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+ HALF A MICRO-MICROFARAD

A rigid chassis that is all one piece—not merely a
framework bolted fogether. A one-piece chassis so
strong that there can never be the slightest distortion in
use , . . . this is the chassis of the J. B. NUCANG.

Trimmers to each stage inside the chassis are operaied
by -external starwheels. Vanes wide spaced and of
heavy gauge. Special rofor bearings ensure permanent
accuracy and give remarkably free movement.
Capacity .0005.

Supplied semi-screened, as illlustrated, or fully scresned

with [id:

Capacity without trimmers : Minimum 20 mum.f, - Maximum
320 m.m.d. Capacity of trimmers: 70 m.m.f,

NUGANG
Semi-screened Fully Screened
2-gang 147 2-gang  A&f-
3-gang 2 Al 3-gang 2376

i Sy UG 4-gang 28  4d-gang  3A’a
PRECISION INSTRUMENTS

Adverlisement of Jackson Bros., V2, Si. Thomas' Streel, London, S.E.1, Tslephone : FHop. 1887,

ERT- AGNET
Movung C0|I Speakers

& Mansﬁeld ? Semior  “ Mansfield ? “ Mansfield " )
Improved PM 4. - Senior PM 4. 42 I = complete  Funior PM.5. 27/ 6 complefe

WHITELEY ELECTRICAL RADIO CO. LTD., Radio Works, Mansfield, Notis,

London Qffice : 109 Kingsway, W,C,2, Irish Free State disiribulors ! Kelly & Shiel Lid., AT Fleet Street, Dubling .
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An Important New Work

NEWNES

ENGINEERING PRACTICE

To be completed in about '48_7weekly parts
A Splendid New Work Dealing With AH Branches
of Mechanical Engineering, including Steam i
Engineering, Automobile Engineering, Marine i
Engineering, Power Generation, Engineering }

Workshop Practice, and all other applications of
Engineering in Everyday Life. - .

'SCOPE OF THE WORK
The Principles of Engineering. = :
These arc explained in a clear and simple manner illustrated

by photographs and cinematograph pictures. :

How It Works. o .
Over 50 Different types of machines are treated, including
Prime Movers, Pumps, Electrical Machines, Lifts, Cranes, ete.:

. The Drawing Office.

In this section the standard practice in preparing engineers’
drawings and designs 1s fully dealt with, :

The Patiern Shop and Foundry.

. Articles here show the method of constructing paltgfné
of ali kinds and the most up-to-date methods of metal casting.

Workshop Processes. : o

In this section Fittmg, Turning, Drilling, Milling, Shaping,
Planine, and other everyday workshop processes are described
and illustrated by hundreds of practical examples.

The Installation of Machinery.

This section shows how to erect Prime Movers, Shafling,
Pumps, Air Compressors, and all kinds of mechanical
apphances. )

Iron and Steel Manufacture. .

The articles in this section have heen contributed by some
of the best-known suthorities, and show clearly the method
of producing o and steel in all the forms used by engineers

such as Rails, Girders, Bars, Plates, Sheets and Wircs.

Maintenance and Repair.

Many articles are included in the work shewing how to
operate and keep in good repair all kinds of mechanical
appliances,

HUNDREDS OF ACTION PICTURES.

In addition to the usual line ifustrations hundreds of photo-
graphs have been specially taken in large engineering works
all over the country.

WHY IT WILL INTEREST YOU.

The pictures will hold your attention, and you will find that
this work makes not only instructive, but also pleasant
reading. Hereis an opportunity of acquiring a good knowledge
of modern enginzering practice at a nominal weekly cost,

THE COMPLETED WORK.

When completed this work will make several handsome
volumes which you will find of constant use for reference
purposes. It will be provided with a full Index which wiil
enahle you readily to turn up any subject on which you require

mformation.

- ey
PARTI - CHARTFOR | h&
OUT { ENGINES & | SHILLING
TO.DAY. i . TURBINES. & wrprry

{ FREE IN PART L} . ===

rerrrifersebassasandeiiiensd

Obiainable af all Newsagents and Bockstalls, or 1/2 past {ree from
George Newnes, Ltd., 811, Southampton 5t., Strand, Lendon, W.C.2

Gea. Newnes, Lid.
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Rounp THE WORLD OF WIRELESS

