiving aerials
I is a controversial one. Details of several
types are usually to be found in text books.
There are few, however, who have available
sufficient space to erect them exactly to specification.
The average short-wave listener as a rule erects
an acrial system based on accepted principles, but
modified to suit individual circumstances.
Because of this, many otherwise goor receivers
cannot be nsed to the best advantage. The most
unfortunate among the listening fraternity are in
my opinion those who for various reasons have
to use highly efficient receivers in conjunction with
more or less makeslnft types of indoor aerial.

Damping Effects

An indoor aerial, suspended under the roof, has
much in its favour so far as height and pick-up
are concerned.  Where a long down lead has to
be carried close to the wall of a staircase. however,
the excessive damping cancels out these advantages
with drastic effects on the sensitivity and selec-
tivity of the receiver. It is admitted that modern
receivers perforin well under such "eircumstances,

but a more eflficient aerial will show a marked
improvement so far a3 all-round efliciency is
concerned, -

The facts outlined, however, should not influence
the reader into regarding indoor short-wave aerials

a= ineflicient. simply because they are located
indoors.
3a” Not To Scale

Flying
Lead

V8

Flyin
G Le3

7

Fig. 1.—~Layout and dimensions of the aerial.
An Efficiemt Indoor Aerial

The purpose of this article is to place before
readers who have a separate room in which their
receivers and associated apparatus are located,
details to enable them to crect a very eflicient and
versatile indoor aerial systom with the minimum
of trouble and expense.

The Original Model

The original model has been used with various
types of receiver, inclnding simple regenerators,
T.R.F., the 1155 and 1116\, The results obtained

to date, and under somewhat adverse conditions
have convinced the writer that this form of aeria
has possibilities. These are to be fully explored
and tests carried out over a long period.

During these tests, modifications or additions
may suggest themselves, which will result in still
greoater overall cfliciency. In any case some ux=eful
data should be obtained and used as the founda-
tion on which to base further experiments.

The room in which my aerial.is suspended is,
approximately, 12ft. by 7ft. There are shelves
at each end of the room, one foot below the ceiling.
The aerial is suspended between them.

Aerial Dimensions

The principal dimensions are given in the sketeh
at Fig, 1. There is one point which should be
noted. It is that this acrial consists of one continu-
ous length of insulated aerial wire. The down
lead is a separate length, fitted at one end with
aspring clip.  The other'end. of course, goes to the
acrial input of the receiver.

Suspension

This is carried out by means of small picture-
frame rings, but hooks are recommended as more
convenient,  These were screwed into the front
edges of the shelves.  The same procecdure can be
followed g0 far as walls ave eoncerned, although
plugging might be necessary. -

The starting end of the wire is first looped and
bound with fine gauge wire. leaving what we will

7o

To . L 0 _Aerisl
Aerial *000/ Terminat
Of Sef

,uF/II/L

Fig. 2.—Theoretical circuir of the aerial resonance
tuner.

term a flying lead about 2in. long.

Thoe loop is hooked on to A and the wire passed
through hooks at B and C, up to D and E, then
down to ¥ and G, and up to H, terminating witix
another loop which goes on to hook H. This is
also bound so as to leave a flying lead.

As we are to clip the down lead to the end of the
flyving leads at A and I, also between D and K as
required. suflicient insulation should be removed
from the wire at these points to allow good electrical
and mechanical contact between the aerial and the
spring clip.

We now have an aerial of V formation, with each
leg folded back. There are three different points
to which we can’ couple the down lead, and if the
ends A and H are bridged with a short fength of
wire, an additional point. this" being the centre
of the bridge wire to which the down lead may, be
clipped.
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Directional Properties

Tests have proved that this system possesses
directional properties, which within Lmits may be
varied, according, of course, as to which point
the down lead is connected. 'This aerial can be
used in conjunction with any short-wavo receiver,
including  superheterodynes, T.R.IP, or siraight
regencrators. It i at present being used in con-
junction with the TTI6A,

St should be noted that if a change of down lead

connection is made after a transmission is tuned
in, & slight readjustment of the receiver tuning will
‘be necessary in order to obtain maximum signal
£lain.
‘i Tn the caze of the R 1116A this is ecarvind out by
means of the acrial resonanece tuning condenser
control.  When the aerial iz to be used in canjune-
tion with receivers, other than the R1116-RHI6A,
the addition of a separate aerial resunance tuning
unit will prove to be worth while.

Acrial Resonance Tuner

The theoretical civenit of a simple series acrial
tuner is shown at Fig. 2.
made, consisting of a single winding, using discarded
valve Lases as the formers, the windings duplicat-
ing those of the coils used in the receiver as to the
ranges covered. On the other hand, commercial-
type four-pin coils can be used, using grid winding
only. The tuning condenser used in the unit should
be of .0001 uF capacity and should be fitted with a
slow-motion dial.

Tuning Procedure

Tune in the desired signal to full volume on the
receiver.  Iurther increasc the gain by tuning the
acrinl to resonance by means of the tuning unit.
The correct tuning point is just below the maximum
gain position, and is recommended in the interests of’
stability.

The procedure outlined may appear to be a little
complicated. This, however, is not the case. .\fter
all, thesignalis the thing, and where DX isconcerned
we require the maximum signal-to-noise ratio. The
facilities offered by this aerial system and, being
ahle to tune it to resonance. will provide just that
little' extra seusitivity which is so desirable. A
few evenings listening to 14 Me/s phone and C.W,
will, I shink, provide convincing proot where doubt
may exist.

Full Range Tests

“"\Vhen testing out this acrial and your recciver over
the full tuning range of the latter, make full use of
the facilities provided. Alter the position of the
down lead and thus {ind out which tap provides
the greatest signal gain on individual transmissions.
Do not forget to re-tunc the recciver after cach
adjustment and adjust the aerial tuner for maximum
signal gain.

When used with the 1116-type receivers it will
be sometimes noted that a change of tapping will
bring in a signal which has been too weak to hold
even with the A.V.C. switched in. The way that
the A.V.C. is triggered into action when the acrial
tuning condenser is readjusted to bring the aerial
into resonance after the change over is noteworthy,

The coils can be home’

Comparative Tests

Careful note should be taken of the effects produc-
ad by variation of thé down lead tapping points. A
series of comparative tests, covering a long period
and different reception conditions.  Make a noto
of all transmissions received weakly under normal
conditions at your location. Draw np a list of these
and run the tests on those transmissions.

In addition; include the 7 Me's, 14 Mefs and
3.5 Me/s amateur phone bands,  Much useful data
=hould result and a useful cross-scction as  to
overall performonce obtained.

In some instances some modifications may be
necessary in order to suit individual eireumstances.
Such modifications should  be  carried out with
discretion.  In conclusion, the writer wishes it to
bo understood that liec does not present the details
of this acrial system as the ideal in indoor acrials,
but rather as & method whereby sullicient wire to
assure good pick-up ean be used to good cffect in a
restricted space, and which in addition may be
adjusted in order to take full advantage of its
directional properties.

Third Programme Transmitting

Station for Liverpool
DURING January, the Third Programme trans-

mitter, at Dryden Road, Liverpoel, which

was installed in 1940, closed down and the
service transferred to the B.B.C.'s new station in
Mersey Road, Birkenhecad. This station is on a
two-acre site. and comprises a one-kilowatt trans-
mitter housed in a temporary building and feeding
into a ‘I aerial supported by two tubular steel
masts, 126£t. high. Ulttimately, when the permanent
building has been completed, the station will have
two one-kilowatt transmitters, one for serviee and
one in reserve.

Remote Control

These transmitters will have no engineers on the
spot to operate them, but will be remotely con-
trolled over telephone. lines from DBroadeasting
House. Manchester. By means of the remote-
control system the engineers in Manchester will be
able to bring either transmitter into serviece and
check its performance, output power, cte. They will
also be able to correct the carrier frequency of the
transmission, should it deviate from its correct
value., which is at present 1,474 kilocycles per
second, corresponding to a wavelength of 203.5
metres. .

The new station is 10 times more powerful than
the original, and this increase together with the
more efficient acrial that has been erected will
result in better reception of the Third Programme
in most parts of the district.

MASTERING MORSE

By the Editor of '/ Practical Wireless”
3rd Edition.

1/-, or 1/2 by post, from George Newnes, Ltd.,
Tower House, Southampton Street, Strand, W.C.2.
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RE. Coils for SW. Receivers

General Principles of Coil Design for the High-frequencies
By “ELECTRON”

HE newecomer to short-wave work often finds
himself at a loss to know exactly what types
of coils to use for the R.F. and detector

stages (and the local oscillator if a superhet is
concerned).  On medium waves the matter of coil
design is not of such importance. but when it
comes to the short-wave bands the chioice of coil is
extremely important if inaximum efficiency is to be
obtained.

Tho constructor can either wind his own cotls
or can purchase made-up coils which are readily
available in radio shops. First of all, let us discuss
commercially made coils.

CGienerally speaking, set manufacturers use coil
packs—that ig, units consisting of the various coils
which are ‘permanently installed in the receiver
and which are switched into cirvcuit as required.
The coils are grouped around a wafer-type switch
together with, if a superbet circuit. padding
capacitors, enabling a set of coils for each range
to be selected by tho switching arrangement.

Such coils are, in modern receivers. each wound
on their own formers, and although the method of

band changing. However, the advantages of plug-in
coils are real ones and it is interesting to note that
the commereial set maker is giving more attention
to such arrangements. vide: the HRO, ete. Two
further advantages of plug-in coils are that (&) con-
struction is simplitied aud (b) chassis space is
conserved.

Commercial reccivers using plug-in coils employ
coil packs in which & group of coils are mounted,
thereby cnabling a complete set of coils to be
withdrawn or inserted in one operation. Such coil
packs are well within the capabilities of the average
constructor.

Commercial coils are available in a number of
different bases. Some fit British 4- and 7-pin valve
bases; some f{it International Octal bases; onc
type uses a special 6-pin holder ; others use tagged
terminals for direct soldering.

For T.R.¥. circuits, two-winding detector stage
coils are available—one winding for the grid
and the other for regeneration. The same coils can
be used for R.F. stages, the regeneration winding

DATA FOR HOME-WOUND SHORT-WAVE COILS

Acrial oF RF

Grid Winding Coupling Winding

Regeneration Winding

No. of turns Ifst l

Spacing No.

of turns | 8W G [ Spacing Frequeney Coverage

No.on turns | SWG 1 Spacing
i !
\

i
!

4} 18 I One diameter @ 30 Interwound 3% 30 | Close wound 12 Mefs—2¢ Mc/s
12 23 f One diameter 1} 30 Interwound 7 30 | Close wound 6 Mc/s—12.5 Me/s
S0 24 ‘ One diameter 9 30 | lnterwound 13 301 (lose wound 2.5 Mc/s—0 Mc/s

grouping the coils around the selector switch is a
great innprovement over older methods the practice
of close-grouping gives rise to absorption effects.
It the home constructor is considering such an
arrangement, a shorting strip on the switch should
be. incorporated so that the coils not in use will be
automatically short-circuited. This will effectively
overcome any absorption effects.

In the early days, it was the general practice to

use bhakolite insulation on such switches, but when*

the short-wave bands became popular the neced for
higher efficiency soon presented itself. The first
improvement. was the use of better insulation, and
after various stages of evolution the *‘ Yaxley ™
type of multi-way switch came into heing. The
modern trond for still greater efficiency manifests
itself in the use of ceramic insulation.

There i8 little doubt that the home constructor
finds the plug-in type of coil his favourite. The
advantages of this type of coil are that shorter
leads can bo obtained and the losses due to switch
wiring eliminated. With the circuit wiring at a

miniinum, a considerable reduction in stray capaci-

tanco will be obtained and this leads to higher
efficiency. There is, of course, the disadvantage that
to tune to another waveband a complete set of
coils must be replaced and this precludes rapid

The above fgures assume the use of a 160 pk tuning capacitor and a 1%in. diawmeter coil former,

being in this case used as an aerial coupling coil.
Three-winding coils can also be used, the additional
winding being used for loosely coupling the aerial
to the grid circuit or for coupling the R.I%. stage
output to the detector grid. It is usually advisable
to use tho loose coupled arrangement since the
acrial will otherwise load the eircuit and in some
casez prevent oscillation.  The longer the aerial
the greater will bo the damping effect. If a dipole
aerial is used. of course a primary winding is
essential. Similar coils for superhet circuits (which
call for oscillator coils) are availgble.

L/C Ratio
In short-wave circuits it is usual to use a parallel
tuning capacitor of about 160 pF in order to obtain

~a reasonable L/C ratio—this holding good for

frequenciés between about 1.5 Me/s and 25 Mc's,
Below these frequencizs a smaller value capacitor
is advisable. In a receiver covering the frequencies
mentioned, four coils will be required for each tune.d
stage. so that a l-v-1 would require only two coils
in position at any given time as against eight coils
and & wavechango switch if a built-in coil unit were
used. . !

The choice of wire for short-wave coils is Iin-
portant. On the higher frequencies ‘* skin effect
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-LASKY’S RADRIO 3 :
TELEVISION SPECIALS o VIEW - R-3 PRO?VI%Br &
rraxp pw Ranag eairs. suplied || N\fASTER? I » o

new valves: 15 EF50, 2 VR65, 3 EB34, 1 VRS6,
1 VR55. 1 EA5Q.

Also a removable 45 Mc's IF strip (Receiving
unit type 153). Hundreds of new com-
ponents, resistances. condensers. relays.
ceramic and amphenol valve holders. etc.
Totally enclosed in metal case. black finish.
Ovbrall dimensions: 7iin. x 13in. x 2lin.
LASKY'S PRICE 130/-. Carriage 7/6 extra.
A 9in. or 12in. pictureat & minimum cost.

S“THE VIEWMASTER.” As exhibited at
Radiolvmpja, A 32-pege booklet packed
with information and other necessary data
is supplied together with full-size working
drawings and stage by stage wiring instruc-
tions. Thisreceiver incorporatesa brilliant
black-and-white picture. with all the
latest developments, and can be built from
tandard components. Data for London
and or Birmingham now available.
PRICE 5'- PER COPY. POST FREE.
All components for the Viewmaster can now
be supplied from stock.
Immediate delivery 9in. and 12in. cathode
ray tubes. 9in, £11.6.10 ine. tax, and
12in. £35.2.5 inc. tax.
We can supnlv a complete set of valves for
the Viewmaster for 97,- post {ree.

FOR CALLERS ONLY. EX-A M. TRANS-
MIT R/I{L( EIVER TYPIUTRS. Battery
operated. Supnplied complete  with all
valves (3 transmitting, 6 receiving). In
wood transit case. Freguency coverage
9-6 Mc s. Owing to the varied conditions
of these sets we must offer them to cailers
only. Prices vary from 45/- to £5.19.6.

Send a 2id. stamp with vour name and
address (in block letters, please) for a copy
of our current stock list of Ex-Government
radio and radar equipment, The Lasky's
Radio Bulchm

SKY'S RADIO.

70. lll\l{l{()\\ ROAD, PADDINGTYON,
L U'\I)()\ W.9. ’Phone: CUNningham 1979
Hours: Mcn. to Sat. 9.30 a.m. to 6 p.m.
Thurs. Half{-day.

YOU
can become

a first=-¢lass
RADIO
ENGINEER

We are specialists in Home-
study Tuition in Radio,
Television and Mathematics.
Post coupon now for frce
:xbooklc[ and learn how you
can qualify for well-paid
employment or profitable
sparc-time work.

T. & C. RADIO COLLEGE

-;-1’05/ i wnsealed envelope, 1d. postaze -
.~ To: R. Heath Bradley, T.C.R.C.,
£0, RHarland Road,
Southbourne, Bournemouth.

NAME

ADDRESS |

P.105

the Television set anvone can build at
home from standard parts.
9in. or 12in, Screen @ 12 valves only @
Magnestic focusing ® Automatic inter-
ference Suppression @ Easily aligned
without Instruments @ Constructor
envalopes containing 8 tull-size stage-
by stage asscmbly drawings
with full instructions and a
32 pp. book on construction,
aerial systems. lining up. -
faults and correction. simple
non-technical explanation of

how T. V. works. 6. post.
YIEW l ASTER TELEVISION
COMPONE
{For London or Midland

Transmission

WHITTEL l‘\ COMPONENTS

W.B. All-Ci s, Heater Transformer.

Choke Loudspeaker, Nos.

10012345, as listed below. packed in
one carton, £650 : 100 Sound Vision
Chassm comp. valveholders, e¢tc.,

101 Vision Chassis
5/0

comp.. valveholders, etc.,
103 Heater Transformer,
104 Smoothuw Choke, 12 6 ; 1

{ﬁ)udgmakcr 6in., with transformer.
/7 6.
T.C.C. CONDENSERS
T.C.C. London, Condensers, as
ified. £6,150 ; T.C.C. Midland, 69

sers. as specified. £7.
WESTINGIHOUSE RECTIFIERS
West Metal Rec%mex s (5), as specified :

Types W 4-D-36, 36 EHT-100.
14-A- W £326.
ED MORGANITE

RIS RS

40A London. 65 Resistors, exact values
and tolerance, £16'9 ; 40B Midland,
63 Fesistors, exact values and tolerance.
£1'6 0 cdiswan Morganite Variable

Plessey Frame Transformer, width
control, Scan Coil. Focus Coil. Choke.
E.H.T. Transformer, Tube Supports,

. 72000 Line Trans-
former, 72001 Frame Trans-
former. 18,6 ; 72002 Width Contml 8/9 :
72003 Scan Coil, £1586 72004 Focus
Ring for Mazda Tube, 18/6 ; 72005 Focus
Ring for Mullard_Tube, 196 . 72006
qudeo Cholke. 5 0 ; 72007 T'ube Supports.