¢¢ Narroweasting *°

THEY have a way of doing things in
! America that seldom oceurs to people
on this side (just as well, perhaps). The
other day, for instance, it was the occasion
‘of the opening of the new 850 YW WGY
‘transmitter at the Schenectady Station of
‘the General Eleetric Co. of New York,
and a huge crowd of people were present
at the ceremony. FEven the Government
‘co-operated in the affair, and loancd the
United States Navy airship, the Los dn-
geles, to partieipate in a stunt piece of trans-
mission through the new transmitter, - The
airship from aloft ghot a beam of light on
'to a tirror some half a mile away, and a
.programme was sent over the beam that
‘was easily followed by the andience below.
This method of * narroweasting,” as they
call it, was that originated by Mr, John
Bellamy  Taylor, this gentleman having
‘sent the human voice over a beam of light
on mauy occasions. In this case the trans-
Juission was particularly successful, as the
jprogramme was picked up by a sister air-
'ship, the Akron, many miles away over the
‘Pacific.  The boam of light is modulated by

: :t-he voice, and the photo-electric tube in the |

'receiver responds to the modulated light,
‘affecting the electrical impulses in the am-

*plifier, from whence it iz fed to the trans-
‘mitcer, ' As & freak trangmission, I suppose
the system serves its purpose, -but I am
'afraid I cannot see much future for it com-
mercially, at any rate, particularly as a
‘good pea-soup fog would put the whole
thing out of action, I should think.

Prague’s Giant Broadcaster

T HE new radio station is gituated in the
geographical centre of Europe, some

35 kilometres east of Prague, in the vieinity

‘of the small town of Cesky-Brod. This

‘new high-power broadcasting station is

rated at 200 kilowatts (C.C.I.R.), and is the-

most powerful broadcaster operating is
the medium-wave broadeast band. During
‘preliminary tests it was heard in_many
‘European countries, including the British
Isles. The new station, which operates on
‘a wavelength of 486.2 metres, has been
‘designed to give very high-quality repro-

ductions with low running and maintenance:

costs. Apart from its high power, the
station contains a number of novel features,

‘not the least of which is the special system-

of electrical and . mechanical interlocks
which prevent operators not only from
touching dangerous voltages, hut also from
receiving a shock from the discharge of a
condenser.  The cquipment will cater
initially for two studios in Prague, though
provigion hag been made to extend service
to ten studios when required.

Unknown Listensrs . :
ALOT of publicity is being given to the
fortheoming B.B.C. talks to © The Un-
named Listener.” Q. B. 8. comes into the
limelight—is_he ewver out of it 7—with a
talk “ To a Politican,” and various pro-
minent people are to give talks to other
ynknown listeners, It would not need a
very fertile imagination to suggest scores
and - scores  of other listeners we would
like to say a fow words to, but I do think
the season could be very well started off
“with a talk—and a really good talk at that
—to “ An Unknown Oscillator.” :

A Fine Souvenir
for Regular Readers—
VALUABLE
CONSTRUCTOR’S
ENCYCLOP/EDIA !

See Pages 50 and 81 for fuil
particulars. :
Liove . i

Who'd Be a Manufaciurer ! -
DISGRUNTLED customer wrote as
follows to a certain manufacturer
concerning the non:arrival of a volume
aontrol which had been on order for eight
ays i— | i s ’
“ Supposing the said -volume control
was made by hand, inspected by an inebriate
and handed over to a half wit, I, in my
innocence would have imagined that it
might have been delivered by now.
“J don’t want to harry or wotry.you in

same could be delivered before Christmas.
“If you get just one tecny weeny factory

| rounds.

‘any way, bt 1 wonld be most grateful -4f:

~working night and day on mv volame con-,

trol, T should dream dreams of having my
amplifier completéd before the mext
“Bhow ’ tells me it’s out.of date.”

Said control had never been ordered
from the manufacturer by the local dealer
who had ‘the original order. ' Verb. sap.

New G.E.C. Conversion. Unit
WING to the extension of the grid
system throughout the country, a

considerable number of D.C. areas are

‘being switched over to A.C. This means

that many thousands of owners of wireless
sets who employ the mains for their
source of energy find it a difficult problem
to convert such sets to operate from A.C.
mains, We understand that the General
Tlectric Co., Ltd., is shortly bringing out a
conversion unit which will solve this prob-
lem by giving the equivalent of the original
D.C. supply at a very ecoriomical rate.

New Ifalian Station :
“"HIE new 60-kilowatt transmitter which
is now being erected at Milan (Ttaly)
will shortly carry out its initial tests.
Ostober 28th has been fixed as the date
of its inamguration ; it coincides with the
t.elizth anniversary -.of Mussolini’s - Fascist
rule.

How Germany Does If

[N Germany the listening tax is paid
monthly, and Hs collection from set

owners 12 made by the postman on his

The annual broadcast licence

costs twenty-four marks, or at to-day’s

rate of exchange about thirty shillings.

"Germany possesges roughly four and a

quarter miilion registered listeners. Radio
pirates are discovered by the municipal
chimney sweeps, who, in the course of their
daily duties, wvisit ali houses, flats and
apartment houses. It is their duty to
notify all wireless receivers to the local

1 authorities, thus allowing the latter to make

the nceessary investigations.