0,

*Focus Ring for Mazda is normally
supplied unless other make of tube
specified,

COLVERN POTENTIOMETERS (6),
as helow, 19'3.
S-Type CLR %01, wire wound. values
2.5 K., 5 k.. 10 k., 250 ohms. 13 9 :

1 CLR 408922, wire wound. 5 k.. 5'6 :
BULGIN Tag Panels, Rotary Switch.
TAG Boards, ctc. 12 6.

1R COILS and CTIOKES
4 . Complete set of Coils and

. Choke. London, £1/2°0 : WIN-
, Complete set of Coils and 1 RF
hcl e London, 6: To Deswner:

I LS
5 K50, at 2114 La,ch {—:5 6/8. or ex.-Goyt.
BI1 1 8 LL’.C& 117 ¢

, 1210 ea.('h
2'10 5 1 SPZB. £1/1 4.

LK. n.

Mazda CR‘\192 £11/6/10 s Mullard
MW22/14C, £11/6/10 ; E.C. 6504,
£12:5 €
C.R. TUBFES 12in.

Mazda CR) 1121. £15'2'5 :  Mullard
MW31/14C, £152 5 H Ferranti 12:46,
£15:2/5.

MORSE BUZZERS, new ex-Gov.

(sxlvcr })omt tapper), 5'-.
CAN Scrvice Manuals, before,
W, 3 different for 12 6.
« ,\\ll \\ A RODS. ciose
jointed sections interlocking, 10ft., 5/-.
SERVICE SHEETS, The one you
require FREE in a dozen at 10'6.
FEASY TERMS (near cash price 10
months) on all TAYLOR Mcters. Cata-
logue and particulars FREE.
Please murk envelope " P.W”

EFFICIENT SERVICE
CASH OR EASY TERMS
When you purchase on L.R.S.
Convenient Terms,Formalities
are reduced to a Minimum
and you deal direct with us
from beginning to  end.

ARMSTRONG ALL-WAVE CHASSIS
(incl. speaker and output trans-
former)

Mode! EXPI83i3. Cash price
£18 17 1, or £4 12 O with order and
12 monthly instalments of 26I-.

Model RFI103/3. Cash price
£26 10 0 or £4 12 O wizh order
and 12 monthly payments of £2 00,
And other models.

Also availatle on our Easy Terms

Goodsell-Williamson Amplifier
and Tuner Units

Collaro Radio-Gram Units
Record Changers

The Barker Loudspeaker

Goodman’s Loudspeakers

Hartley-Turner Loudspeakers

Wharfedale Loudspeakers

and

Please let us know your Radio require-
ments {(enclosing 2.d. stamp) and we
shall be pleased to quote.

Personal attention to cll enquiries

THE LONGON RADIO SUPPLY

COMPANY
BALCOMBE SUSSEX
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—TIIE MODERN BOOK €0.—

Awmateur Radio Reecivers, by 8. K.
Lewer, 3~. 8d. Postage 2d.

Television BExplained, by W. E. Miller,
5s. Postage 4d.

Simpie Transmitting Fguipment, by
W. H. Ellen & J. W. Mathews, 2s.
l’osta.ﬂ'e 2d.

Wireless Coils. Clhhaokes and
(Il'grmcrs. by F.J. Camnm, 6.

Trans-
Postage

The Principles of Television Reeep-
tion, by A. W, Keen. 30-~. P’ostage 9d.
Practical Wireless Circuits, by F. J.
Camm. 6s. Postage 4d.
| BA lv( tronie Musical Instrimments, by
Lower, 3s. 6d. Postage 2d.

Rdllln Valve Data—Compiled by
* Wireless World.”” 3s. 61, Postage 3d.

The Techniaqne of Radio Design, by
E. E. Zepler, 25+, Postage 9d.

Radio Reeeiver Design, by K, R.
sSturley — 2 volumes. 28s. each,
Postage 9d.

Television  Simply LExplained, by

Hallows, 9s. §d. Postage 6d.

A Home Built Televisor for Sutton
Coldficld Reception, by W. L. FFlack,
4s. 6d. Postage 3d.

Radio Laboratery Ilandbook, by

. M. G. Scroggie. 12s. 6d. Postage 5d.

* Practical Wireless Nervice

Manual, by F.J. Camm, 8s. 6d. Pos-

tage 5d.

3asic Mathematics for Radio Students
by F. N. Colcbrook, 10s. 6d. Postage

4d.
Riulio Upkeep and Repairs, by A, T,
Witts, 7<. 6d. Postage 4d.

We have the finest selection of British
and American Radio books in the
Country., Complete list on application.
19-23. PRAED STREET
(Dept. P4,
LONDON. W.2,
PADdington 4185, :
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‘MIDLAND INSTRUMENT GO.

For Govt. Surplus Stock. ete,
Mauslip Motors, uin. transmitter M. 2.
two of these motors can be wir ed N £e11e~
for 10v. or in parallel for 50v. A.C. =ingle-
phase. In this way, when the shaft nf one
motor i3 rotated, the other will follow in
perfect step, Clork\uw or 'mtl clotKwise.
fitted 1in,
long, 5'16in, . 2 motors (worth 100
supplied with wiring diasr am, 15 -. post and
packing 1.6 ; 4 or 5 of these motols can be
used across 200 239v. A.C. mains, any one
motor controlling the others. FUTE N
Transformers, input 250v. 50 cycles, output
. at 20 mA,, three 4v. windings at 1.25
. algo 6.3v, at L amp., brand new boxed,
1a - post 1 Patmekn L.F. chokes. 100H
at 10 mA.. 5,000v. R.M.S.. brand new boxed.
5 - post 8. Telephone Handsets. modern
bakellte type, fitted 4-way cord and 4-way
plug. hrand new hoxed, 10 -. post 8Sd.
Hoover Induction Motors 'Fype S.02.201.
shaded pole, 200 250v. A.C. mains only,
appray. 0 watts, speed 1,500 r.han.. 8n,
long. 2'in. di., fitted lin. long. lin. shaft,
suitably zeared useful for tap. recorder -,

erc., very silent, brand new baxed. 20 -,
pmr 9d. llomm- Rloswwer Motors. switahie
for 20250y, A.C. (intermittent duty,

motors are fitted cnclosed centrifugal fan
blower, powerful ar delivery or vacuum.,
15 -. post 1/-.  Batteries. combined H.T.
and I.T. sealed and um sed. first-grade
1948 mantfacture, fully graranteed by - ;
150v. HT phrs 3v. L'I size Glin. X 5'1m
X 2im 5-, post 1-; 9\)'\ H.T.. plus 1.5

1. size 8in, x_4n,’ x 3in.. 4 -'post 1 J
H.T., plus 1.0v. L.T.. size bfin, x 51 1 R
‘7m 4 -, port . G4v, H.T.‘ plus 1.3v. .
size B, x 3pin, x 23in. (R.MO. 5 -, post 1
reduction for qunn[it,\'. Astrographs, U
Pattern, designed for projecting star she.
complete with 1 spare 2{\ lamps. tools and
instructions, etr., very smart wood
transit cases, hmgod top, plated ¢ lasps and
corners, loather carrying handle, size 14in. x
1lin. X 10in., basts for a photographic en-
larger, I)rand new, 12 8. carriwage 286, Our
new 1950 Lists are now readv : hundreds.of
new tems.  Send for a copy. Qur
C.0.D, service is camellcd for the time

bemng.
MOORPOOLCIRCLE, BIRMINGHAN1Y
D. COHEN,

l.'ulln and Tel&vision Comnonents.
¥

K/7. ALLIGH AVE HAYES, MDbDX
L3 u\sl‘uU( TOR'S PARCEL () comur
ing miniature chass size 8!in. x 3hn

1 in.. miniature twin gang .00037. pair o
mlmature Wearite IFs Type MiXB, 4 B
WV.H., frame aerial and medium wave osc.
‘coil at £1/9/8, P. & P. 1 6. (2) Comprising
lehassis 1Gtin. x 5tin. x 2in. with speaker and
V.H. cut-outs, Rola 5in. P.M. with trana.
n-gang with trimmers, pair of T.R
coils, 4 V.H. and wavechange switch
P. & P. 1/6. SUPERIIET COILL K
comprising long, medium and short-wave
colls. twin-gang, pair of 465 IFs, 4-pole
4 way switch, 6 trimmers. 2 trackers. 5-valve
superhet. chussis, IF and speaker cut-out
and clr(‘uu: 14/8. plus 1 - & P. UNI-

ACEME \l MAINS
Input 200 250v. 5
6(\) tapped aeamp..

i-.
4 3. POst 6u.

ost 8 24v. 4 amp.,
|18 6. Post 1 Send stambp for list.

No. 18 SET (RECEIVER) with 4 battery
operated valves (6-9 Mc/s), 15 -, post 2 -,

P33 RECEIVER (2 meters) thh 5 mains
operated valves, 2 EF50s. 2 6J5s. 1 Acorn
valve 955 (less power pack). 29 6. post 16,
RI CEIVER TYPE 1137A complete with
7 mains operated valves, 3 EF39s, 2 EF36s.
EK32. EB34, and lots of useful parts, 21 -

‘D ARMATURI HIAD-
(50 ohms) with 7ft. of flex, 4 6.

s (Hand No. 40,

6d.
( \IHN)I\ MICROPIO.

311, p 5d.

MOV l\(- COIL MIC HEADPIIONES
(Hand No. 71, 600 ohms, brand new, 10 6.
post 9d.

gl\lnlfl \qllllt ATORS (G-pin), brand new,
PXCERRIBELL, Preamplifiers com-

plete with 2 vatves, 6SL7, 28D7. 13 6. post 9d.
im’a meters (M/C); 5-. post 4d. 0-30 M a
meters (M/c), 36, post

sl l{ AGUE .01 mid. conden<er> 1000 V.
C. wke., 4/6 doz., post 4d. .1 60 D.C.
Wkg,. 8- doz. 16 mfd. condonsels. .3 0 v

D.C. wke., 22 each. 3 for 5 9. 6d. post.
STAN WILLETT
43. Spon Lance, West Br um\\lth. Stafls.

The *“‘Fluxite Quins” at Work
“ Our TV will never be right ‘
Tl it's been overhauled with

FLUXITE * |
Cried the lads from the scresn
“It's the worst it's been.

We're all upside down hare to-mizhe '™

See that FLUXITE is always
by you—in the house-—garage
workshop wherever
speedy soldering is needed.
Used for over 40 years in
government works and by
‘the leading engineers and
manufacturers. of all |!
ironmongers—in tins,
10d., 116 and 2.

To CYCLISTS :  For stronger

wheels that will remain round

and true, there’s a time tested

tip. Tie the spokes where they

cross with fine wire and SOLDER.

it’s simple — with FLUXITE —
but IMPORTANT.

The FLUXITE GUN puts
FLUXITE where you want it
by a simple

pressure. Price
216, or filled,
ile,

-ALL MECHANICS W/iLHavE

FLUXIE

1T SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF *“ SOFT '
SOLDERING and for feaflets on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE, also on ** WIPED

JOINTS.” Price ld. EACH.

FLUXITE LTD. (DEPT. W.P.),
BERMONDSEY ST., S.E.l.

www americanradiohistorv com
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3, Goldbawk Noad. Dept. AL
\henhu(lx l:u:h, W2

i erds Busi, 1723
1 I.LIII'IION SECCOSHY DMk
sound-power=d telephone

NOT requiredn housed n
. XA, x din. Cumnlete wish
bell and hana generator
ging extenzion bell. Ideal m the
. faciory or othe, PRICE 2586
mnh Dust 1 6. or 50 - Pl P CArriage
free.
CONNELTENG WIRt for adoeve at
special pric e~ iF ordered At the sam:
rime.  In ovd. col ~ingle, 3 6. or
t tuisted. 8 6 per coil
AR “1” 117 3034.—L

B 4nd new 10 maker's h
PRIC} 59 6. or i1 Zood
tlvso.led, 59 -. Carriage

UNITS Py PIL 184.—
2d. e suppiv the

Witi T VRES
. Choci-full of condensers,
s, wire-wousd pots. dust ced.
HA4-pin and four EF3) valve-
el ot all assembled on a
neat ln( tal cha-3is and fits into a case
abpros. 16in. X 13in. X 7in. An excellent
source of sparce parts especially for the
T.V. constructor. Otfered at o fraction
of the price of the valves alune. PRICE
17 8. carriage 4 -.

Liama
valves, Lyp2

FUL ONCHLLOSCOPE, desfgn  and
Iﬁnn«trucvun manual. PRICE 4 8 post
ree

WIRL RECORDER, construction

manual. I’RILE 2 S pust frec.
AMIDGET 10, con struction
manual, PR! 8 po=t frec.

3 B ] -
SUPACOILS =
—
OFFER
All specified componeats for the
View RAlaster—the televisor that
YOU can build av home {from stan-
dard parts.
* Complete assembly instructions for

the above, mcludm’ 8 full-size
wurking and  32-page
buoklet. ..Price 5'-,
+* MODE ‘30famou\3wueband<uper-
het Coil Packs, aligned. . 279 inc.
* MODEL 49 Coil Pack: 1milar. with
R.F. stage. aligne ...54,8 inc,
* LF. TRANSFORM iron-coved,

high stahility, aligned to 465 ke s,
12°- pair.

% MODEL 30 TUNING UNIT con-
sl:cmz of 30 Coil Pack., pair of
M.M.” LF. Transformers. matched

C-zany and attractive Dial. Com-
pogents#h"ned together as a umt.

AMOD 40T
with R.F. stage

* COMPONENTS. —Complete range of

radio. teley and gram com-

ponent: 1 stock at lowest prices.

rRi

A copx of thenormously surcassful
Home Constructdr's Hundbuok will be
torwarded FREE with orders of 20 -
Or more, or a4 copy ¢an be obtained
1-from

SUPACOILS, MAIL
OFFICE. g8, Greenway

London, E.17.
G SELBERING
weteed  reow
Simple self-feed
speeds up soldering.
Better work. Saves
solder. Write

for interesting
leafler 20 J

ORDER
Avenue,
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(that is the tendeney of the R.IY. current to flow on
the surface of the conduetor) becomes more pro-
nounced.  Since the loss of energy is arcater in the
centre (a high resistance point) of the conductor
than on the ** skin,”” the diameter must be suitably
large. This cffect becomes more prominent as the
f'l'(\(]lu\ll(-y increases and, in fact, at verv high
frecpiencies the current through the centre of the
conductor is so small that tubular conductors can
be used instead of solid ones,

In order that the surfuce resistance should be
as =mall as possible, silver-plated wire is normally
used on frequencies higher than 15 Me/s. On lower
frequencies enametled copper wire is uite suitable,
although it should be of high conductivity. Thers
is another factor which affects the " Q ''—or
goodness—of a coil, and that is the diameter of tho
wire in relation to the frequency. In order to
maintain a low self-capacitance in the wiuding it is
often necessary to space adjacent turns.  The
difficulty becomes acute when it is remmembered
that the thicker the wire and the larger the spacing,
the greater will bo the windings length for a given
inductance and the larger will be the turns required.
wive number of turns will inercase the
*, resistance of the coil which will lower the
“ Q. and an exeessive length of coil will also impair
efticiency.  In practice it is found that by spacing
the windings by one diameter of the wire used a
negligible offect on the self capacitance will be
obtained. The ideal eoil has a length equal to
that of its diameter ; that is, a coil lin. long wound
on a lin. dinmeter former is ideal. The necessity
to increase the wire diameter as the frequency
inereasos helps to enable a good coil shape to be
obtained, and even if the 1:1 ratio already men-
tioned cannot be obtained, if the length is not more
than one and a half times the former diameter
no extreme lossin efficiency willvesult. Incidentally,
the “Q ™ of a coil can be calculated from the
formula

2af L
TR
where 27=6.28, {={requency, L=inductance, and
R =1R.F. resistance. .

Where, on medium waves, alinost any insulation
will be good enough, when it comes to short-wave
worlk the effect of poor insulation has an increasing
cifect on efficiency and losses are more and more
important.  The coil former, then, must be of a
Ligh-grade naterial such as trolitul, cerawmnic, cte.
And the material must be unshrinkable for obvious
reasons. So that the leakage path can be increased,
commercial coils often have ribbed formers which
arc threaded to enable the physical characteristies
to he maintained.

One type of commereial coil uses metal slugs
to increase efliciency.  The slug, which is adjustable,
slides inside the coil former. It is usual to use a
magnetic metal such as iron for this purpose and
it will result in an inerease in the inductance of the
coil. 1If non-magnetic slugs are used, sucl as hrass
or €apper, the effective inductance will be lowered.

Winding Data .

The table on page 166 gives details for winding
short-wave coils for the 1T.R.F. receiver. [t shouldl
be horue in mind that the results will be influenced
by the nature of the materials used and the manncr
in whicli they are used. Also, the figures given

are for unscreened coils.  The fitting of coil sereens,
nnless they are chinsily large, results in a lowering
of the effective inductance of the coil, which means
that the minimum and maximum  frequency
coverage figures quoted will be raised,  1f eoil
sereens are used, they should be of sucli a diameter
that the distance between windi and the sereen
is not less than half the diameter of the coil former.
A similar distance should separate the sereen from
the ends of the coil.

The figures given assume the use of a variable
tuning capacitor of 160 p¥ and are approximate.
They are particularly dependent on the total
minimum capacitance of the grid circuit @ this
includes the grid-tilament gapacitance of the valve,
whiech, in the ease of a leaky grid detector, is in
series with the grid ecapacitor.  Other faclors
affeeting the figures are the capacitances of the coil
and the grid wiring and adso the minimum valve
of the variable capacitor.