‘One Masi Aerial
HE 120 kilowatt Budapest (Hungary)
transmitter is being erected on the.
island of (sepel in mid-Danube ; its aerial -
will be of a distinctive pattern, and will

consist of one pylon over 320ft. high, It -

sgomewhat similar in construction to the one
.now in-use at Breslan for its new station,
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Round the World of Wireless

INTERESTING AND TOPICAL PARAGRAFHS A %p’s Band Broadeast

The Pragune Cockerel ]

OR its early morning transmissions,

the Prague (Czechoslovakia) studio
uzes' the crowing of a cockerel as an
interval signal. As the sound could
not be imitated successfully by mechani-
cal means alone, several birds were in-
duced to crow, and s gramophone reeord
was made of the best farmyard rooster.

Marconi Television
NDER the callletters (G2BS, the
Mareoni Company (Chelmsford)
ha.s carried out interesting experiments
in television transmission on o wave-
length of 760 metres.” On a recent
occasion, when a demonstration of the
system was made, pictures were trans.
mitted from. the Chelmsford labora-

tories and clearly received at St.
Peter's Schoof York, some 150 miles
away.

More Power for Sofia .
OTTA (Rodno Radio) will short]y
possess & 1b-kilowatt  transmitter
to replace the present low-power plant.
Work on g construction is being hur-
ried forward, and the Bulgarian authori-
ties state that there is a possibility of
the station being brought into regular
operation by the end of the present year.

Saving Programme Maicrial

IN order to economize on programme
i material, with the exceplion of two
nights weekly, the German studios will

" olose down nightly at 11.0 o’clock G.M.T.-

On Mondays and Thursdays, however,
according to a rota, one station will broad-
cast a special late coneert from 11.0 p.m.
until 12.30 a.m. For the benefit of Ger-
mans living abroad this transmission will
be relayed to Kénigs Wusterhausen (1,634
m.) and to Zeesen (DJA), on 31,38 m.

Exiensive French Schems
THE French State Posts and Telegraphs
are considering a further development
of their short-wave broadeasting service with
a view to bringing their overseas colonies
into closer touch with the mother-country.
The experimental station at Tananarive
{Madagascar) is to be endowed with more
powerful plant, and the aunthorities also
. comteraplate taking over the working of the
Chi-Hoa transmitter {Radio Sn.igﬁn) in
. French Indo-China as, owing to laclk of
local financial support, the programme
gervice was suspended some months age.
In addition, new short-wave stations are
to be instailed at Rabat and Casablanca
{Morocco), and, to complete the system,
transmitters will be erected at St. Denis
{(Reunion Island), Dakar (French West
Africa), Brazzaville (French Congo), and
at St. Pierre (Martinique), When the net
is complete the authorities hope to broad-
cast speeial news bulleting and concerts
from Radio Colonial (Pontoise-Paris) which,
in turn, would be picked up and re-trans-
mitted by the French overseas stations,

Austriant Change Round
HE 100-kilowatt broadcasting station
which the Ravag authorities are
building at the summit of Mount Bisamberg,
in the neighbourhood of Vienna, will even-
tually take over the duties of the Rosen-
huoegel transmitter. The latter, in its turn,
"i5-to he dismantled and re-erected at Graz

as a more powerful relay of the Austrian

wain programrzes,

bookcase and wireless cabinet.
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The Clarion * Nusl'yfe combined

- wide, and 14in, deep.

A New Idea in Pregrammes

lN an endeavour to cope with unemploy-

ment amongst musicians, Radio . Vitus
{Paris) hag inaugurated a broadeast feature
by which ** situations vacant and wanted ”
are made known to interested parties. A
small charge is made for these radio ads.,
and all answers from employers are ad-
dreseed to the studio officials,

Warsaw’s Drum

ROM Warsaw, in the course of the
evening programmes, you may have
picked up the roll of a drum. This sound,
which is produced by & gramophone record,
invariably precedes certain important offi«
cial communications. It has been chosen

for its distinctive nature in order to attract
the "special attention of listeners to the
ensuing announcement.

SOLVE THIS!

Brown. How's the wireless set
Brown looked glum andd, producing
a grubby piece of paper, said: *'Well, I
te-wired my set last night. Here’s the cirenit,
When T switched on nothing happened. The
‘wiring agrces with this, and I can’t see
anything wrong, can you ?*”

This 18 the circnis, and for the first three

. eerrect solutions to this problem which are
opencd on October 3rd, a prize of a book

: will be awarded,

‘“ Hallo,
going 7

ANSWER TO LAST WEEK’S PROBLEM:

As the defecior valve was R.C, coupled fo the next
valve it already had a high value of resistance in !he anode
lead. The addition of a decoupling resistance of 100,000
okms resulted in a large pollage drop, and so-gave the
reduction in sngna! strength, - )

It is 57in. high, 24in.