A New Hearing Aid

IS Belelere Monomite 1.3 hearing aid is a new
one-piece instrmnent in a silver rhodium cae
size only 31in. by 2iin. by $in., total weight with
batteries heing muder six ounces.  The instrument
incorporates a printed silver circuit and has three
stages of amplification using the newest low
consumption Mullard valves. An  entirely new
type of miniature silver plate alkali accumulator
is used for the L.T. supply, and this accumulator
will give no less than 20 hours coutinuous use with
the aid before needing recharging. It can be re-
charged overnight from the cleetricity supply
by means of the chavger provided in the presentation
ase. For the H.T. supply a small 15-volt battery
is used, the currcnt consumption from which is so
zimall as to ensure at least 350 hours™ service before
requiring replacement.

Automatie volume compression is provided in the
instrument and a speeial control enables the degree
of automatic volume compression to be adjusted
to suit the conditions of listening. A three-
position  tone-control lever is huilt in the chassis
for adjustment to suit the individual.

Viniature magnetic and crystal receivers and a
bone conduction oscillator are available and are
interchangeable on the aid. The receiver cord is
of the plastic type with plugs moulded on each end
to make the conductors moisture proof. Hpecial
attention has been given to the design of the
amnplifier and the microphone mounting to climinate
surface noise, as well as {o provide the highest
possible intelligibility for specch.

The sound-to-sound effective amplification is over
50 decibels amd the frequency range is from 200 to
5,000 cycles per second.

NEW EDITION NOW READY

“PRACTICAL WIRELESS” CIRGUITS

15th Edition
6/- or 6/6 by post from
GEORGE NEWNES LTD.,
Tower House, Southampton Street, Strand, W.C.2

www americanradiohistorv com
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Programme Pointers

Some Recent Programmes are Reviewed by Our Music Critic,

: MAURICE

DON'T' suppose anyone knows for certain
I exactly how critical audiences are on festive

. oceasions,  As the vast majority of the items
givon us at these times are of the variety type, the
conclusion reached may be that we are apt to take
our Christmas radio, for instance. in a lighthearted
and festive spirit, with a scasonably uneritical frame
of mind, and a ‘““let’s turn the knob and sco
what's on " attitude. - That was my outlook up to a
point : T did study the Rawidio Times and choose my
items rather than twiddle the lknob around. 1
didn't care very much what was served up, but
having selected my fare, duty compelled me to take
it seriously.

My choices were Commonwealth Christmas, A
Christmas Carol,” Cracie’s Party, Scrapbook for
1899, 13.13.C. Christmas Party and Barrie’s * Quality
Street.”  The standards seemed to be up to the
B.B.C's usual Christmas level—very good, though
several points need individual criticisin.

Commonwealth Christmas didn’t scem to equal
the pre-war Kmpire tours, many of which wero
maguaificent. This one was very goad. Some of the
visits paid seemed to be brief to the point of dis-
courteous, and a cheerv ** Hello, So-and-so, a
happy Christmas,” might have been called out to
thoso parts which were not stopped at and couldn’
be fur obvious reasons. One rather felt one was being
shown a photoe album rather than sightseeing and
touring : it was as though the Iwpire meant slightly
less to us than it used to, which, if correct, is
doubtloss the B.B.Cs fault and not ours or the
Knpire's. And the ** music * was appallingly inanc.
Two or three scrappy little brassy sonnding bits
constantly repeated. Uf better than this cannot be
¢ specially composed.” the producers would be well
advised to call upon the classies, Howard Marshall’s
return was very welcome.

Dickens’s Best ?

What o masterpiece ‘A Christinas Carol 7 is !
And what a genius Dickens was for evoking the
spirit of Christmas in all its many manifestations.
May we never be without it in our Christias cele-
bratiuns ! May we have ‘" Dingley Dell ” again
next year, please ¥ The production was excellent
in all ways.

Gracie Fields - .
tfracio Fields is one of those artistes who would
seemt to arouse in the breasts of her listeners the
extremes of feeling : either one worships her without
shame or qualification, or one is—just not interested.
Tm afraid 1 must own to belonging to the latter
group, the small minority. no doubt, and take my
life in iy hands in the admission, No one would
pretend to claim that her ¢ party ” on Christmas
afternoon was comparable to her classic music-
hall turus: naturally, it was not meant” to be
anything but a famous and beloved star enjoying
herself in our hearing, and relaxing amongst her
fumily and friends for our pleasure. It succceded

REEVE . .

adiirably, and woukl do so even morc on
television,  Our sympathy goes out to her in her
recent bhereavement. .

Scraphooks

I always enjoy Scrapbooks and, as T have said
before. they are an ideal form of radio entertainment,
This one, for the year I899, was a very good one.
There were many exciting events which culminated
in the outhreak of the Boer War. One couldn’t
help feeling that Mr. Churchill’s eseape and the
episode of the armoured train were hugely overdone,
dramatic as it was. But we were grateful for the
reminder that it was the vear which witnessed the
Lirthsof ' Knigma™ and " I'ie Dream of CGeron tius,”
two of the greatest masterpieces in all music, and,
from the point of view of the country’s glory and
fame, the year’s outstanding achicvement.

The B.B.C. s Chreistias party wason the same lines
as Gracie's, though much longer and more elaborate.
A galaxy of stars amused everyone for niucty
minutes,

What a charmjng play Barrie could write,
thoroughly sentimental. unpractical and nonsensi-
cal, but wholly charming. witty and nostalgic.
How delightful Seymour Hicks and Lllaline Terriss
must have been in the original stage production.
The play being set in much the same period as
“ Vanity Fair,” the Napoleonic Wars, the medium of
the radio made it sound exactly the same; it
might well have been a continuation of the recent
CVanity Fair 7 Suiday evening serial.  Gladys
Young. Dulcie Gray and Michael Denison were the
chief protagouists iu a very excellent performance.

Riddle of the Sands

So much forChristmas. That famous pre-1014 best-
seller, ““The Riddle of the Nands,” whercin the
eternal sleepy, muddle-headed Englishman stumbles
across his country’s deadly danger, made a capital
scerial. The story. after the style of John Buchan,
and the character, like that played almost through-
out the war by the late Mr. Dennis Eadie in ** 'The
Man who Staved at Home.™ is fascinating by virtue
of its unsophisticated reality and its dramatic
unfolding. One can scarcely realise, even now, thag
its brilliant author, Erskine Childers, was shot as
a traitor in the lrish Rebellion.

““ Miss Hook of Holland™

The only points which the revival of the old
Edwardian favourite musical comedy " Miss Hook
of Holland ™ served to prove were that not only is
this type of entertainment as dead as the dol-
drums. but that it is thoroughly unsuited to the
blind radio. It might go better at Alexandra
Palace, though L doubt it.  The quietness and
salubriousness of the music and the propriety and
placidity of the dialogue are, by more modern
standards, unbelievable. How gauche and crude
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VOLTAGE DOUBLING UNIT

Dispenses with High Voltage Transformers
and Rectifier. Reliable.
For 54 6

2.5 k.. .. at
For2 k.v, ... at 49¢€

Diazram s.upphed1 mth parts. Chassis extra.

Mains Transformers, Screened,
Fully Interleaved and §mpregnated

TS, 63. Input 200250 Out-

il ZOET, - C s 6D o 15/6
at3amp., 5 v. at2al Hall
LS. 40. Windings a< abovc &

4 -.v.za.t 4I amp., 42(}) ;coz agmt: Shrouded

) O nput 4l ut-
pUCFN 0 250,80 m A, " .. 19/6

F.S. 8. Input 200 250. Out- Follv
Dt 350 0 550, 640 v, 2t Shroudel
4 amp., 5-4.0v. at2amp.

H.s Windings as 17.8.2 19/6

" Windings as F.S.3. Halt
. Skrcuded
¥. 6 ¥ilament. Transformer,
InpuL 200 250, Output 6.3 v.
at 2amp. at 7.6

1'.12, Filament. Transformer,
Input 200 250 12.6 v. tapped
at 6.3 v. at 5 amp. .oat

F. 24. Filament. Transformer,
Inpnt 200 250, 24 v. t'lppul
at 12 v. at 3 amp. o

T.N. 43, Mains I‘uansformer
Input 200 250. Qutput 425/
G2, 200 mA, 63 v. at
4 mnp C.T.63v.at4amp.,

.T.5 v. at3amp. 5 o
.30 X. Mains 'Transformer.’
lnput 20025() Output, 3000/
)OU 8om A, 63v.at7 amp 5

v.at2amp. . . at

C.W.O.

156

216

at 42

26/6
(add 1/- in the £ for carriage.
Over £2 carriage paid),

H. ASHWORTH, 676, Gt.
Road, Bradford, Yorks.

Horton

IS THIS YOU?

STOP before you
build that super-
het ! Just think—
don't burden your-
=elf with sig. gen-
erators, output
meters, etc., when

ONIL.Y

54/9 (inc.)
you can get our
-4 new and improved

. 3 WAVEBAND

‘::.S-" Ty ALTGNED &

oy SKALED.

1 i 30 TUNING UNIT
s Then you will have
- the World at your

fingertips !
In an evening YOU can build a commercial
superhet., and to make quite sure yvou
cannol lail we are giving away for this
month ABSOLUTELY FREE with each
unit our 3 6 set of unique A.B.C. Construet-
ion Sheets, which contain full information
and diagrams for building our 5-valve A.C.
super. For detalls (and a host of other
circuits, data, hints, etc.) send 1 - NOW
for the NEW ** Home Constructor’s Hand-

book,” the book for the go-ahead man.

RODING LABORATORIES (Dept. P3)
70, Lord Avenue, Ilford, Essex.

GLOBEs:u:KING*

’,M fmq / * ?ml LONG D/574/V£’i *

PnoaAnLv ruE SMMLEST ONE
IN

/ & SHORT-WAVE RADIO
/d
py 9! e, TUNING DEVIGE o E
s mppos
X Mo,

J THE WORLD USING

STANDARD PARTS
lalog*

yf‘{K 5‘4"4”’1[ *APPROVAI

ADE & OVERSE A INVITED,

! TH BANDSPRE:
owisbss  copy o e -:’ S
==
TR, RIES
J 0 ” s “N! (59&;10//.5!5) m‘z‘s":% tE tu(I,LEA'r; E)

EDDYSTONE GOMPONENTS
for Reliable Results

DIECAST ALUMINIUM
CHASSIS

|For strength and rigidity :—

No. 643. 8lin. x S%in. x 2}in. deep, 8/6.
No. 727. 12in. x ‘9in. x 3in. deep, 18i6.
DIECAST BOX
No. 650. Slz(-; 4lin. % 3lin. x 2in. deep,

with flanged lid...............

EXTENSION CONTROL
OUTFIT

No. 1008, rcadily adjustable length...2/6
ADJUSTABLE INSULATED
BRACKETS
No. 1007........... ST —— el 206
CHOKES
No. 1011 (VHF [20-25 Mc/s)..
No. 1010 (SW. 60-1.5 Mc/s.)..
No 1066 (AW. 24 Mc/s.-150

MICRODENSERS

Renowned low-loss tuning condensers :—
No. 580 (12.5 pF.)
No. 582 (60 pF.)
No. 586 (140 pF.).
No. 588 (27.5 pF).
No. 585 (100 pF.).
No. 73% (8+8 pF.)...

The EDDYSTONE ILLUS-
TRATED COMPONENT

CATALOGUE

(6d. post free from Webb's Radio) gives
full range of microdensers, racks, cabinets,
aerials, tuning coils, TX condensers, etc.

Best British Bargains !
MOTORS, A.C., new, 230 volt, 50 cycle,
single phase, 1 h.p.. 1.425 r.p.m., £5.
113" h.p., 230 volt, 50 cycle, single-phase

capacitator start, 1,425 r.p.m.. new, £8.
3-phase motors, 3 h p., 440 volt, 50 cycle,
new, 1,425 r.p.m., £7. Motors, A.C, re-
conditioned, | h.p., 230 volt, 50 cycle,

single-phase, G.E.C. or Crompton, [,425
r.p.m., £4,

HAND MAGNETO GENERATORS.
P.M. steel magnet. wound .armature,
driven by gearing in handle. output approx.
70 volts, 25 mfa A.C., useful for A.C.experi-
ments, bell circuits, shocking coils, etc.,
816 each, postage 116, few only mounted in
polished wood box, 10i-.each, postage |/6.
G.P.O. Candlestick telephones with
switch-hook and contacts, long magnet
bell receiver and cords, §2/6 cach, postage
116, or, 22i6 pair, postage 2/-.

VARIABLE RESISTANCES. Wire
wound lab. type laminated brush gear,
fsenthal 300 ohm., § amp., 15/-; 290
ohm., .45 amp., [5/-; geared, 60 ohm.
graded 2.8/1.5 amp., 25/-.
TRANSMITTERS.—Trench type in can-
vas-covered case, 12in. x 9in. x Blin., with
ebonite panel fitcted 10-way rotary switch
with laminated brush, litz wound vario-
meter coil, coupling, valveholder, folding
key, 3!6, carriage 2/6 extra.
TRANSFORMERS. Avoid power cuts.
900 watt size auto booster transformer,
2901250 volts in 10 volt steps, £5, immediate

delivery. Foster transformers, double
wound, 230 volts input 50 volts 2 amps.
output, [5/-, postage 2/-. 220 volts 50

cycle input, 53 volts 15 amps. 30 volts and
60 volt | amp. also 6 volts 5 amps. output,
£5.

ELECTRADIX RADIOS
214, Queenstown Road, London, S.W.8
Telehone : MACaulay 2159&GG==

RADIOGUIDE CIRCUITS

Model M.B.42. 4 valve 2 Band Combined
Battery and Mains Portable. 13 page
manuscript, 5/-.

Model B.P.42, 4 valve 2 Band Battery
Portable, 3/-.

Model P.P.AT,

4 valve 2 Band Personal

_| Portable, 3/-,

Also ACS, and A.C./D.C. All-wave Superhets.

components available _ scparately,
Coil Packs, LF. Trans.. supplied aligned.
21d. stamp brings full detana. components
lists.

Available shortly : the NEAWW MIDGET
COIL, PACK, Type X100, a completely
new development in performance and con-
struction.  Trade enquiries invited for
further details.

BURLAND RADIO ACCESSORIES
4, CARLTON TERRACE, PORTSLADE,
SUSSEX.

WEBB’S CLEARANCE SALE

A genuine sale to make room for
new items and an opportunity to 1

acquire real bargains. Send 2}d.
for **Sales ' fist. Will callers note
sale commences 9 a.m. Monday

20th March, 1950.

WEBB’S RADIO

{4, SOHO ST., OXFORD ST,,
LONDON, w.lI.

Note our SHOP HOURS @ 9 a.m. to 5.30 p.m.
Sats., 9 a.m. to | p.m.

Telephone : GERrard 2089.

(for seven days),

www americanradiohistorv com

BRAND NEW VALVES!

IEAL Bargains and RELIABLE Valves,
The following ex-Gov lves are guaran-
teed to be BRANI 1 ¥V, and you can
urchase with confidence. X
s from manufar turm"
5004, 4-

. BN 4,9 GACT.
6J7 6SK7. 53 2028,
: 5U4G. 573, LQTGT.
AF7, 6E5 (mavic cve). & 5L6GT, T
. 813, 37 6 . 3RPL (CR ‘F.). 15 -
B d _Boxed (While they last b
6H6. 6HEGT, 1 3 : 6C5, 6J5, 4/3 ; 6ACT, 46 ;
3 . 6B8, 5-: 6V6G (manu’
surplus), 41, 6X5, 6F6G, 56 :
. HU4G. VRIO5 OC3. FQ G, 59:
kT\Vb3 6 -; 6F7,65A7,6C4, 6/6 ; 6L6C. 8 §:
6AKDS, 9/-
Orders over 15'- post frec, otherwise blease
add 3d. per valve.

REED for SPEED and RELIABILTTY Y

DOUGLAS REED,

39, Burnkey Road, Ainsdale, Southport,



www.americanradiohistory.com

172

PRACTICAL WIRELESS

April, 1950

our fathers—and mothers—were, in some things.
““ Miss Hook of Holland ! \\'exe they advertising
the thien Great Fastern Railway's route to Hollan(l
vig Harwich and the H. of H. ? Wouldn't ** The
Dutch Tulip ”” have sounded miuch more romantic ?
Oreven * Holland,” in the manner of ** OQklahoma 77’

Music Hall

At the risk of being charged a ‘¢ highbrow ”
or a hyper-critical observer, 1 ust unreservedly
condemn Music Hall and Ifalf Century Quiz.
The Music Hall programme on New Yeat’s live
touched an all time low, and it has been neay rock
bottom for some considerable time now; it was
shocking. No scaside concert party would have
failed to exceed its standard of wit or vocal ability.
Vice Oliver, at nothing like his best, stood out head
and shouwlders.  Surely, if the producers do nothing
else, and if we mnst have a reference to a zither,
they could. at least call the programme together
and order that one reference be made to it and only
one, detailing the ‘‘comedian” to make it, if
necessary. Zithers, CGround Nuts, Sir Stafford—
how sick we all are of themn as gags.

Quiz

Half Century Quiz was a ma;or blunder. run as
it was. “Why persons of emineuce in public life
should have been gathered together to listen to
¢hildish imitations of such things as Bleriot tlyving
the chanuel, or musical comedy songs badly sung,
and then asked to guess what they were, is heyond
me to imagine. Although more has happened, and
greater social changes achieved, in the last fitty
vears than in almost any comparable period of
history, the producers seemed to be relying on
musical shows and hit tunes for almost all their
resources of show making. A dreadfully poar show.

It was good to hear ** The Last Days ot Hitler ”
again; the fantastic story can be listened to as
history as well as incomparable entertainment.

T'he series of programines devoted to the music
of Liszt—now in progress—is as valuable as it is
interesting.  Some dross must be borne with for
the gold that is there. The scheme of the plo-
grammes makes this unavmdable

‘“ Reunion Dinner,” in which we met tho
““types’ that foregather at these {unctions, was
delightfully funny and realistic.

News from the Clubs

TORBAY AMATEUR RADIO SOCIETY
Hon. Sec. : XK. J. Griraes (G3AVLY), 3. Clarendon Park, Tor Vale,

Torquay.

\\'ll‘l 1-ATPENDED meeting was held on January 21st at
the Y.OLCLA Iorqu.lv

The chairman of (Ile Soeirty, ’\Tr F. J. Wadman (G2G I\) \\lm
also weleomerl metahors of the | 1 Sotund Recordin
tion, introduced M. Rands, A M. B who g n mnst,
m((rcﬂm" lectire on " Wire Recording.” followed by tie
deronstration of an instrument of his own design. I'he demon-
wtrution showed how versatile the ins
ju the regordings were some transmissions taken from the two-
metre band. :

STOURBRIDGE AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec. 1 W. A, Hizeing, 23, Kingsley Rond. Kingswinford.
1 our Iast meeting there was a very cood attendanee to hear
an excellent talk on ™ ('Iz\p]) V.0 and Some [nteresting
Coustructionud Tnnovations,” given by Mr. ¢, Naylor-Stronyg
(G2ZRQ). The Society is holding a unnpmmon for two trophies
awarded by the Peeaident GOOJ, and is entering gearin o Hobbies
Exhibition,

ROMFORD AND DISTRICT AMATEUR RAD!O SOCIETY
Hon Sec. : T.. K. Coppendale (G:3UN1), 9, Morden Road,
‘huudweldt Heath Essex.
Al‘ the annual general meeting the officers for 1930 were
elected. Pl chairman cave a brief review of the past
veir's activitics, with <|xmml mention of the ontdoor events
entered into l»v the Club. There were several BB contests
during the sunmer months and in the antnn : the club had a
display of transmitting and receiving equipment at the local
Y.M.C.A, Wobhies Exhibition. The geveral publie were very
interested in the transtitting aetivitios of the exhibition and
demonstrations took place every cvening,  The " shack ™ now
has a decent floor covering laid down. and tea has heen arranged,
mueh to the delight of all members. A R107 receiver has hog-n
purehased, whirh will be used for the station RX as well as
Field Day. ‘T'he secretary is very anxious to inerease the
membership, 8o if there are any interested person= living locally,
would they please contact the \em(‘fm\ cither at the ¢lub or ||y
letter or tetephone Seven Kings 5514,

YHE EXETER AND DISTRICT RADiO SOCIETY
Hon. Sec. : D, W. Thomasson, Aytou Cotlage, Matford Avenue,

Jiweter.

HE winter session so far has been very succes-ful under fhe

new seccetary, and there have been fectures on Direction-

finding, l{ddmlvm]-m Apparatus desizn, Television (twn), and
Negative feedback, and a Mullard filtuestrip, ** Valves,” has
beeu shown.

A cluls news-tetter has heen produced. DMeetings are held
every Thursday at 7 p.m.  LFurther details are obtainable from
the secretary.

e nt conutd be, as included-

SOUTH MANCHESTER RADIO CLUB
Hon. Sec.: M. I. Wiiks (U3BFSW), 57,
unhcnd(’n. Manchester.
N 13W members stith come along, and the first lady member
\\.l\ recently enrolled.  She was Mrs, Wood, wile of G521,
wha would like to form « ladies” section.

At the meeting on the 15th awd also the 20th, the club ~taticn
(GBEVA)Y was on the air and several local QRO's were made.
Two vups will he presented annnally for the hest lecture viven
by a member and alzo for the best piece of equipment displayed
by members during the year.

Longley  Lane,

Plans are going ahead with a club news-sheet, * The,
Tutercom,” which it is hoped to duplicate aud send to members.
Meeting being held fortnightiy as wsnal, and elasses in hoth

fast and stow morse are heing run by GHS1 and G2IINR, in
addition to those in preparation for the Hladio Awmateurs’
Examination under GODN and G5EON.

KINGSTON AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec. : R.S. Babhs, B.Se,, 28, Grove Lane, Kingston.
H¥ aueeting held at the Society’s new headguarters on
January 18th was a great sueee A Junk Rade was held,
followed by a Drajus Trust, whose auswers to the questions weie
very instructive to all present.

THE WEST MIDDLESEX AMATEUR RADIO CLUB
Hon. Sec. : M. . Bostock (G3BWC), 1, tirange Rowl,

Middx.

I etuh membership continnes to inerease steadily in pite
of lack of proper accommodation, which tends to restrict
the practicad side of the club.

Members have recently been entertained by
Olimmeters, Acrial Demonsirations, and Junk Sales.

The future programme inchules lectures on Electroiic (iyro-
sropes, Amateur Receivers, and Multivibrators,

Mectings continne to he |lP|(l on the second and fourth
Wednesdays of every month at 7.30 pou,, at the Labour J{:nil
Uxlhridee Road, Southall, Middx.

Visitors and prospective members can be assured of a warm
and sincere welcome.

lHayes,

lectures on

NEW CLUBS
EXETER
NEW cluly for short-wave listeners only has been started
in kxeter.
“The club, the Exefer Short-wave Listeners® Group. eaters for
membersof the LAV Loand BS.W. Lo and also for non-inentbers
who are interested in short-wave reception and experintenting,
Meetings are held on the second and fourth Wednesdays in
caclt inonth, the addresses of meeting-places and details ol the |
progranine for 1950 may be obtained from the secretary, Mr.
(1. J. Fowle, 20, Magdalen Road, Exeter.

ECCLES
OCAL residenls interested in the formation of a radio eluh

inthe FEeeles (Lanesyarca are invited to write to . Watkin,
6, Xtanley Avenue, Lecles,

www americanradiohistorv com
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R.F. Unit 24
STR,—\V])HQ experimenting with K1355 and R.F.
units 24, 25 and 26, 1 found that 1R, F.2t can
be converted to T.V. sound (A.DP.).

Thix is easily done by turning the range-switch to
rango 4, removing a few turs from the R.I. and
mixer coils, and spacing the remainder a littlo
farther apart.

The oscillator section does not necd any alteration.

I had no trouble at all in finding A", sound, and
the alterations and testing were completed in a
very short time,— DENNIs K, Gates (Gt. Yarmouth).

Miller Time-base
SIR,—The outstanding problem of frame non-
linearvity with Miller oscillators has been most
ably solved by k. N. Bradley.

It scems probable, however, that many readers
have dismissed Mr. Bradley’s eircuit as being too
involved, or even not practicable, for use in
television.

The accompanying circuit, which I have adapted
from i¢, leaves very little to be desired and I am
most indebted to Mr. Bradley for his very excellent
contribution.

JPEVHISCUSSI

The Editor does not necessarily agree with the opinions expressed by his correspondents.

) } _All Jettars must
be accompanied by the name and address of the sender (not necessarily for publication).

wattages to be used, with anple Leight control.—
N. E. MovrLp (Shirley, Sonthampton).

Series-condenser Heater Circuits
SI[},—‘I was  surprised to read Mr. Bradley's
sugaestion that the **switch-on ™ surge is of
no importanee, as far as valve heaters are eoncerned,
as 1 know to my cost. 1 had four valves burn out
in one year with a series-condenser heatoer eircuit.
There is an obvious remedy in the form of a
““Brimistor 7 in the heater chain; this will com-
pletely eliminate any initial surge, with a resultant
mereaso in valve life. The circuit then appears
ideal, with a very slow current huild-up .to the
correct value regulated by the condenser.—G. J.
BurLEr (Futham).

YCR97

SIR,—char(ling the picture cut-off expericnced
by several readers with the VURY7, I have
overcome this, in a number of T.V. sets I have

built for friends, in the following manner. | .
When first tests are earried out, the tube base is
wired up as follows. When viewed from the rear,
the key slot is placed at the top, and pins numbered

The only ““fault” to be L

350v.

found is in a bright white line
on top of the raster hut, if a
mask s being used. the height
can be adjusted until it
disappears from view,

Some ¢‘ fiddling > must be
done with the beight, speed
and lmearity controls, but
this is a simple operation
and can be carried out quite
casily by watching the re-
lative width between lines,

It is recommended that
all eireuit valines and volt-
ages be  strictly  followed.
Such valves as the' S.P.61 or
6ACT can be used, as can
any valve similar to the 6C5,
but good results cannot then
be guaranteed.  The height
control (25 K€) and the

27K0
(42 ¥) SPEED
2mn

¢

Q06
2

470v.

47K0)
2 (lew)

o pF
(500vw)

751K resistor can be re-
placed by a 100 Ko potentio-
meter, but the present
arrangement permits lower

Note: All Copacitors Except The *lpF§ Must Be Mica

Mr. Mould’s time-*ase circuit. L

www americanradiohistorv.com


www.americanradiohistory.com

174 PRACTICAL

WIRELESS April, 1950

8 and 12 are used as flame deflectors, and 9 and 11
as line-deflectors.

1f cut-off is present, I remove the wires from these
pins and turn the base so that the key slot is at
right-angles to the top (on the left) still looking ab
the baso from the rear.

Pins 8 and 12 are now used as line-deflectors and
¢ and 11 as frame.

Thix is also a good ilea to try out when insufficient
width or height is obtained with cither the VCR97
or any of the VCR317s.

Incidentally, if a larger picture is required, it is
only necessary to incnease the size of the resistor in
the B.H.UT. line, but the brilliance will suffer
somewhat.

L have not experienced the non-lincarity com-
plained of by various constructors, with the excep-
tion of a shight opening out of the top cight to 10
lines, but as T always use width and height-controls
in addition to frame and line-hold controls, this can
be largely overcome by manipulation of frame-hold
and height adjustments.

All these scts have been built with SP61s in the
time-bases, and an H.T. voltage of 430.—E. J.

Warkur (S.W.12).
SIR, —The focusing difficulties experienced by
your correspondcnt L. V. Ward (Fecbruavy
ls\u(’) in connection with the VCR97 tube are not at
all uncommon, and are doubtless due to astigmatism
of the electron lens systein which causes a distortion
in precisely the same manncr as in an optical lens.
The fault may arise from several causes, chief of
which is that the electron gun assembly of the
tube is not correctly aligned with the rest of the
electrodes. This defect may easily occur in these
tubes which, after all, were never intended for
television work which demands a high standard of
accuracy in tube manufacture, and the symptoms
are that the tube appears to have two ““in focus ™
positions. In one of these the spot is elongated
vertically and in the other it is flattened. In between
these two points lies the so-called *‘ circle of least
confusion,” at which.the spot-is at its best definition,
and in this position should give the best picture
(although not, of course, the best representation of
the vertical test card lines). If Mr.s Ward is not
using push-pull deflection for his time-bases this
could introduce the trouble due to the unsym-
metrical potentials on the deflector plates, bhut
as he says the fault remains with the time-bases
ineperative, the electrode structure is probably
at fault in his case.

With -regard to the Miller time-base, I find that
my own gives very good linearity except for less
than }in. at the top of the frame scan. which is not
noticeable. The H.T. used is 450 volts to an EF50
and its associated paraphase valve, with 47 Ko
anode loads and 33 K2 screen rvesistors.  The
charging resistance is variable hetween 3 and
5 Mo and this is taken to 300 volts H.T., the time-
base condenser being .02uF. The output is adequate
for a 8in. by 4in. picture, and higher anode loads
seem to be unmnecessary, provided the ILH.T. is
kept helow about 1,800 volts, and the resulting
picture is bright enough and the spot size small
enough for most purposes. Any lack of brilliance
there may be is 1ore than compensated for by the
distortionless picture obtainable.—A. W. DarLe
(Leeds).

Simplified Contrast Expander

IR.—Referring to the above article in the

February issue, two points which are causing
some confusion in the minds of readers have been
drawn to my notice, and I should like to clear these.
up.

First, an error in nomenclature of the amplificr
valve has avisen. Any reference to a GF7 should
be read as 6J 7. This includes the expander amplificr

valve also, shown in Fig. 2.

Secondly, the paragraph headed ¢ Change to
6L7 " is mislcading, and gives an incorrect ideca of
the conneetion of this valve. Re-writing the first
few lines, it reads as follows : )

““. .. the 6J7 . .. should be changed for a 6.7
which is a heptode with the third grid connected
to the same pin as is the suppressor grid of a pentode
of the GJ7 type. Owing to the internal disposition
of the GL7 grids the control of amplification by
varying the bias. on the third grid is quite large
for a much smaller voltage than would be required
by a 6J7 for the same effect.”

The reference to a suppressor grict (6L7) in ¢on-
nection with standing negative bias is, from the
foregoing. intended to refer. to the third grid.
The suppressor grid of a 6L7 is already internally
wired to cathode.

If these points are kept in mind no further
trouble should be encountered in construction.—
8. Simrsox (I'ife).

ALTERNATIVE BIAS SUPPLY
(continued from paye 146.)

in, €ay, an amplifier, could be replaced by a double-
diode-trivde or double-diode-pentode, thus giving
the additional diode required at little, if any, extra
cost. The only qualification necessary is thas the
valve chosen should have its cathode connected to
chassis (which it should have, in most cases, sceing
that it now receives grid- instead of cathode-bias!)
and that it is not used in an early stage of an ampli-
tier where it might be sensitive to huin pick-up.

" Another component, the resistor 13}, should
also incur no further expense. There is no nceessity
actually to use an additional resistor as it may be
replaced by one or more of the valve heaters (see
Fig, 6).

Fhe other resistors and condensers used do not
make for great expensc, and will possibly not only |
counterbalance, but may. actually prove to be
cheaper than those which would normally be used
for the various cathode bias circuits which they
replace.

Frequency of the Mains Supplies

An important point which should be remembered
is that the correct bias voltage will only be obtained
when using mains supplies of similar frequency.
As, however, almost all British supplies are stan-
dardised at 50 cycles, this presents no difliculty.

In conclusion, the writer hopes that the description
of this biasing arrangement will prove of interest
to constructors and will form the basis of further
experimenting along these lines with A.C./D.C.
cquipment,
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Apri!,

Ideal for conversion
into TELEVISION
RECEiVERS

T, 14 METRE

: SUPER-I
[deal for
'oversion

T
con-
into

Television  Re-

] i Ly, 12

. Band

) i i megs.

"k Co-anial in put

% and output sovk-

- ets., 10 Mazda

4 ooy, My Mains type VRE3

Carria‘te = (S1P61) valves, 6.3 volt
Pald flaments.

Brand New
WESTINGHOUSE
45 feet 10 sectional
2" DURAL MASTS

Cnmplete with six guv ropes, picket posts.
Packed in canvas hag,

Each £4-10 -. plus 6 - carriage, or two of
above in wooden transit case, £7/10/-, plus
12,6 carriage.

Send sturiped addres[.jnz envelope for Bargain
ists.

WIRELESS INSTRUMENTS

(LEEDS) LTD,
54-56 The Headrow, Leeds

Telephone : 22262

HIGHSTONE UTILITIES

Crystal Sets, which are fitted with a perm-
anent crystal detector. Why not have a set
in your own room—9/6, post 6«. De Luxe
receiver in polished oak cabinet, 18/6,
post 1'-, Spare ermanent Detectors, /-
each. When ordercd separately, 2:6. With
clips and screws, 2/10. post 3¢

lh-.ulpln;nu-s, in good order, 4/6 and 5/6.
€|

Dos « (better aquality, 7/6). Newy
Ileadphones, 10/- a  pair. Balanced
armature type (verv sensitive), 12/6 a
pair, all post 8d. New Single Earpicees,
6. Bal. armature type, 4/ ; ex-R.AF.
earpicces, 2/-, post 4d. All headphones

listed are suitable for use with our crystal
sets, Ilund Microphones. with switch in
handle. and lead. 4/-. Similar instrument
movingycoil, 7/6, post 6d.

Sparking Plug Neon Testers. with vest
pocket clip, 3/ 3. and with gause. 3/6. post 3d,
Soldering Irons. Streamlined iron, with
two interchangeable hits, one each straight
and curved; 200/250 50 w.. 9/-, Standard Fron
with adiustable bit, 200,250 v., 80 w.. 9/6.
Heavy Duty Iron, 150 w.. 12/6. all post 64,
Neon Lamps. for use on mains, showing
* live ” side of switches, etc., 3,8, post 4d.
Telephone Hand (-vnelntor with handle,
7/6, post 1/6, Bell, 4/6, post 6¢

EX-R.AF. 2-Valve (2-voly) \mnhﬁt'rs,
can be used to make up a deaf aid outfit,
intercommunication system, or with
crystal sct, complete with valves, 20.-,
post 1/6. Ditto, less valves, 10/-. Wooden
box to hold amplifier, 2/- extra.
Meters. 10v, 2din. Rectifier
wooden carryln" case, 17/6 :
m 98 ;

(a.c), in
15v., 2%in.,

10/- 5 300v.,
' 3,500v., 3iin.. m/c, 20/- ;
m/c, 54/6 . 15/600v., ~2in..
m ¢, double reading, 00 m/a, 2in., m/c.
Z‘/G i 35 amp. 2in.,

Oco

T 5/ K amp., Zain
.C. in case with switch, W6 20 amp.,
2lin,, m/i, @/B. Meter Movements, %in.
size with magnet and case (500 microamp),
2/6. Units containing two movements,
- All meters post extra. Money refunded
1f uot completely satisfied,
HIGHSTONE UTILITIES,
58. New  Wanstead, London, F.11.
Letters only. New Illustrated List sent on
request with 1d. stamp and s.a.c.