(continued)

RY Sunday morning, at 5. Io

G.M.T., the Hamburg station re-
lays a ooncert given by tho s}nps
band of one of tho transatlantic
liners in dock or at Bremerhaven.
This early: transmission is also usually,
taken by Konigs Wusterhausen, Bres-
lan, Berlin, Mihlacker, Frankfurt-amd
Main and Langenberg. The orchestral
concer; is preceded by the tolling of
tBhe §t Michael bell, the German “ Blg

en.

Double Power

ONTRARY to statements made m
Continental newspapers, Poznan
(Poland) is not to be the site of a new
100-kilowatt transmitter, but the power
of the existing station may be doubled
in the ncar future.

Programmes for Prisoners
AT Malmé (Sweden) the Central
Prison has been equipped with
wireless loud-speakers so that the in-
mates may listen to the local radio
programmes at fixed intervals during
the day. The loud-speakers are placed;
-in the corridors, thus enabling the
prisoners to listen whilst confined in
their cells. Concerts and instructional
talks or lectures are permissible, but ak
pericds when news is broadcast from
Stoekholm, the Chief Warder switches off
the ma.m receiver.

Doetor Radio

N 160 metres (1,875 kllocycles) you
may pick up a call—Elbe Weser Radio.
It originates from the German coastal
station DAC, which broadcasts news bulle-
ting to shipping in the North and Baltic
seas. This channel is also used for the
trangmission of expert medical advice from’
the Cuxhaven naval hospital, and is given’
{o shipping of all nationalities, on request,
in case of sickness or accident on board,

More Chaos

GER\[A‘I listeners fo the Heilsherg

station have complained that broad-
casts of their programmes are marred by
interference from the Polish transmitters.
As the power of the Heilsherg plant can
be increased to 150 kilowatts, the {erman,
authorities propose to work on a minimum
of 100 kw. in the near future. Should this
not meet the case the transmitter will he
used at its full ecapacity. Such a power
would bring the Kénigsberg broadcasts
within the reach of most set-owners in the
British Isles.

A Lesson for Us
N most European countries listeners to
the radio programmes suffer from
interference due to electrical plant in theipr
immediate neighbourhood. The Danish
amthorities have passed a stringent law
making such interference an indictablo
offence. In order to cope with the floods
of complaints which have been received,
the Copen_hacren police compel any person
who notifies the name and address of a
possessor of clectrical apparatus trouble-;
some to his neighbours to deposit with them’
the sum of 10 kronen. If the complaint’
18 justified and the culprit convicted the
money is returned ; i not, it is confiscated
to ‘defray the expenses of an unnecessary
prosecutlon —d. ACE.
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CARE AND
i Periodic Attention to the Points Mentioned in
“Yeys...  this Article will Considerably Enhance the
-g,t%" Petformance and Life of the Set.
&, By GILBERT E. TWINING
WLy . .
N ] t"ml-l ‘ t _:1 ! ht - ‘5/
of the plunger type the plunger oug . ' |
to be withdrawn, and the side springs f'.!g. 4.-"szrs \
cleaned and bent siightly closer together. | aiagram ifus- ~ 0
Pirty valve pins making bad contact with | frates the -
! the valve bolders can enuse erackling and | various poinis
I loss of power, ag also dirt and dust between ﬂfv deteriora-
Removing ) the wvatiable condenser vanes, especially | tion of a
dirt from 'll} Fig. 1 poticeable when funing: a pipe cleaner | valve A:
between ! g5 passed hetween the vanes will effectually | measure  of
the vanes. clean these, as showr in Fig. L All | anede  cur-
terrminals should be tested and screwed down | enf. B de-

HY Jife and successiul operation of a
T wireless recciver depends upon the
way it 18- handled and maintained.
A sot which is carclessly operated cannot
be expected to give full satisfaction for any
fength of time, whilst even if it is treated
with care and consideration wear will
nevertheless be taking place; condensers
are being strained by voltages across
theny, valve filaments are deteriorating and
transformers, chokes and resistances are
subjected to magnetic strain. Therefore.
in time, some fault may develop which will
need correcbion.

Dust and dirt are some of the worst
encinies of wireless, causing weakness in sig-
nal strength, breakdowns in insulation, to-
gether with crackling. The point is that
when any symptoms of trouble oceur a
search for the cause should be made
immediately. Tt is of no use letting it
continue, for, unless it is due to external
inftucnce, it will not right itself and will
probably become worse. Where crackling
noises, coupled with loss of volume and
digtortion are hcard in a circuit, the first
test must be to determine to which class
the interference belongs, Remove the
aerial, and, if the noise still continues,
remove the earth, If the disconnection of
both aerial and earth do nof remove the
noise, the trouble is probably due to bad
contacts or faulty components. High-
tension, low-tension, grid-bias and loud-
speakers, grid-leaks and their holders,
resistances, cte., showd be looked over for
loose connectiong.