PRATTS’ RADIO

Ifarrow Read, l.nndun. N.W.10,
crubbs Lane)  Tel, : LADbroke 1734

"

1070.
(N

Iv for lmmmlnto
ACL0k (as illus-
watt 4-valve umL Neg. feedback.
Sepavate mike stage and separate mike and
gram inputs. 2 faders and tone control.
Input volts mike .002 v., grain, 21 v, £8 18s. 6d
(carriage 5=t
MODEL ACI8E., 6-valve unit with push-
pull output and feedback over 3 stages.
18! watts output., Separate mike stage and
separate mike and gram inputs. 2 faders
and tone control. Input volts. mike .003,
£13 19s. 64k, (carr, paid). Model
6 \alwe unit with push-pull output
and feedback over 3 stages. For D.C. A.C,
mains. Spec, as ACI8E. Output 10 watts,
£11 11s. (carr. 5'- extra), All above are
complete with case and chrome handles.
Output matches 3. 8 or 15 ohm speakers.
Inbuts can he mixed and faded in or out as
required. Record radio amplifiers, Chassis
models.  ACS8C: 5-valve unit with P.P,
outpuL and feedback over 3 stages, Output
B watts L0 3, 8 or 15 ohm ~peaker=. Subplies
IL'T., L.T, for tuning unit. ctc. £9 18<. 6.

(carr. paid}. \lmh-l AC4L : ALC. or U4¢
D.C. A.C.. 3 valve units, feedback. output
4 \mtts to 3 ohms. £4 19s. 6d. (carr. 2,6
\I'l..\l\l*lt\ P.M. 1'transf. Truvox
2iin., 17 6 . 5in.. 10/-; 8in,, 146 : 10in.,
18/6 ; 12in. (3 ohm.!. 37/6. Plessey, 5in.,

10'- in.. 11:9 ; 10in., 18'6. Goodmans,

8in.. 16 6 ; 10in., 286 Rom 61in,, M.Eng..
700’0hm feld, 10-

VARIABLE ~ CONDE \ 8.—2 gang,
0005, 43 ; 3 gang, 6 9 ( in, shafts)
Solid diclectric 4 . .0005, 386.
Prcigt% 50 . 100 pf., 1/3:

NSFO RN —E.HT., 2,500 v. 4 v,

T.. 4 v

350 V., 120 m.a
3)a.35- 2+ 350 4a.ov
2 a. (drop through), 22 6 &pca.ker trans-
formers, midget for 154, 351, 1C5. 3/11 each.
Standard Pen, (6V6. etc.) 3’11 : 5 watt
6 ratio. 7'6 1 30 watt 10 ratio (20-1 to 140-1
all C." 23'9. All transformors new, not

Mains t&pe
.) .da. ;4w

~—New and unused. 6V6, 6K
, 6N7, 6J5, 6C5, 6X5, 5U4, 6I'G. 6-
6K8, 1C5, 184, 6JTMET, U50, EL32,
6 6 cach. All Tungsram and B.V.A,
ble. Ex stock at list prices plus Tax.
&, cte,—Denco I, and M.W, with
reacuon 6 6 pair. Wearite P. coils, 3 -
each, All types Weymouth Midget H. coils.
iron-cored, 3 3 each. Dual range coil with
re‘lction 4 6 (matched pair. 9/-.  Osmor
* Q7 coil par‘ks 33!-. Dial assbmbly, 22/6.
Wearite IF.'s standard, 10.- cach ; M400B
midget. 10 6 each
CONDENSERS. —P]e':sey
mid,, 450 v., 39 ;
450 v., 4 6 ;
8x450 v., 2.3 ;
25 mfd., 2.) 1.
16; 2mfd 3;0\4 .1'
Papér Condensers, .
2/- doz. (cardboard) ; .02x350 v., ,5%50 v..
2 6 doz. TC C. lmm 350 v, meta.l 4,-doz. ;
0001 235, 6d. cac
MISCELIL —\Nl-‘(ll §.—Push button units,
5. M, L. G, Complete with escutcheon and
buttons. 4 - each. Chokes (new not W.D.),
20 hy., 60 ma., 66 : 10 hy.. 90 m.a., 10’6 ;.
10 hy., 150 m.a.. 143, Octal valve cans.
body. top and bhase, 1 3 complete. Volume
controls. 5 k. to 2 meg.. less Switch, 279 ;
with wach 46. Octal bases, Paxolin,
4d. cach. all other Brit, UX.
BiG. EF50. otc., 7!d. each. Linecord,
Sa 60 ohms, ft.. 3-way. 1/- yard. Voltage
droppers, .3 amp., 800 ohm, or .2 a., 950 ohm,
with feet and sliders, 4/6 cach. Jack P Plugs,
9d. Bulgin jack sockets. 1 6. Ivalek Crystal
sets in miniature white radio cabinet.
15/-. tax paid. Crystal detectors, complete
with holder. 26 : coils, 1/6, Goldring’s
latest pick-up, white. bO\ed‘ 30/- complebe

mldvet 16+8
lb <
1l ; M.C..

4B.A. bolts and nuts. 4in., 4d. doz.: 3’9
Eross. Resin-core solder, cartons 6d. and
5/-, MW. H.F. chokes, 1/3.

All goods new and unused. C.W.0. or C.0.D.
?Otasmp for list. Post paid over £1. Oven
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YOU CAN MAKE A FINE AUTO-
RADIOGRAM WITH THIS CHASSIS
1950 5 VALVE FOUR WAVEBAND A.C.
SUPERHET. Product of a Leading Manu-
facturer.

e

P
e vy\.’" g

Dimensiouns. 14}in. X 81n. x 3in. I'inished in
cream cellulose. For A.C, operation only.
200-200 volts. 40-60 cycles. Consumption
60 watts.

FOUR WAVEBANDS. 12-30 m., 30-60 m.,

200-550 m.. 900-2,000 m. Valve combination.

Mazda TH4l, VP4l HL41DD. PEN45, UUS.
Large illuminated glass dial, size 8in. X
5in., with coloured waveband scales and
station  nam ll{()\ (ORED COILS
and g 0] [ormers.

HIGI SELECTIVITY and SENSITIVITY,

PICK-UP Sockets fitted and switched in
Wavechange assembly. Power output 4!
watts. Variable tone control. Extra L.S.
sockets,  Price includes 8in. P.M. speaker.
A MAGNIFICENT INSTRUMENT IN
EVERY RESPEC] 96 Carr. paid.
MARCONI AUTOMATIC RECORID
« II/\\ R with pick-up matching trans.
£10 10/8 Carriage paid.

With these two units and a cabinet which
you can make yoursell vou will have a
fine instrument equal to any costing three

times as much.
PROMPTDELSV LR\ PI I! r, \\\
TRAIN. ACTE
DELIVERY GU \l( \\l
H.P. RADIO SERVICES LTD.
Britain’s Leuding Rudio Mail_ Order House

556 County Rd.. Walton, Liverpook 4
Tel. : Aintree 1445 BEstab. 1935

“YOU CAN RELY ON US”’
FOR CLEAN COMPONENTS
AT COMPETITIVE PRICES

IMMEDIATE DISPATCH

LOOK—
JUNST \ l‘l }‘\:"()(l.l R l INES
V. \I\IS—-GI\B 6()7 6K7, b 274G, 574
(Metal), 1C58t. 6J7. KTW6I, USO DHS83,
U111 each, 7/8'
1R5 786 . 155, 6/-

(BO\ed) 3/6. EF3s”

(Boxed), 2/6.

BRAND NEW
FILAMENT TRAN MR MERS,-200/240 v.
Primary. 6.3 v. 1.5 a. Secondary, Standald
small Speaker trans. size, 8.6, 4 v. 3 a.

Secondaty,
AV SWITCIES, —2

(Boxed), 7/- 61{6

12/6. .
WAVECIHE ANGE pole
2 way Mldget Oak type, 2/6, 1 pole 3 way,
1:3, 4 pole 3 way, 3/6.
LOUDSPEAKERS, —2iin., 25/8 3iin.,
126 ; 5in. with dust. cc\er 99 b!in., 12/6 .
with Transformer, 17/6: R. & A, 8in., 10/8,
with Trans., 18,8, AL[ BRAND
SPRAKER TRANS.—55 1 Pentode, 4/0
4 Ratio, 6/6 ;. Midget Mains Pentode, 3/9 .
Super_Midget to match DL92, 354, 4/3.
(,()lLs.—-Wearlte P 3:- (Blueprint sup-
MW/LW I‘ah. 7/6 (circuit),
TROLYY l( ~. _fd v. Mideet,

hn diam., 2/6 . .L:O v Ali, 2/6 :
32 mid. 350 V., Ali 3 - .16 mifd. plus § mfd..
‘%5(} v, All. 5/6 Z‘fl mid. plus 16 mid., 350 v.,
1 H
ISTANCIES,—f watt, 3d. ; § watt, 4d.;
1 wabt, 8d. Large Stock.
Write, 'Phoune, or Call for :

CATALOGUE No. 7. containing Data and
Circuits, 2id. Stamp.

RADIO SERVICING CO.
444, WANDSWORTH ROAD,

CLAPHAM, LONDON, S.W.8.
Tolephone : MACaulay 1155,
77, TTA Bus ; 26, 28 Tram. S.R. Station,
Wandsworth Road,
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H thwE ggNG’EVERNMENT 2L L "y a
supply anything EX- sy, 2 he
: FIRST-CLASS PRl any g bl AT Britain's.
RHDIO COURSES . FULLY GUARANTEED AMERICAN LEF. UNITS. Supplicd
compl ere wit octa ase valves an

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After briet, intensely mterestlng study
—undertaken <t home in your spare
time—YOU can secure your pro-
fessional qualification,  Frepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

.= =—— FREE GUIDE -__i

I The New Free Guide contains 132

l pages of information of the greatest
importance to those seeking such

I success compelling qualifications as

| A.M.Brit.l.R.E., A.M.ILE.E, City
and Guilds Final Radio, P.M.G.

l Radio Amateurs, Exams.,

l Matric.,, London B.Sc. (Eng.),
A.M.i.P.E., A.M.l.Mech.E.,

l Draughtsmanshlp(allbranches)

|

I

I

1

1

|

12

our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication, It may well
prove to be the turning point in your
career,
FOUNDED 1885—OVER
Y e = 150,000 SUCCESSES. mm e {

NATIONAL [INSTITUTE OF
ENGINEERING

(Dept. 46|). 143, HOLBORN
LON ON E.C.I.

|
I
|
I
|
I
etc., together with particulars of l
|
I
I
|
I

AUTO CITANGERS IN STOCK
GARRARID R(C65 A, A.C./D.C. MIXED
RECORDS. Standardlightweight magnetic

head, £20-15-0.

GARRBRARD RC65 A, AC. IIXED
lg’{ll%C{)snDS. Standard lxghcwclght head,

GARRARD RC70 A, NON-MIXED,

A.C.
lightweight head.

Rim drive, standard

£10-9-1.

.M. 1, Marconi, A.C, Auto Changer non
mixed, Hi-Fi head. Complete with
Transformer. £10-10-8.

( ()l LARORC500. A.C., AUTO CHANGER.
N M Crystalor Hi-F{ head. £10-15-0.
i. Unpolished, for all the above
Motor boards ready cut to fit
plave. £3-10-0.
MOTOR AND TURNTABLE with magnetic
pick-up and auto stop. COLLARO A.C
£8-13-6: GARRARD A.C./D.C. £12-9-2.
Motor and ‘Turntable onlv—COLILARD,
Induction type A.C. £5-18-4. A.C.'D.C.
£9-5-6.
All items can be supplied C.0.D. up to 13 lb.
in weight, Otherwise cash with order

chanrers.

please.

Speclal attention to overseas orders,

which are free of purchase tax.
TAYLOR TEST GEAR

The entire range by this famous maker is

now avaijlable on hire purchase. S.AE.

for catalo; and terms.

ALL AV T C R NOW [N STOCK

AVO 7. Leather cases. £2-2-5.

We are the larzest actual stockists of AVO

METERS in England. 5.AE. for cata-

logue and price list.

MODERN FELECTRICS LTD,
164, CHARING CROSS ROAD, LONDON,
w..e,
TEMPLE BAR

TELEPHONE : 7587,

motor generator, which is easily converted
to a motor running from A.C. or D.C.
mains. Valve line-up : 6, 6SH7, 2, 6H6 ;
2, 7193 ; alsoincorporating reduction drive,
carbon pile voltage regulator, and crammed
full of resistors, condensers, and relays, etc.,
28)- each, in new condition.

PYE STRIP FOR 45 Mc/s. A complete
vision receiver with 4 R.F. stages. Detector,
Video amplifier and phase splitter. Uses
6 EFS0 and | EAS50. Stripped from new
equipment. Offered at 39/6 less valves.
post free, or with all valves, 67/6.
RECEIVER TYPE 68 (receiving portion-of
walkie-talkie). Battery super-het. Range
3-5 mefs. valve line-up three ARPI2, onc

ARB, 465 kcfs. IF transformers. These are
new but slightly store soiled. Bargain at
13!6. Post free.

RECEIVER TYPZ 8. Similar to th:

above but range is 6 to 9 mc/s., same price
18/6. Post free.

PERFORMANCE METER NO. 2. For
A.C. mains, 230 v. operation, and complete
with the following valves 2, EFS0; |,
EC52; | 5Z4; 1, EASO; |, Y63. Brand
new and in original cartons these units
represent real value at only 45/-. Carriage
Paid.
i Best Buy at Britain’s
CHARLES BRITAIN
(RADIO) LTD.

r il, Upper Saint Martin’s
Lane London, W.C.2. TEM. 0545
Shop hours : 9-6 p.m. (9-1 p.m. Thursday)
wmemm OPEN ALL DAY SATURDAY mmem

H.A.c.

Noted for over 15 years for .
Short-Wave Receivers and

Two ,,

These  kils
accessories, and full instructions.
Before ordering send stamped,
for descriptive catalogue.

”» ”

(Dept.

Short-Wave Egquipment

One Valve Kit, Model “C” .o
wpw o
are complete with all

addressed envelope

“H.A.C.” SHORT-WAVE PRODUCTS
TH) 66 New Bond Strcet,

Specification :

Knts of quality AC., HO watts.
50 and 60 cycles.
Price  20/- Plug-in Vibrator,

’ 43/'

d
components, Pereeped By

] 57
I.ondon, W.} !

A NEW CONYVERTER for 1950
Model No. 230/110A ’

Incorporating many new and practical improvements to meet
fluctuating mains-voltage supply.

Input,
R.F. and L.F. Suppression.

easily changed.

tapping transformer by baseplate removal.
the

Literature and supplies available from

VALRADIO LIMITED,

FORTESS ROAD,

180f270 volts D.C.; Output, 230 volis

Frequency :
Access to interior for

specialists in Vibratory conversion-
Famous since [937.

LONDON, N.W.S5
GULliver 5165

CLEARANCE SALE

Guaranteed Bargains

2Volt 20 A H. Accs.. 6'11d. each. Heavy
Alnico Magnets. lift 50 Ibs.. 7 6 each.
20 Contact Stud Switches, 3 6d. each.
DRomb Timers. 9/6«. each. Air Pumps,
19/6d. cach, Capillary Thermometers,
9/6d. each., K24 Camera Magazines,
2.6, cach, and a larze selection of
eguipment of all types.

3.AE. for a copy of our Super Detailed
List, Something for Everyone.

IAVE A GO WITH WILFLO.
WRITE NOW,
WILFLO PRODUCTS

222, Gorbals Street, Glasgow, C.5
SOUth 2385,

There are Candler Morse

Code Courses for

Beginners and
Operators.

&f Send for this Free
i4 ¢ BOOK OF FACTS”
b It gives full details

.41 concerning all Courses

THE CANDLER SYSTEM €0. (5.L.0.)
121, Kingsway, London, W.C.2.

Candler System Co., Denver, Colorado, U.S. 4.

VALVES

6V6. BK7, 6K8, KTW61, 807. 6Q7, GN7. 6J7,
6J5, 6X5, HSS 6F6, Us0, 524. L63, 174, 154,
5, 354, EL35. 6ACT.

New and 6/3 Post

Boxed Free

\I’l AKER Oﬂer 3din.. 129
lin.. 11'-; 1Uin,.
Few onlv 1 in. Elmmf

Special
5in., 10 H n
16 - . 12in., 35 -.

5in. P.M. in handsome Dlasblc cabinet. with
V'controland lead. Creamor Walnut finish,
5 -

Bargain parcel. 100 mixed

preferred typcs. l-.

Condensers, 8 mfd. 450 v.. 26 : 8 x 8, 430.

29 . 8x186,450, 3,-'16)16 450 33 Splaguc
doz. T.M.C., 500, 6'~

Twin ((Jl-l Buzzer, AdJusL tone 36
RADIO UNLIMITED,

ELM ROAD, LONDON, E.17
Telephone : KEY 4813,

Reslstor
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JImpressions

Review of the Latest

112 Forty-ecight Preludes and IFugues, by Bach,

I remain a onument still unsurpassed in
their kind.  They are perhaps the finest
existing examples of preludes and fugues illustrat-.
ing all the main keys, and although Bacli’s aim
in writing them was technical, thero is cousiderable

cmotional  experience distilled in them. This
month Denis Matthews has made a reconding of

““ Prelude and Fugue No. 8 in 18 Flat Minor,” on
Columbic DXT1635. He has a very extensive know-
ledge of the ** Forty-eight,” which enables him Lo
give a first-class performance.

The ¢ Tragic Overture,” by Brahms, is con-
strneted with his customary skill, the mood sus-
tained with remarkable persistenco exeept for a
brief consolatory episode allotted to the violins,
There is a fugato section based on matter fron the
lirst subject, a fine passage showing Brahms in full
command of traditional forms. The overture
occupies three sides of two records, Columbia
LX1251-2, played by the Philharmonia Orchestra,
conducted by Paul Kletzki, and the cpilogue is an
attractive arrangement of the Hungarian Dance
No. 5, one of the many happy results of Brahins’
early mterest in Hungarian folk music.

After an interval of twelve years the series of
International Chopin Competitions, inaugurated in
1927, was resumed in Warsaw in September, 1949,
A jury composed of musicians from fifteen countries
carefully weighed up the merits of all the com-
petitors and finally awarded the first prize to two
candidates of equal quality—Halina Stefanska
and a Russian pianist. It may be accepted without
question that the standard of playing achieved by
the winners was extremely high. This month
Stefanska makes her début for His Master’s Voice,
with a recording of Chopin’s Mazurka in C Sharp
Minor, Op. 63, No 3 and Mazurka in A Minor,
Op. 68, No. 2, on H.M.V. BY866. The mastery
displayed in the Mazurkas she has chosen promises a
very great future for this gifted pianist.

Vocal

Jussi Bjorling has Dbeen well served by the
gramophone., His carcer on records has been one
of steady development, heginning when he was only
eight years old. Now in 1950, Bjorling is in the front
rank of operatic tenors, with a magnificent voice of
Caruso’s power and a completely mature artistic
personality. Accompanied by the Stockholmn
Concert Association Orchestra, conducted by Nils
Girevillius, he has recorded in Ttalian “ L’Albha
Separa Dalla Luce L’omabra ” and *‘ Angels Guard
Thee,”” whichissungin English, on H.3M.V. D_{1193}.

The famous melody of *“ Star of Eve ™ must be
one of Wagner’s most poetical inspirations. Redvers
Llewellyn, with the Philharmonia Orchestra, con-
ducted by Warwick Braithwaite, gives a deeply
sincere performance on H.M.V. 3952, and' ane
feels that he i1s in truth Wolfram, the faithful
friend of Tannhauser. Turning the record over we

come to the scene in the hall of the Wartburg. |

In this the melody is in the style of a recitative

on the Wax

Gramophone Records

and, if not so familiar as its companion picce, has
attractions all its own.

*“The Lass with the Delicate Air ’ and its Polish
companion, ‘*Mother Dear,” give Gwen Catley
splendid opportunities for showing her excellent
style of singing on #H.31.1. BY867. Not, as is often
thought, composed by Thomas Arne, the famous
¢ Lass with the Delicate Air " is the work of his
son, Michael.

Variety

For his latest H.JMLV. recording, George Mela-
chrino has arranged a selection of intriguing tunes
from the film ¢ Look for the Silver Lining.” As
always, Melachrino  extracts the best from his
orchestra on H, M. V. C3957.

It is a long time since the wonderfully rich voices
of the Don Cossack Choir were heard on records in
this country—and that makes their return all the
morve welcome, for their singing has lost none of its
old magie.
and ‘A Hazel Tree,” on Columbic DX1639.

For recordings of the latest popular songs you can
take your pick from Bill Johnson singing, ‘T Can
Dream, Can’t I and ‘‘ The Road to Sante Fe,” on
Columbia DB2648 ; the Tanner Sisters singing,
** Mamma Knows Best ™ and ** Round Her Neck She
Wore a Yellow Ribbon,” on Columbia BY8T3 ;
Perry Como singing, ** The Meadows of Heaven ”
and ‘““ A Dreamer’s Holiday,” on #.3.V. B9876 :
Frank Sinatra singing, *‘ It Happens Every Spring >’
and ‘“ If I Ever Love Again,” on Columbia DB2644 :
and the Radio Revellers singing ‘ Dear Hearts and
(ientle Peoplo ” coupled with
Ribbon,” on Columbia DB2640.

Dance Music

Most of the hit tunes have been recorded by a
number of popular bands. This month Geraldo
puts hLis distinctive sweet-music stamp on  two
British tunes, ** Best of All” and ¢ Long, Long
Ago,” which he and his orchestra have 10(01(10(1 on
DParlophone F2399.  Harry Roy and his Band
introduce two well-tried favourites—** Trger Rag”
and ‘‘Canadian Capers,” on Parlophone F1919.
Oscar Rabin and his Band have recorded ** Jealous
Heart” and ** Someday My Heart Will Awake,”
on Parlophone 172400, an(l Robert Inglez and his
Qreliestra  introduce ' Our Love Story ™ and
" Scottish Sammba,” on Ia)[oplzonc R3259. For the
jazz enthusiast there is ** Memphis Blues’
*“Maple Leaf Rag,” played by Humphrey Lyttelton
and his Band, on Parlophone R32575.

TWO NEW EDITIONS

“PRAOTIOAL WIRELESS ** cmcun‘s
. 15th Edition

WIRELESS COILS,CHOKES & TRANSFORMERS
E€th Edition
6/- or 6{6 by Post from
GEORGE NEWNES, LTD., Tower House,
Southampton  Street, Strand, London, W.C.2.

They have recorded “* Twelve Robbers .

‘*Shie Wore a Yellow |

> and
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NEW R.S.G.B, ‘' Amaleur Radio"
Publications.—Simple Transmitting
Equipment, 52 p.p.. 2/3. Receivers.
96 p.p.. 3/9. Both fully illustrated.
The Transmitting Licence (3rd Edi-
tion). 1/- (belowi. .

R.S.G.B. Technical Publications.—
R.S.G.B. Bulletin, current issue, 1/6.
Tive recent issues, 2/6. V.H.F. Tech-
nique, 96 p.p., 3/9. Valve Technique,

104 p.p.. 3/9. Microwave Technique.
68 p.p.. 2/3. Transmitter Interfer-
ence, 32 p.p., 1/6. Service Valve
Equivalents, 32 p.p., 1/3. Prices in-

clude postage. RADIO SOCIETY OF
GREAT BRITAIN, 28, Little Russell
Street. London. W.C.IL.

BRITISH SHORT WAVE LEAGUE
(founded 1935)—over 20 departments
(QSL Bureau; DX Certificates; Tech-
nical; Translations, ¢tc.} and monthly
““Short Wave Review.” For member-
ship .details send S.AE. H.Q., 53,
Victoria Street, London, S.W.1.

“ PERSONAL PORTABLES " is now
veceiving such comments as * highly
interesting,” * excellent,”” *‘ best half-
crown’s worth,” * most informative,”
etc. Get your copy of E. N. Bradley’s
latest book now, 2/8, post free, and
build one of the several fully illus-

trated and described circuits for
holiday use, BRADBROOKS, Sennen,
Cornwall. . o .
TR9 TRANSMITTER - RECEIVERS,

these were formerly sold at £6 each,
the remaining few to be cleared at
25/- carriage paid. THE STAMFORD
RADIO CO. 199, Stamford St
Ashton-under-Lyne, Lancs.
MIDDLESBROUGH.—Large stocks of
Components and Radio Kits ;
'+ Osmor " Coil Packs, 30/-; Amplion
. Test Meters, 1,000 o.p.v., 67/6 ; Dials,
11/9 ; Denco Kits from £6/17/6, plus
tax. Call in _and discuss your prob-
lems. PALMERS, 114, Waterloo Road.
DUKE & CO., 219, Ilford Lane, llford.
Essex. Requested bargains this month:
The 7/6 bargain. Sets packed with
useful componeiits and gear. post 2/-.
Pre-H.r*. Units ftor T.V. or V.H.F.
receivers, requires only EF50, Co-axle
plug in and out, still a few, 2/6 plus
6d, post. Condensers, new. 32432 at
.. 3/6; 848 at 3/-; 16416 at
3/6; 8416 mfd. 450 v., 2/6 ; 16 mid.

.. 3/-; 16 mfd. 450 v.. 3/3:
8 mfd. 500 v.. 2/6. Transformers,
new, by request, 2K 4 2-0-2, 25/9,
2/- post ; V.C.R. 97 EH.T. 2K, 19/6
plus post. Chokes, 120 m.a. 9/6; Lee’s,
4 for 5/- T.V. Aerial.
chimney fixing bracket. 5/- plus 1/6
post. Valves from 2/6, no clients
disappointed. Our advice and assist-
ance available to all. Crystal Sets.
8/6 ; still going out to repeat orders.
We guarantee reception. Tuning
Condensers, 2/2 single, 4/6 two gang,
2/6 three gang. Phones, low 2/6,
high 4K 4/6. Speakers, new exten-
sions. in cabinet. perm.. 3 ohms..
14/6 plus post 2/-. Speakers, .
10/-, 8in. 11/9, 10in. 19/6 12in. 35/-;
Truvox Eliptical. 19/6.  Telephones,
ex-G.P.Q., 15/- each. 25/- pair. post
1/6 each. T.R.F. Kits. in walnut
bakelite cabinet. £4/19/6; ivory
cabinet 6/- extra. When remitting
C.W.O. please, plus postage. Send
stamps only for detailed lists. Trade
and export cnauiries invited.

NEW SURPLUS VAVES at 6/6 each.
6V6. B6KB. 5Z4, etc. Pentode O.P.
Trans., 3/-, 5in. P.M. Speaker. 11/6,
Assorted Condensers, 4 p.f. to 2,000
p.f.. 2/6 doz. All post free. 1d.
stamp for list. WRIGHT, 89. Chud-
leigh Rd., Manchester. 8.

RADIO MART, 22. Tubwell Row.
Darlington, offer vou the best value
in Radio Components: 2 mfd. T.C.C..
1/-: .0005 twin gangs, 5/- and 6/-;
.0005 miniature twin gangs. 7/6; .l.
.01, .05, 100 PF at 6d. each. .002,
.001, 1,000v., 7id., .1, 600v.. 9d.
Carriage paid _all orders over £2.

RATES ¢ 3- per linc or part
thereof, average five words to line,
minimum 2 lines. Box No. 6d. extra,
Advertisements must he prepaid
aod addressed to Adveriisement
Manager, * Practical Wireless,”
Tower House, Southampton St,,
Strand, London, W.C.2.

MATCHB0X RADIO SET.—With the
aid of our full instructions you can
build a complete radio set in a
matchbox, using parts easily obtain-
able from your radio dealer. This
is made possible by the usec of the
Crystal-Valve Radar Detector—a
wartime discovery. Tunes the B.B.C.
wavelengihs and works off a short,
indoor aerial in many districts.
Powered entirely by the incoming
signal, no batieries are required,
Fuil step-by-step instructions, work-
ing drawings, and theoretical wiring
diagram. Price 2/9, post free. JOHN
O’'BEIRNE (W14, 137 Cotham Brow,
Bristol, 6. Mail order only.

5 CORE CABLE, rubber insulated.
9/012 colour coded. rubber covered.
35/- 100 yards; 7 core ditto, but
cellulose covered, 45/. 100 yards;
stamp samples. Beliing Lee type
5 pin Plugs and Sockets. 80/- per
100 ; 7 pin ditto. 100/- per 100. High
grade Panel Lights. frosted domed red
glass crystal, plated bezel, M.B.C..

80/- per 100. £14 for 400. Ceramic
EF50 Holders, 25/- per 100: VCR97
Holders. 18/« per dozen. Throat

Mikes. 15/- per dozen. A. McMILLAN,
5. Oakficld Road, Bristol. 8.

SOUTHERN RADIO'S WIRELESS
BARGAINS. -— Bendix Command
Receivers, BC454 (3-6 megs.) and

BC455 (6-9.1 megs.). 6-valve supcrhet
12SK7 (3), 12SRT (1), 12A6 (1) and
12K8 (1). new, 36/6. Control Boxes
for BC454 and BC455 Receivers, with
three dials and slow motion drives,
three 50.000 ohm vol. controls and
six rotary switches. In maker's
sealed cartons, 13/6. . Rototherm
Temperature Meters, brand new,
chromium finish. 6/.. Periscopes, ex-
U.S.A.., brand new, with internal
telescope. 17/6. Radio Compass Indi-
cators with Selsyn motor, 3in., 360
degree dial. Black crackle finish.
Ideal for beam indicators. Brand
new, in maker's cartons, 13/6. Throat
Microphones, low impedence: with 3ft.
lead and plug, 3/6. Delco Hand
Generators, brand new,
cases with spare brushes, 6 voits, 4
amps.. 17/6. _.Lufbra Hole Cutters,
adjustable to 3}in. dia., 5/6. Westec-
tors, W.X.6 and W.112, 7/6 per dozen.
BCY929 Indicator Units, 2}in., 3BP1
tube. non-persistent valves, 2x2 (1),
6X5GT (1), 6HS (2), 6G6 (1). 6SN7
12), with switching motor, etc., in
black crackle-finished case. 45/..
R.A.F. Bombsight Computers. brand
new. Contains gyro. motors, rack
and worm gearing. barometric
bellows, differentials. counters. etc.
Ideal for experimenters and model-
lers. 60/-. Servo Unit Assembly for
bombsight computers. including 27
volts motors. gearing. bellows, etc.,
17/6. SOUTHERN RADIO SUPPLY.
LIMITED. 46. Lisle Street, W.C.2.
(GERrard 6653.)

97/6 CHARGINE

SWITCHBOARDS,
12/32v., 500 an 1,260 volts, amnps..
cut-outs, fuses, resistances, etc.. 4
take-off superb unit. in case, 75/-:
Dynamos, 24v., 1,000 w., 9in. x 7in.,
%in, spindle, 75/-; Electric Motors.
230v/1,50 1/5 h.p. Incorp. 1,260c. con-
verter 58/-, Rotary Converters, from
1-12 kw., 110 and 220v. D.C. to 230v./

1/50 A.C.. from £15. Motor genera-
tors 1-6 kw,, 110 and 220v. D.C. to
24/35v. D.C.. £5-£59 ; Mains Trans-
formers. 1-200 kva., all types.
POWERCO (late Benmotors Power
Supplies). Wandsworth Town Stn..
York ., London. BAT.
5234. (10 mins. Waterloo.)

‘Hutton, Brentwood, Essex.
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R.F. UNITS, 24 and 24 mod. 27, 12/6
ea. RI1124 Receivers with 6 13 V.
universal valves, 15/-, carr. 2/6.

Transformers to suit 230 v. A.C. 13 v.

1, a.. 6/-. Toggles S.P.D.T.. 1/-. 9/-
doz. Resistors. 100 assorted on tag
boards, 8/6. Tubulars. astorted. 10/-
per 100. 12 assorted Coils. L.M. and
S.W.. 7/6. 24 Ceramic Stamp Trim-
mers, on panel, 3/9. 5 m.a, Meter
Recs.,, 6/-. S.T.C. 275 V. 1} a.. 21/-
ea. Relays, 24 v. D.P.S.T., in case.
5/-. Driver Transformer, P.P. I-1

split P. and S. heavy duty. 8/6. 1 doz.

Assorted Transformers, 15/-, Panel
Indicating Lights. 9d. ea. 2 Gang
.0003.  2/9. 3 g, .00015. 2/9,
465 I.F.s. new and boxed. 4/81/38.

. H

Yaxley tvpe Switches. 9 w.
11 w. I.LP. 5 B., 4/6. Mike Trans-
formers. 100-1. 3/6. Midget type to
match 45 ohm. M.C. phones. in case
with switch, 3/-. hone Adapters,
H. to L., 3/-, 2in. Meters. 0-20 v..
0-40 V., 20-0-20 a.. 50-0-50 a., 4/- ea,

24in. 100, 200. 300 and 500 m.a., 10/-
ea. 4in. 0-1 ni.a, «Cal. ohms., 35/-.
0-4000 Electrostatic, 4in,. 35/-, Cell

Testers. by Turner. 3-0-3 and 30-0-30.
15/.. Mansbridge Blocks, .5. 1 and 2
mfd. 7/6 doz. Indicator Units with
V.C.R. 97 and 8 valves, brand new.
in cartons. £4/10/- ea. o
6AK5. 9/6; 90C0l. 6/6; . 5/-;
EF50. new 7/6, used 5/- ; EF39. EF36.
EF54, EBC33. 6SH7. 6J5. 4/9; 6N7.
7/6; 6V6. 6F6. VU29. 6/-; Pen.46.
10/-; EAS50, . 2/6; SP61. 3/-:
EB34. 3/-. If interested in Onptics,
Enlargers, Projectors, Telescopes.
etc., get our new bhooklet price 2/6
ea. Optiral lists and radio and elec-
trical lists free on receipt of vour
5.a.e. H. ENGLISH. Rayleigh Rd..
Phone :
1685.

- Prices quoted.

in maker's’

REPAIRS to loudspeakers. Cones.
coils fitted. Fields altered, rewound.
Output transformers, clock coils.
Satisfaction guaran-
teed. L. S. REPAIR SERVICE. 49,
Trinity Rd.. Upper Tooting, S.W.17.
(‘Phone: Balham 2359.)

NEW, Canadian 58 Walkie-Talkic,
with all spares. £10. Box No. 192,
SUPREME RADiI0O, 746s8.. Romford
Road, Manor Park, E.12 (Tel.. ILF.
1260). Est. 16 years. New Bargains.
Midget Valves, 1T4, 1S5, 1R5, 1S54,
7/- ea., boxed. 0.0005 mfd. Mica
Dialectric Variable Condensers. 2/9

ea.; 24in. Moving Coil Speakers. 2.3
ohm voice coil 14/11 ea.; Midget
Persona! Output Transformers for
DL92 valves, etc.. 4/- ea.; B1G Valve
Holders. Amphenol type, 9d. ea.;
B9G Valve Holders, ceramic type, 6d.
ea,, 5/6 doz.; Retaining Rings for-
B9G valve holders, 8d. ea.; { walt
Resistors, 10 ohms, 22 ohms. 27
ohms, 47 ohms, 82 ohms, 120 ohms.
180 ohms, 250 ohms. 330 ohms, 390
ohms, 820 ohms, 1 K ohms, 39 K
ohms, 11 K ohms, 470 K ohms, and
10 M ohms, 1/9 doz. or assorted doz.

18/6 ; Gross only. 3 watt Resistors,
3.2 ohms, 68 K ohms, 16 K
ohms, 18 K ohms. 33 K ohms.
100 K ohms. 150 K ohms, 220 K
ohms, 2/- doz or asstd, doz. 21/-;
Gross only. 1 watt Resistances, 220

ohms. 270 ohms, 470 ohms, 1 K ohm,
3.3 K ohms. 8.2 K ohms, 18 K ohms,
33 K ohms, 56 K ohms. 68 K ohms,
75 K ohms, 1 M ohm, and 2 M ohms.