Faully Switeh Contacis

Switehes are sometimes the eause of lost
volume owing to bad contacts being made,
due to the presence of dirt, or looscness.
Attention should periodically be paid to all
gwitches inside or underneath eoils, pancl
switches for L.T., etc. Where these are

S

%

the H.T.

Fig. 3.
Earthing a water

pipa. should be

uzeful
reduce the grid-bias voltage:
louder signals, it proves that

and consequoeantly, the valve is
ever-blased.
The grig-

firmly ; * diety or badly-fitting wander
plugs may need cleaning, and the ping
opened oub with a pocket knife. The spades
and terminals of the L.T. accumulator,
especially the negative side, beceme cor-
raded by the action of the acid; these
shoald be cleaned and a little

vaseline smeared around

them, /

Look to Your Ascumulaior
Never let an accumuiator
gtand in an uncharged state.
It should be recharged
immediately, . otherwise th_e
plates will sulphate, and this
can only be corrected by
charging slowly at half the
normal rate. I the plates arc
sulphated badly, however, if
will prebably mean rTenewling
them. Alwavs keep the elec-
trolyte up to the correct Jevel
by adding distilled water.
After an accumulator has
been in use for some time it
will be much benefited if
washed out, cleaned and the
cells refilled with fresh elee-
tolyte of the corvect specific
gravity. This is specified on
the lIabel by the makers.
With a - bydrometer it is a
simple matfer to test the
density of the acid {see Fig. 2).
When a trickle-charger is
used it may be found that the
T.7T. battery is being under-
charged. In #ime, the voltage
will fall so low that the volume
is reduced.- The cells may be
damaged if they are continually
being used in a more or less
uncharged condition, and a
good charge should therefore
be given at rezular intervals.

Batiery Troubles
The high-tension battery
one of the chief sources

ig
of
lost power and distortion, for
most users ave tempted 0 carry
en with the old battery after
the voltage has dropped bolow its

A good test s to
if this gives

life,

L

currens 1§ too low,

hias battery deteriorates in time, and
renewed every six or nine months:

crease of am=«
plification.

C: Filament
loses emission. D : lower impedance.
it is far cheaper to look after this

small battery than to spend money on large
expensive H.T. batteries. The amount of
Gi.B. given to the power valve will determine
the amount of current tlowing from the
H.T. battery, given a certain H.'T. voltage ;
therefore, it anust folow that if the G.B.
it kept constantly at @ volts or the amount
stated by the valve maker, the H.T. battery
i3 being used as econoinically. as possible.
Too littie or too much grid-bias, however,
will both lead to distortion. The set must
always be switched off when altering G.B.
voltages : if vou adjust it without deing so
the bias to the valve is removed, and the
plate current immediately increases, "This,
of course, iz very detrimental to the valve,
and if often repeated would, in time, ruin it.
Also switch off when making other adjust-
ments inside the set, and, as an extra
precaution against short-cireaits, withdrow
the negative wander plug from the H.T.
battery.
Aerial and Earth

The acrial and earth system is a most
important part of the set, and should
receive regular and careful attention, for
no matter how perfecily the set mayv be
working, it cannot give its best reception if
thiz is faulty. DPartial short-circuiting of
the aerial to earth may casily mean weak
signals : the points to watch are perished
lead-in tubes, broken insulators and dirty
earthing switches, ete. In the case of
outdeor aerials it is even advisable to fiy

a new wire every twelve or eighteen months,
on account of corrosion due to oxidization
of the metal : this process will take place
much more quickly in towns than in the
| country, howsver,
i The ecarth lead must be short and ag
[ stout as possible: % gange stranded
copper aerial wire ig switable : it should be

soldered to the earth tube or sunken plate, not
serewed down under a terminal.
comnection leads to instability and distortion.
In dry weather, or if the scil is inclined to be
sandy, the earth should be kept moist by pour-
ing water down the earth tube, the top of which
tube ghould project about an inch above the
surface of the ground. A good carth can be
made hy joining up to a convenient water pipe,

Fig. 2—A hydrometer for
testing L.T, qecamulators.

A bad carth

employing one of the usual earth.
elips gold for the purpoze. The pipe
must first be scraped quite clean to

ensure a good contact, and sghould be wrapped
with insulating tape to protect it (Kig. 3)

“Continued on page 112)
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- Fig. 1.—An easily-made self-
conlained cabinef of astraight-
forward design,

T onc time reccivers were so cumber-
some and irregular in shape that
anything like symmetry in the

desion of the cage was impossible. Now-
adays, however, sets  arc usually quite
compact, and the controls are limited to
one or two kmnobs only. This makes
the task of building pleasing and distine-
tive cabinets much easier, and well within

" FLUSH CORNER
Y PIOULDINGS =~

INCLUDING SOME

T ] e vy

describes in the first of

cne on the other. T do
not hesitate to simplify
my original designs if by
so doing I can secure
easier construction,
Afterall, in & small piece
of work guch ag a radio
cabinet the simplest designs
nearly always look hest—es-
peciaily if mnicely finished. 1
have not given measurements
except for. certain details, as
the size of the cabinet naturally
depends. on  that of vyour
get, Plywood, either plain or
veneered, 18 used almost exclusively for the
main parts. Any framework necessary i
made wp of lengths of mounlding, Some
shops will cut all the stuff up with a
machine to vour measurements, One 1
know of locally will do it while you wait.
This is naturally a great belp. as you can
then be sure of everything being squared
up correctly besides saving time. The rest
of the work then consists merely of
assembly and finishing,

[P PR

Mr. W. B. Richardson has investigated the Design

two articles the Construction

has rebates fin. by lin. into which
the three sections of the roof and the
gides 'fit, as in Fig. 2. In starting to
worlz, first determine the measurements,
bearing in mind the size of your sct and
speaker, Then build up the roof by nailing
and gluing the paneld in the rchates in the
mouldings, - Countersink the nails and fill
in the holes with plastic wood or some
similar stopping. Nail and glue the two
sides to the floor-board, and then secure
the roof to the sides in the same way.

lgﬂ 1

=SNE

i

Figs. 2-4—(Reading from left to !

boor
SPEAKER w
QFENING ¥ BACK
SMELF FOR_ ..~
BATTERIES Y
73
PANEL
OFPENING FLOOR

Combined Speaker

“righty A front, sectional and side
view of the cabinet shown in Fig, 1,

the copabilities of the average
constructor,
There are several good reasons

and Wireless Cabinet
This is one of the

most  popular ar-

rangements. Figs, 1
to 4
show a

for huilding your own cabinet.
You may require a special design
that is unobtainable ready-niade,
It may be a question of expense, or
again, vou may like to do it as a hobby.

Criginal Desizns

For the first reason, T offer here only
original designs, You will find you can-
not huy cahbinets exactly the same in the
shopa. Tor the second and third reasons,
I have kept the construction as sinple
as it is possible. The wse of machine-
cut plywood and moaldings greatly reduces
the labour involved besides keeping the
cogt down, Of course, design and con-
struction are to a large extent dependent

| kept rigid by the use of =a

FrONT-S simple
but ef-
foctive design,  There is no
frame In the ordinary sense,
tho  whole giructure being

stout floor-board half-an-inch
thick, together with corner
mouldings as the “ boams”
of the roof. The pancls of the
roof, sides and back ave all of
4in. plyweood, but the front
may weli be of in, material
to avoid resonance, The pent roof is sup-
ported by four lengths of octagenal corner
mouiding. The particular pattern shown

1hihe 2

Fig. 0.—A nocvel and orna-

mental cabinet, details of which
will be given next week,

Now fit the front. Tt should be glued
in position and nails driven through into
the moulding and floor-board. No
other fixing should he necessary if all
parts arc true, but » brad or two down
the sides will help if there is any ten-
deney to bulge, Defore fixing the back
cover the speaker opening with a piece of
ganze and fix the speaker in position, If
the batteries are to be housed in the case, &

~

Fig. 5.—A cabinet for
the experimenter, designed
by the editor.
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WIRELESS CABINETS

NOVEL DESIGNS—PART I

...... P PR L VTRRE ey 2

of Wireléss Cabinets very thoroughly, and here
of a Number of Original and Novel Cabinets

Fhotograyh
shnws Mr,
W, B, Bickurdion, . .

shelf should be fixed just above the set. | If, Thowever, you
The back is made in two parte, The upper | prefer the ends to
part is fixed like the front, but the lower | overlap  the front
part is hinged to the floor-beard and drops | and back, there is no
down Tor the insertion of the set and bat- | reason  why they
teries. There ig also & small strip to fill the | shouild
‘svace below the {loor-board (see Fig. 4). A | not. In
tgood idea is to drill holes in the back and | this case
‘cover them with sanze so as to allow the | the rails
sound waves from the back of the speaker | fitted
to emerge, and so prevent any © boxed- | to the
in” effect. Careful rubbing down with |front
‘wlasspaper until all joints are smoothla n ;
and flush completes the work ready for | back as
. polishing. stops to
. prevent
For the Experimenter the ends
Tigs. B, 6 and 7 give detalls of & novel | Jganing
arrangement for the man who has fre- | i would
‘quent need to get at the ° inmards ™ of
‘his set. 1% iz quite orthodox in
‘appearance, but instead
of merely having a
thinged lid or back
it has lid, beek and
sides all hinged !
The whole
thing can be
comy letely
opened in a
jiffy. It then
presents the
4 ppearance
shown in the
inget in Fig.
6. In order