4/. doz., or assorted doz.; P/Fs Con-
densers, 40 PPF 50, 60. 65, 70, 180.
305, 307. 500, 530, 570, 590. 700. 1.800,
and 4,55 PPF, 2/6 doz., or asstd.

dozen only. 4 mfd. Metal Screw Base
Condensers 350 vw.. 6d. each ; 1 meg.
Carkton and 5 K ohms W.W. var.
controls, 1/- ea.; .3 M ohms, 7id.
ea.. Balanced Armature Type Head-
phones with headband and lead, 3/6
per pair. Many other radio and
television bargain lines in stock.
Terms C.W.O0. No C.O.D. Send 6d.
extra for postage orders under £5.
2id. S.A.E. all enauiries and lists.
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SURPLUS. — Valves at 2/6: 6HS,
EA50, EB34. 7193 ; at 3/6: 6SHT,
SP61. SPil. CV6, P6l. 9006, 3B24; at
5/-: 12SK7. 19SR7. 11SG7.  13C8,
12AH7, 6SL7. 9003. S5R4GY. 6SNT.
6J5G.  KTW63,  EF36  2X2 12K8,
6ACT, 6AG5. 9002, EBC33, ARPI2
ARB.'VT90. 2C26 ; at 6/-: 5U4G. 6B8,

574M, 573. EF50. 6C4. EK32, 954, 955.

6N7: at 6/6: 6X5. 6SCT, 6C5, 5T4,
6)TM. 6SJ7. 6V6GT. 1T4, 1R5, 1S4,
VUIll, EF5t; at 7/6: 6LTM. ECH35,

6K8M. 6F7. 807. VRI3T, CV66, 2A3;
at 8/6: 6AKD5. 6L6G. No. 18 Battery
Rx.. 6/9 Mc/s., 2 IFTs. 465 Kcrs.,
R 12 (3), ARS8 (1) valves. with

:.. 20/-; Loading Units, 2A. 5/6:
Fo;,gle Swilches {metal), SPST.
DPST. 1/-, DPDT. 2/-, Rotary 4PST,
1/3 i Pye Plugs, 6d.: Sockcts. 6d.;
Teepieces, 1/- (coax). CALLERS only
this item: APN4 Indicator (chassis
onlyv), 15/-; R13556. unused, £3/10/-.
RF Units for B’ham., S. & V.,
3BP1, 15/-; VCRYT,
Transformers, 230v.
. 8'6; Drivers CT Pri.
. ratio 1:1.74. RCA. 7/6 ; Meters,
0/150v.. 8/6, 0,500 MA. 5/-;
Vitreous resistors, 35k.. 35w.. 30k..
25w.. 400 ohims. 20w.. 3k.. 12w., each
1/-; Ceramic v/holders, B1G/B9G. 9d.,

B7G. cans. 9d.; miniature variable
conds., spindled. DE 75pf., 1/6, twin
T5pf., 2/6, 25pf.. 1/3, 60pf.. linear. 2/6,

30pf.. presct, 1/-. Epicyclic Drives,
1/6 ; Spindle Couplers. 9d, ; Ceramic
Insulators. asstd.. 10/- doz.; Dyna-
motors, PM, 12/24v. to 250v.. & 6v..
smoothed, suppressed. cased 8/6,
Terms C.W.O. Carriage pd. over 5/-.
S.AE.. enquiries pl., W. A. BENSON,
308. Rathhone Rd., Liverpool. 13.

VOLUME CONTROLS.—Special offer
.5 megohm Dubilier, med. spindle. 1/-
cach. GEDDES. 19. East Looag.
Frestonpans., Scotland.

VACUUM CLEANERS and Gram.
Motors, repalrs our speciality. Arma-
ture rewinds. new bearings and com-

mutators fitted. also transformers
rewound, speakers  repaired.  Com-
petitive prices. Trade enquiries
mvited, 2 to 5 days c.o.d. service,

Send s.a.e. for price lists to: A.D.S.
CO. (V.EM. Decpta, 261-3. Lichfield
Road. Aston. Birmingham. 6. Est. 1935.

THE *“ TONEMASTER ' AMPLIFIER.
Sensulional new audio Amphfier by
R.S.; the most flexible on the
market today ; three channels, bass
lift, treble nn middle lift. treble
cut, negative 1eczlbnck; for A.C. 100-
250v. 5 watls. output—impedance to
suit your speaker (please state) :
input for magnetic, crystal or hi-fi
pickup. full provision for tuner;
price (fully guaranteed and lesled)
£8/19/6 ; 1mmediate delivery.  No.
High Quality Tuner. specially recom-
menced for above amplifier and Leak
1, Williamson & Charles Amplifiers ;
& M. wave T.R.F., infinite im-
pedance detccelor ; Lbsolutcly com-
plete. built and tested, £5/10/-. Ditto
kit, £4/10/-. No. 2 L. M. & S.-wave
Superhet Tuner, special quality
handwidth, beautiful full-vision dial
assembly (10in. X 4iin. scale),
£8/10/-. Dicto kit, £7/16/-. 12 watt
Push-Pull Audio Amplifier for A.C.
110-250v.. jnputs for twin turniables,
mike and tuner, special feedback cir-
cuit, 3. 7.5 and 15 ohms output ;
price 10 gns. Latest Gram. Units :
Collaro RC49 A.C. mixed 8§-record
Changer, cryvstal pick-up, £14/6/8.
Marconi ACI100 non-mixed 10-record
Changer with hi-fi lightweight pickup
and iransformer, £10/10/7. Television
Constructors ! Full range of com-
ponents for Viewmaster (London and

Midland) and Electronic Engineering
{London and Midland) available.
Full bargain catalogue "‘d Terms :
C.W.0. or c.o.d. an amount.
NORTHERN RADIO SERVICES 16,
Kings College Rd., Swiss CoLtage.
London, N.W.3. (Primrose 8314.) .

PRACTICAL WIRELESS Televisor,
Aladdin formers 5925 complete with
core, 10d. each. Other components in
stock shortly. Send s.a.e. for details.

R F. SHILTON, 19, Clarendon Road,
Salisbury, Wilts. .

DISC RECORDERS for the amateur,
complete nigh quality machines,
discs, stylii. Hwh fidelity Amplifiers,
Osmor Cnilpncks. SIGMAPHON, 50,
Millvale, Broniley. Kent,

DUNK & HEALEY

Brand New Valves Fully Guaranteed
EFS0, 716 ; 6V6G, 716 ; SU4G, 816 ; 5Z4, 616
' Westalite *  HT47  Metal Rectifiers,
250 v, 60 mA., 519. 40 v.2 2. (230 v. 50 cps.
Primary) Transformers, Heavy Cast Shrouds
Terminal Block, 1316.

Qur range of Fine Chokes :

10 H. 80 mA., 5!9; 10 H. 120 mA., 619,

S H. 200 mA_, 86 ; 15 H. 250 mA., 12/9;

10 H., 300 mA., 12/6 ; 15 H. 100 mA., 8/6.

67, OSNABURGH STREET,
LONDON, N.W,I.

REMEMBER US

FCR ALL YOUR
METAL WORK
TO SPECIFICATION
Chassis — Screening—Housing for

your VISION, SOUND, TIME-BASE,
PCWER, and TUBE ASSEMBLIES.

AND
START WITH THE RIGHT FINISH !

We crackle or stove-enamel the
completed job. Estimates with
plecasure,

Buccleuch Radio Manufacturers
6 Wheatfield St., Edinburgh, 11,

‘Grams @ ** Therm."' ’Phone 64596

RADIO 6200 ANNOUNCES

New 68 v. 500 Mcs.
2. 419.

4 for
8

X 1 [
D \I'Ill{ AGMS.  (Hin. dmmeter speech

coily, 5 - each. 4,000 ohm Headphones,
New, 7 6.
12 VOLT VIERATOR UNIT No, 4, Rated

25 v, 80

maA. output. Contains 4 metal
rectifier 6.

a bardain aL 0'11y

500 Al
ohms per volt,

The hest home-
Parts alwayvs
Complete 'w:omblv instructions
5 -. Plea<e state: ‘A’

' B’ Birmingham area.

ARTHUR HOILE

55, Union St., Maidstone, Kent
Phone 3155

m stock,
by return post,
London area :

RADIO is interesting.
With a D3 Coil you
can build this erystal
set, or 1, 2, and i
valve sctg, The nost
vomprehensive  radio
coll  for sihple cir-
cuits, With full blue-
print and circuits, §/'-,

HILLFIELDS RADIO.
Dept. M, 8, Burnham
Rd,, Whitley, Coventry.
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S'HET COILS, 3WB 463KC with dia-
gram, 2/6 pair: Kit of parts for
Midget Coil Pack L.M.S. (iron cored)
465KC, 9/6; IFT’'s, 6/- pair; ex-
R.AF. Output Trans.. 9d.; .1 .1 .1,
3d. ; Sleeving. 6d. doz. yds.: 16-16 x
350v. Electrolytic. 2/6 ; .01 450v. Tub..
2/9 doz. Send for cheapest list in
Engiand. SUSSEX ELECTRONICS,
LTD. (P), Riley Rd., Brighton, 7.

CRYSTAL SET KITS, T200-550m.. 3/9 ;
Matchbox size, 3/3 ;:u.udm(ed DlV

Portables. with valves. 35/-. List 1d.
ALEXTONE, Hillworth, Longdon,
Glos. o
SALE.— Practical Wireless copies
Jan. 1942 to  Jun. 1947. Offers.
PARFREY. 44, King St.. Twickenham.
AMERICAN RADIO and Aircraft

Equmment of all types wanted. write
for details or send list to Box No. 101.
HAM RIGS, electronic. V.H.F. and
T.V. gear designcd to swit vour re-
quirements by professional engineers.
Agents London. Manchester and
Coventry. Box No. 1¢3.
ELECTRONIC ~Orgun  construction
data—all component values. ete.
Further details. MAC'S RADIO, 10,
Duke St.. Darlington.

MIDGET Iron-cored Coils. Ac.. H.F.
Osc., L.W., 3/3. others 3/6, in cans
4/9. Test Prods. w,'plugs and leads,
2/6 pr.. .0005 4gmnr 2/6. List 2id.
CARTER'S, 67. Bell Lane, Marston
Green. B' mingham.

6 B.A. iin. ch. hd.

10/- por 1000 6 B.A. hx. Nuts. 7/6
per 1.000. 4 B.A. x lin. ¢.s. hd. Steel
Cadmium }i)nt.od 8/- ber 1.000. Bar-
galn parcels approx. 1.¢00 mixed use-
ful sizes B.A. Screws, 3/6. E. NOR-
MINGTON, 7, Colin Rd.. Pdignton.
NEW SILVER MICA CONDENSERS,
30, 47. 50. 58. 60. 70. 100. 120. 140.
150, 470, . 1900. 3000. 4000. 4700,
5000 p.f.. 2/6 doz.. 22/6 £ross. In-
cluding postage any values. Mail
orders onlv. I. A. DUCK. 97. Belgrave
Road. Ilford. Essex.
ENGRAVING.—Amutcurs _and
requirements, panels. plates, metal
and plastic. Attention to . urgent
deliveries. One knob or repetition
equally entertained. Call or write
A.G  ENGRAVING, 19a. Windmill
Road. Wandsworth, London, S.W.18.
THE INSTITUTE of Practical Radia
Engineers have available Home Study
Courses covering elementary, theoreti-
cal. mathematical, pmctlcal and
laboratory tuition in radio and tele-
vision engineering; the text is suit-
able coaching muatter for ILP.R.E..
Service entry and progressive exams.:

.~ Brass Screws,

“trade

tuitionary fees at pre-war rates are
moderate. The Syllabus of Instruc-
tional Text may be obtained, post
free. from the Secretary, Fairfield
Road. Crouch End. N.8. .
WIRELESS.—Land. Sea and Air.

Students, both sexes. age 14 upwards,
trained for mtelcatmrr appointménts
in all branches of radio. Low fees.
boarders accepted. 2d. stamp for
pros WIRELESS COLLEGE, Colwyn
Bav

TELEVISION, —The Goihie ’I‘elcvnsxon
School specialiscs solely in training
in television, Courses assume neo
televigion Knowledge and
provide guarantced training  for
Brit.I.LR.E. and R.T.E.B. examinations.
All tulors possess university degrees
and or corporate membership  of
professional institutions and are
appointed individually to  postal
course students to ensure complete
and thorough training. Principals,
M.B.E.. B.Sc.. M.Brit.I.R.E.. educa-
tion committee members. ¢tc. Num-
erous well-known companies have
adopted the School's Basic Television

Course as standard televisiap train- |

ing for their staffs. Moderate fees.
Details from GOTHIC TELEVISION,
SCHOOL, 13, North Ave, 'London.
W.13.

P |
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BRAND NEW GUARANTEED

COLLARO R.C.500 AUTO RECORD CHANGERS

Plays nine 10in. or 12in. vecords. A.C. maing 103-230 v. with Ligh

fidelity crystal pick-up.
cash down and ¢ monthly p

RECEIVER. TYPE 184

A 10 cm. equipment comprising Kivstron CV.67 and T ar.'\m’n
contacts relay, with valves types BF.30 4. SP.1 7, V. (1,
CV.71. stabilisera us).

AS AW BB [ = i coriwne, pocting, 7o

AMERICAN TYPE LONG BEAM FOCUSING
TORCHES

Fot: the pa<t 10
yeaxrs thoe
Amerieans  have
cnjoyed the use-
fulness and com-
fort of  high-
grade  focusing
torches, and now

yments of 22 6.

COVMIPLETE
WITH BLLES
NI

we are able fo AND BRY

uﬂ‘(-'r yYou  once BATHI RIES (rplace-
arain a hizh ments  availabide anye
£rade aQuality where , Empite made.

solidly made tong
beam  toreh at g
COSt far less than any Ron-focusing (ype at prresent sold on
the bome market.

Types A. B and C as described below are ail s0lid brass,
plated. adjustabic Ring Focus head Torches 1llu~mmrd
out loop in base with spare bulb container also in base
Types 1), E. and F are as above with Stud and Slot Focu_s head.
Alt torches are complete, ready for useand FULLY GUARANTEED.
Where required by post, postage must be added for types C, D, E
and F at the rate of 6d. per Torch f(n singles.

Pull-

TYPE A 700 {t. BEAM. Post fice.
oo . 400 ft. BEAM. Post frec.
o (‘. 300 ft. BEAM. Post exlre.
- D. 300 ft. BEAM. Post extyve,
o E. 200 ft. BEAM. Post ertin,
o0 F. 100 ft. BEAM. ()\I Ay al; B Post ciira.

HALF PRICE OFFER

Due to a large blocked export order which nmissed the last hoat to
South Africa, we are able to offer the famous BURGOYNE Co-Axial
Aerial Connector at half the usual list price ! Formerly 24/6

Now 12/[3 (prost oa)

Supplied complete with assembly instructions, tube of Bostik
cement and all fittinz screws. For eflicient. watertight, co-axial
cable connections and to improve signal strength.

Your receiver is as good as its aerial !

Sec that you give vour acrial a chance. Used on many famous
maritime instal]anons we have exported these o all parts of the
world.

AT R R A em e e e el e Te I e e faTaTalere . aTale e tale e aTeleIeiEie et

‘SNIP’ COMPONENT OFFER

t Mez. Volume Controls with Double Pele Switch.
Spindle lin. Small cverall diameter. 1 1,16in.

3 for 12/6 irost preen

PARMEKO P.A. LOUDSPEAKERS

Two 8in. P.M. Speakers mounted back to back on durahle frame.
Tor outdoor work and P.A. 10 Watts. Complete with volume
control with switched tappings.

BIRAND NEW 50/- (Add 10'- carriege and packing for ra:l)
W.B. EXTENSION UNITS

In handsome cream cabinet. comprisin? Sin. P.M. speaker with
multi-ratio output transformer and volume control,

BIRAND NEW 36/- (Posi and packing, 2-)
THE SPEDA PUNCH
Designed and produced to fill along-felt wanL fora multiple cutiing
tool for light alloys, the » Speda Punch " will remove wirh case

from aluminium up tn a thickness of 12 8.W.G., clean round holes
from $in, to 1lin. in iin. steps by use of the appropriate punch

and die. .
COMPLETE KIT 26/- (Post 9d.)

M.O.S.

~

teescscscs

Terms : Cdsh with order.
MAIL ORDER SUPPLY CO. Thz Radio Centre,
33, Tottenham Court Road, Londcn, W.I,
Phone : MUSeum 6667.

| QN

nickel- |

G2ACC OFFERS YOU s

TELEVISION COMPONENTS

To - Electronic Engineering © Home Bullt Televisor specificatiop :
C MASSIN.—Vision. ftd. 6 viholders. sereens. coil-formers. et
226 ; Sound. ditto. 18’9, (state London or Birmingham Transmis
sion.) Time Base, ftd. 6 valveholders. 1778 : - Power Unit, ftu.
v holders and sockets. 25-. GANTRY. BRACKETS ard Froni
Strap, . Carrier for 9in. tube, 12/-.

TRANSFORMERS & CHOKES.—~Line Output

'Transformer-

Haynes 398 6, A.M.C. 32/ : E.H.T. Transformer : Havnes £3.10.4-
Woden 65~ : H.T. Transformer Woden 98 6 ; Choke 5 Hy. 250 mA-
Waoden 2 Choke 10 Hy. 80 mA. Woden 17 -.