and yet it has quite a modern note ahout it,
I think ivou will find the drawings self-
explanatory. but here let me say that
the whole effect is dependent on the finish.
The joints in the wood should be well
rubbed down, and the grain should be such
as to conceal tather than emphasize them.
In both this and the experimenter’s
cabinet the height may be increased so
that the set only occupies the upper part.
the lower being used to house the babteries
or maing-unit. In this case a deeper pancl
can be used extending helow the base
board or a wooden panel used to £l the
space below the cbonite pariel.

Securing a ** Pro-

that itshould fessional’* Ap-
not fall Fio 6 pearanee

.y g ; { So far T have not

- preyt o said anything

the experimenter's

cabinet, showing the hinging of i?lﬂélt g?}ri?ﬁitgﬁi

the top, sides and back. Fiz. 7.—Detai . -
e . R g 4 elails of  work, bub I strongly
be omitted, but instead rails would have to the hinges for the ex-  advise the amatleblii

be fixed to the end-pieces as a support fo perimenfer's_cabimel  {p Investigate the

palishes put on the

marlket by such firms as Hobbies Litd., Dere.

ham, Norfolk, They alse sapply all kinds

of fittings, and many of the mouldings,
(To be concludud next wesk.}

the back. One point to note is the direc- shown in Fig. 8.
tion of the grain of the wood. In the cnd-
asunder unexpectedly, catches are fitted a8 | piecos it should be horizontal, not vertical,
chowt. When thesc are in position the lid | otherwise the serews fixing the hinges
can still be raised ag in the more usual type | to the lower edge will tend to pull ocut.
of cabinet. You will notice T have shown | Naturally the whole seeret of success with
the panel extending the whole length of | this model Hes in the fitting of
the front and overlapping the cud-picces ; | the hinges, Fig. 7. shows how
they should be sceured
to give full movement.
The axes of the hinges
must be level with the
edege of the wood, and
the wood should he
recessed Just sullici-
cntiy for the hinges to
lic {lush., If vou do
not rvecess the wood,
there will be nasty
gaps and the cabinet
will not close properly.

Easy to Make But Very \
Effective ALL JOINTS 88E L]
The litte cabinet SRADDED & CiuEn. /**?\ -
ghown in Figs, 8 and TU8E GLUE Wil 00 i
3

% i3 perhaps the Fig. 9.—Showing the con-
casiest of any to inake, struciion of the cobinel,

Fig. B4 simple
but modern type of cabinel.
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THE WHY AND THE WHEREFORE

2

A Series of Weekly Articles Dealing with the Function of,ghe Various Components

I saw last week how the energy was
received by the aerial and tuning

: eireuit of our receiver, and it
would perhaps be as well to point ont here’
that, no matter what form of tuning is em-
ployed, i.e, aperiodic aerial coils, band pass
" tunérs, ete., the principle is the same. "The
various types of tuner abovementioned are
simply ineorporated in order to ensure that
the receiving set shall be *“selective,” that
is, will only deal with a narrow band of

P prE

Geass

7 :
ZLow FEnsron %A?n’fky

FILRMENT

Fig. 1—The wireless valve, and a diagram
- of the way in which the eleciren siream
iz emilted.

frequencies at one time. For the purpose
of thege articles, however, we may regard
them all from the same angle, namely, the
reception of the high-frequency oscillations
modulated by the speech or music of the
trangmitting station which we are desirous
of hearing.

Well, then, we have got to the point
where these particular oscillations are
present in our tuning cireunit, but un-
fortunately they are very weak. We must
therefore treat them in the same manner as
the microphone currents were treated at
the broadcasting station, that is, amplify
them in order to have a current sufficiently
strong to be efficiently *‘detected” or
rectified. To understand this amplification
it is essential for us to know how the
ordinary wireless valve works, and the
following brief explanation, in conjunction
“]’ith Fig, 1, should make. this perfectly
clear,

The Three-eleétrode Valve

The eordinary type of valve contains
three elements: a filament (or cathode);
a grid; and a plate (or anode). These
clements are known as “ electrodes ” and
this givés us the term ** three-electrode
valve.” The filament consists of a thin
wire across which i joined a low voltage
battery—known as the “low tension
hattery.” This causes the filament to
glow, and in ifs incandescent state it gives

‘times stronger.

of a Broadcast Receiver
By ._TACE

off a strpeam of clectrons, Surrounding the
filament, but at some distance from it, is a
metal plate—the ancde, which iz ioined to
the positive side of a high-voltage battery,
known as the high-tension (HL.I.) battery.
The negative side of this -battery is- joined
to the filament, and this  completes an
clectrical circuit giving a steady current
through the valve. Situated between the
filament and the anocde is a spiral of wire
known as the grid, and it is to this electrode
that the receivod cscillations are fed. The
result of this is to vary the steady current
which we have just referred to, and we
therefore have in the anode circuit a varying
current exaetly similar to that which was
received by the aerial circuit, but now many

The Neutrodyne .