LINE & FRAME SCANNING ¢Oll.—Haynes 38'8. Cat. No.
T887 32 8. O

> COIl.—Haynes 36 -, Cat. No. T887 32/6.
. CONDENSERS.— Metalmite * : CP30 .002 mid. 19,
CPJI\I {005 mfd. 1 8. CP32N .01 mfd. 1'8. CP33N .02 mfd. 1:9. CP35
05 mid. 2'-, CP3TN . 1 mfd. 2 3. CP328 00.) mfd. 1 10. CP3t 0
110. CPATS 05 mfd. 21, * Meta.lp‘!(‘k‘ CP45N . lmfd 2]
2 mfd, 3l Cathodray » CPDSQO .1 mfd. 7 Kv, 15
biock * Type 82 1 mid. 500v. Moulded Mica C I d
1 9. " Micadisc " CM30 .00073 'm‘d 1/6. “ Ceramic " CC30A 2pF. 1
SCP4 2 pI*, 1'-. CC30Y 15 DF‘ 138. SCT] 47 pF 1/9. CCSIY 47 pF 1:
SCD3 16 pF. 1/3. SCT1 40 p¥F. 1'9. Electrolytic ** CE30G 2 inf
150v. 2 6, CIZ30N or CE31L 1 mfd. 350v. 2/6, CE30B 20 mfd. 12v. 2
CE19P 8 mfd, 450v. 4 . CE10L 40 mId. 350v. 7;6. CE26L 16 mfd. 350
4 Qd {TQQQL 30 mid. 350v, 6/6, CE37P 32 mfd. 450v. 10,-, CE37PE 32-
mi
POTENTIOMETERS.—Colvern @ 2,000, 2,500, 5.000 or 10.000 ohms
3 watt wire-wound 5 6 each. 100,000 ohms 3 watt w w. 6 7. (‘al hon :
semi-log 260 ohms 4 -, Linear 250,000 ohms with S.P 6.
BELLING-LEE—L500 € Ceramic 9 pin valveholder 4/6. 14337 AM
Diode holder 1'6. 1,352:5 5 pin 4.500v, v.holder 2'6. L3265 5 pin 7,000v.
v Nolder 3 9, L522 Mazda Octal 4.500v, v/holder 3/6. L1021 Single
plue 7id.. 1316 Single socket 8d.. L1107 3 pin plug 22. L1113
three-way socket 10d.. 1,850 5 way flex socket 2 3. L551 & pin
chassis plug 2'3. L3537 C Diode top clip 2d., L6432 (rep]ace< 1.601P

Fooct
T.

| co-axial plug 1/3. L&MS G -axial socket 1'3. L600 co- axlal cable
16 yd.. 1336 twin feeder 7! d.

Postage and packing extra on orders nnder £2,
60 paze Illustrated CataloZue No. 7, &d. post free. List of Television
components and aerials 2:d. post frec.

SOUTHERN RADIO & ELECTRICAL SUPPLIES

85, FISHERTON STREET, SALISBURY, WILTS
SALISBURY 2108

Telephone :

standing

b
new
*

The Principles
of Television
Reception

By A. W. Keen, M.i.R.E., A.M.Brit.|.R.E. The author is
a practising electronic research engineer and has
produced a thorough, systematic work covering
American as well as British practice. The entire
receiving systerh is examined stage by stage, with
diagrams, and complete circuits are given of four
up-to-date commercial receivers. A chapter on
colour television is also included. Profusely illustrated.

6
. ' Jﬂ/ = nel.
I.ITD'A. o Parker Sireet, Kingsway. London, W.C.2

t
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I d THESE blucprints are drawn tull
B R 7 size, “The Issues containing
descriptions of these sets are now out

of print, but an asterisk beside the

A blueprint number denotes that con-

PRACTICAL WIRELESS No. of structional details are available, frec

| Blu-print with the bluleprmt bich e

. of Cxperimenter’s Short- The index letters which precede the

1;'[\,,':,,,;?]”, Lk?ﬁ ‘clk-r#,b (SG, D Blueprint Number indicate the per-

. . v ey ree ’ , - icdical in which the description appears:

CRYSTAL SITS Pow) .. o .. PW30A* Thus P.W. refers to PRACTICAL

- The Prefect 3 (D, 2 LF &!I&E%DSW ;A?WMt,o ,irnaLeur Wireless,

Bluepnnts, LTeach; * (RC and Trans)’ 5o PWe63* :’;ehdo1pré}%ﬁéﬁly){w;“[l)’(l)es'tal order to

’11‘9137 &r}/stal RCCCIC\{CI‘ l PW71 The Band-spread S.W. ,(zot\.el, the Cosé'd of the t};ltﬁcl;r"ég

stamps over . _unacceptable

et T RS e Three (HF Pen, D . | |PRACTICAL” wikeiuss | Blucprint

& e e (Pen), Pen) .. .. Pweg* Dept.. Ceorse Newnes. Lid., Tower

House, Southampton Street, Strand,
w.C.2.

' _ April, 1950 _ PRACTICAL WIRELESS i
Practical Wireless SPECIAL NOTICE

STRAIGHT SETS PORTABLES

—

Battery Operated Three-valve : Blueprints, 2s. each, No. of
i One-Valve : Blueprints, 2s. each. F.J. Camm’s ELF Three- Blug'nr’:)'m
' Beginners’ Onc-valver .. PW85 valve Portable (HF L BT A B T
The ** Pyramid” One- Pen. 1, Pen) Mid PWeo3 PORTABLES
§ valver (HF Pen) .. PwW93* Parvo Hywelght id Qet cour-vaive : Bl ints. 3s. each
‘ Two-valve : Blueprints, 2s. Portabie (SG, D, Pen) PW77 Ll‘z)“ll;d‘adylwpor'tsa‘tjy(;grl?SSG Sh GEE
The Signet Two (D & Four-valve : Blueprint. 2s. D, LF, Class B) . AW393
LF) .. .. PW76* “Imp” Portable 4 (D, — ’ ’ o
. ‘Threc-valve : Blueprints, 2s. each. LF, LF, Pen) ao ; , .
‘ Selectone Battery Threc SHORT-WAVE SETS
) o (D, 2 LTl; (Tra?{sl):) oo PW10 MISCELLANEOUS Battery Operated
ugm};én) ree ( St wW3Te Blueprint, 2s. One-valve : Blueprints, 2s. each.
b The ™ Rapide Straxght S.w. Converter- Adapler ciesx | SW.  One-valver for
3 (D.‘Z LF (RC & (1 valve) .. . PW48A Amecrica . Aw429*
Trans)) . PW82* Two-valve : Blueprints, 2s. each.
b F. J. Camm’s * Sprite * Ultéa'ShOT‘- Battery Two Y Ma02
Three. (SG, det Pen).. .. WM402+
H:\lr)cc ‘(_HF Pen, D_’ PW8T* AMATEUR WIRELESS AND Four-valve : Blueprints, 3s. cach.
Four-valve : Blueprints, 2s. cach. WIRELESS MAGAZINE A.W. Short-Wave World-
3 Fury Four Super (SG, beater (HF Pen, D, RC,
SG, D, Pen) .. ) PW34C* CRYSTAL SETS s Tr?nsgj F .. AW436*
. Blueprints, 1s. each, l'lgr]],(oar't_wavgrur(vs‘é];‘”D
- Mains Operated 1924 Crystal Set .. AW444 LE, P).. T WMkt
’ Two-valve : Blueprints, 2s. each. 150-mile Crystal Set .. AW450 ’
. Sclectone  A.C. Radio- . A
gram Two (D. Pow) PWIg* STRAIGHT SETS ] RIS O
Three-valve : Blueprints, 2s. each. B Two-valve : Blueprints, 2s. each.
Double - Diode - Triode Battery Operated Two-valve Mains Short-
Three (HF Pen, DDT, One-valve : Blueprint, 2s. waver (D, Pen), .. AW4S3
Pen) . PWw23* B.B.C. Special One- Four-valve : Blueprints, 3s.
Four- val\e Blueprmts., 2s. each. valver . .. AW387* Standard Four-valve A.C
A.C. Fury Four(SG SG, Two-valve : Bluepnnts, 25, each. Short-waver (SG, D,
D, Pen) .. PwW20* A modern Two-valver .. WM409* RC, Trans) .. .. WM391+
A.C! Hall-Mark (HF Three-valve : Blueprints, 2s. each.
Pen, D, Push-Pull) .. PW4i5* Economy Pentode Three MISCELLANEOUS
(SG, D, Pen) .. .. WM337 e v——
> HF PTP Three¢ (Pen, D, Pen) WM389 nthusiast’s Power Am-
i SIUEBRIISTS plifier (10 Watts) (3/-) WM387*
Battery Sets : Blueprints, 2s. each. Mains Operated Listener’s S-watt  A.C.
F Cdmm’s 2-valve - . sote Amplifier (3/-) .. WM392*
; Superhet . PW32* "g\‘;gsz)aellgét.ncml_lre\ggnt:bZS. €ach Harris Electrogram
Mains Sets : Bluepnnts., 2s. cach. ’ battery amplifier (’/) WM399*
Pen), A.C .. AW403
F. J. Camm’s Universal Economy A.C. Two (D, Dec Luxe Concert A.C.
£4 Superhet 4 . PW60 Trans), WM2I86 . LClectrogram (2/-) .. WM403*
v . 3. ew Style Short-wave
SHORT-WAVE SETS e 'FOE:“"(E“Q'E’ 3. cach. Adapter (2/). .. WM38s
. Battery Operated HJD sl).(l:SI)J MY L WM329 |- T ————
One-valve : Blueprint, 2s. (Elp pe:] % :i}l?oapr)am WM 386 | lll"l‘)s ( 0UP01\ b
o Simple S.W. One-va}ver PW3g8* I This coupon is availab'e un:ii April §
E}lg-g‘éatl‘ghi)r?lv‘;/‘gsgln{;;"ozs‘ each. SUPERHETS I grd I95‘30 and must accompany all
_ e e et ractical Hints. 1
(D, Pen) . .. PW3BA* Battery Set : Blueprints, 3s. each. | |
Three-valve : Blueprints, 2s. cach. Varsity Four . WM295 !__iRiC_T_IC:L_W_lRE'E_SS_A:“_L _.95_0_=
Published on the 7¢h of each month by GEORGE NEWNES. leﬁ)ir:;e’r House, Southampton Street, Strand. London, W.C.2. and
. %r(i)nted- in England by W. SPEAIGHT & SONS, LTD., Exmoor Street. London. W.10. Sole Agents fo, Australia and New Zealand

DON & GOTCH (A/sia), L'TD. South Africg: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage. for
one year : Inland and Abroad 10s. 6d. (Canada 10%.). Regw}.ered at the General Post Office for the Canadian Magazine Post.
CONDI’I’IONS OF SALE AND SUPPLY: This periodical is sold subject to the following conditions, namely. that it shall not, without
the written consent of the publishers firat given, be lent, re-sold, hired out or otherwise disposed of by way of Trade except at the full
retall price of 9d,; .and that it shall not_be lent, re-sold, hited out or otherwise disposed of in a mutilated condition or in any
una.uthorised cover by way of Trade; or affixed to or as partof aBy publication or advertising, literary or pictorial matter, whatsoever.

”
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iv __ PRACTICAL WIRELESS

PREMIER RADIO CO.—

MORRIS & CO. (RADIO) LTD.

THE GIRMINGHAM VERSION OF :llll, PREMIER
TELEVISOR KIT IS NOWY I&E:\DY.
'lhc price is 817 17s, for London or Birminrham Mode!
Easy to Assemble Kits are sunpued
Visxon Receiver with valves, £3 13s. 6d. (Carriage 2'6)
Regelver with valves, £2

Socket and a 6in,
for_Television.
The Instruction Book costs 2/6. but is credited if a Kit for

the complete Televisor is purchased.
Any of these Kits may be purchased separately . im fact, any
single part can be d. A gcomplete priced list of all
arts will be found m t e nstruction Book.

valves are used. the coils are all wound :@and every part is
tested. All you néed to build a complete Télevision Receiver
are a screwdriver. & pair of pliers. a soldsrlng iron end the
abim.y to read a theoretical diagram.

ORKING MODELS CAN BE SEEN DURING' TRANSMITTING
EI({)HNR(S: HIE\:’I‘ R FLEET STREET AND EDGWARE ROAD
TVPRE-AMPLIFIER FOR FRINGE RECEPTION AREAS
We can supply the complete kit of parts to make this wide

band widch Pre-Amplifier. using 2 EF54 Pentodes. Powered
by the TV Kit. it is completely screened.” With all parts.
valves, chassis, diagrams, etc., 27/6. All parts available
separately.

“The New_Premier Catalogm ready, includes all the
new TV Kits, Receiver Kits and thousands of component
bargalns Send 3d. for copy.
\l AGNIFYING . FN'GI‘.S for 6in. CR Tubes. Increase picture
size to that of &8 9in. Tube, Best Quality. 25 - each
WHITE RUBBER MASKS for VCRY7 Tubes. 7 6 each.
Coppered Steel Aerial Rods to make a dipole for the Blrming-
am Frequency. Correct length. 3'- per pair.

Aprd, 1950

SECTIONMNAL WHIP AERIAL. Seven i

into each other making an aerial 14ft. lone.
iin. diam., thickest sectipn 2in, diam,
3.6 each complete.
INSULATED BASE for above,
R107. One of the Army’s
Recelvers. (See “ W.W.” August
9 vaives, R.F. amp. osc Frequency Ghanger, 2 IF's (485 ko).
2nd Detector, A.V.C. .F.0. A.C. mains. 100-250 y.
or v. accurpulator. Frequency Tange 7.5 to.7T me/s, 73a
mge/s to 2.8 me/s, 3.0 to 1.2 mojs. Monitor L.S. built in, Com-
plete. Write for full details. Price £12 12s. 0d. vlus 21'
carriage and packing.

ections which plug
Thmmasn,sec;lon
Weaaherprm f enamel,

2/8 ea
Finest Cominunications
1945).

BATTERY CHARGER KITS .
All 1ncorporate Metal Rectifiers. Transformers are suitable
for ATC. 50 cycles,
Cat. No Price
2002 Chargesﬁ v. Accumulator at 1 amp. Resis-
tance-suppited to charge 2 v, Accumuln.tor £1 2 8
Charges 12 v. Accumulator 1 am; 1 .7-6-
2004 Output 15 v. 4 a. Variable resis\:ance and Meter 3 15 0
2005 Output 15 v. 6 a. Variable resistance and Meter 5 0 0
2007 Qutput 30 v. 5 a. Variable resistance an Meter 6 (5) 0

2009 yOucput 24v.3 a Vamahle resistance and ‘Met .
METER KIT. 500 MICROAMP, MIC METER
with separate high-sr.ablhty mszh-a uracy” resistors to
measure, 15, 60, 150 a ale lengtht4in,, dlameter
2tin. 10/~ the complete k]t

PREMIER MIDGET RADIO KIT. Dueto greatly inoreased
production, .we are now, able.to offer this t at a.greatly
reduced price. Including an attractive bnkeute case, 12in.
long x 5in. wide x 6in. high. The valve line up is 6K7, 6J7, -
6V6 and a Selenium Rectifier in the A.C. Model : and 6K7.

7. 25A6 and Selenium Rectifier in the A.C./D.C. Moqel.
Bor.h are for use on 200 to 250 voit mains. The dial'is illumin-
ated and the receiver presents a very attractive appearance.
Coverage is for the medium and long wavebands.
Complete kit of parts with cabinet and diagrams, £4 19s. 6d.
including Purchase Tax.

THERE ARE THOUSANDS OF TELE-
VISION  AND RADIO.BARGAINS IN
THE PREMIER C‘\’I‘ALOGUE PLEASE
SEND 3d. STAMP FOR COP

POST ORDERS TO 167, LOWER CLAPTON RD., E.5.'Phone :
T
CALLERS TO 152/3, FLEET ST., E.C4.

NEW BRANCH : 207, EDGWARE RD, W.2.
This Branch is open until 6 p.m. on Saturdays.

Amhersta723.
Central 2833.
Ambassador 4033 .

[ .

The Solder
which is
recommended

FRee - To AMBITIOUS

I This 176-page Book l ENGINEERS t

Have you sent for your copy 7
‘ENGINEERING:

lJ»‘

for the

tells you how you can
quickly prepare at home

3 “'NO S—NO
v'ew M aSt er ?IIIEE . terms for a
recognised engineering

qualification,outlines the
widest range of modern
Home-Study Courses in
all Branches of Engineer-
ing and explains the
benefits of our Employ-
ment Dept. If you're
earning less than £10 a
week you cannot afford
to miss reading this
unique book. Send for
your copy to-day—
FREE.

and other
Teleyision Kits

As recommended by the designer, use only ERSIN
MULTICORE SOLDER-——the Solder wire con-
taining 3 cores of non-corrosive Ersin Flux. 60 fi.
of 18 S.W.G. High Tin Television and Radio
Solder, 60/40 alloy, is contained in Size 1 Cartons,
Cat. Ref. C.16018. Price 5/~ retail.

o 7
o/ - -« FREE COUPON '7 ==~
Please send me your FREE |76-page !

[ NAME s :

Obrainadle from all leading radio shops. TADDRESS ]
gt oo e I g 'f#abc"e.“ o R R 5
MULTICORE SOLDERS LTD, I.Brms ln enLEpgnecrmg Technology!

es eare House, .
l7ll9 St ord Place London, W.I f

Mellier House, Albemagle Stezet, Lon!nn. w.1.

REGent 1411 |,
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** ENGINEERING OPPORTUNITIES ',

Electrical Eng.
Civil Engineering
Radio Engineering
Automobile Eng. .
Aeronautical Eng.

Production Eng.-
Building, Plastics,
Draughtsmanship

Television, efc. .

GET. SOME

"LETTERS ~
AFTER YOUR

A.M.Bricl. R e
CITY & GUILDS
MATRICULA-

TION, etc.

BIET

OFPORTUNITIES * | WHICH I5]
is a highly informative YOUR VPET:
guide 1o the best-paid SUBJECT? |
Engineering posts. "It Mechanical Eng-
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