Unfortunately, we dannot use the ordi-
nary three-electrode valve in this way, as
owing to the mmall space between the
electrodes, some of the energy “ feeds back,”

I
T b

# Fig. 3.—A screen-grid valve employing
: tuned-arode coupling,

G’),-l]l|||i||]l]|||||||

and this resalts in instability, Various
suggestions have been made for over-
coming this trouble, and the most popular
until fairly recent times was the nentrodyne
circuit. . With this arfangement a coil is
connected to the anode of the valve, and
the centre of this coil is joined to the H.T.
positive terminal. - The other end of the
eoil iz then joined, throagh a very small
variable condenser, to the grid of the valve.
Across the ends of the complete coil a
tuning condenser is conneected, giving a
tuned circuit similar to that in the aerial

lead. The smalt variable condenser, known

as the ncutrodyne condenser, is then ad-
justed until the capacity of the valve is
“ balaniced out’ and  stability results,
The process of neutralising is rather tricky,

and it is very difficult to arrange that the

setting will hold over a large tuning band,
and therefore the arrangement was not so
popular as it could have becn.

The Screen-grid Valve

These, deficiencies are overcome, how-
ever, in the screen-grid valve, which is an
ordinary three-electrode valve with the
addition of a further grid. This extra
grid is joined to a point on the positive side
of the H.T. battery having a slightly lower
voltage than that applied to the anode, and
provided the coils in the aerial and anode
cirevits are adcquately screened, the cireuit
is perfectly stable. '

Instead of a tuned cireuit in the anode
lead, an H.F. choke may be used. This is
simply a very large coil of wire, which is
not tuned in any way, and it has the effect
of providing a barrier to the high-frequency
oscillations, They are thus - prevented
from passing through the H.T. battery to
earth. In order to pads on the maximum
signal strength it s cdzential that any
choke used in this position should be
specially designed for the job—and not
one of the ordinary small reaction-type
chokes. Sometimes, in order to give
greater selectivity, and to obtain greater
signal strength, the tuned circuit associated
with the anode may be joined between the
anode of the valve and carth, the H.F.
choke being retained in the anode lead.

Fig 2 shows the neutrodyne .circuit,

[ whilst Fig. 3 shows the complete circuit

arrangement sc far as we have described
at pregent, employing an 8.G. type of valve.
We have now got at our disposal a strong
high-frequency oscillating current, which
is an exact counterpart of the transmitted
signal, but beforc we ecan turn this into
specch or music it must be *° detected > or
rectified, and we shall deal with this
funetion next weck.

Nevr:
Cono®

ol

e
—
hd

Y
— AR

Fig. 2-~The well-krown neutrodyns .
methad of H.F. coupling.

With home-made radio-grams and con.
verted gramophones there is often a back-
ground of * chattering ” .which iz wvery
apnoying when a record is being played.

" The noise emanates {rom the pick-up as it
traversed the record, and is partly due to
cabinet resonance. ‘ ’

i 4

-

“The trouble can be remedied very castly
by lining the edges of tho lid of the cabinet

with a goed thickness of felt. .
The same trouble-is often experienced

I Preventing Cabinet Resonanre

ot al vttt et ¢ o o

when a loud-speaker is encloged in a square

box type of oabinet. The  boomy”
results often complained of with this kind
of loud-speaker can be largely overcome
by lining the interior of the cabinet with
thicl felt or packing the -corners with slig
wool held in thin canvas bags,. i
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ABOUT VARIABLE CONDENSERS

Some Valuable Information Concerning a Component which is

Often Taken for Granted. '

T is really surprising how & chance
remark or action will open up a train
of thought the germ of which was

quite cutside the realm of the original sub-
ject of discussion. This was exemplified
when I was talking over with two or
three radio menszthe question of laying
out a wireless receiver, the components for
which were being colléeted together after
the theoretical circuit had been finally
approved.

As was to be expected, each component
was being reviewed rather critically to
ensure that the set’s performance would
fulfil adequately the aims of the designer,
and when the question of suitable variable
condensers aroge it became necessary
to choose & pair that could be accommodated
cagily in the somewhat limited panel space
available.
passed a remark to the effect that it would
have becn awkward if the older type
straight-line frequency condensers were the
only ones available. Another of those
yresent, being fairky new to the art of wire-
less, owing to his youth, asked to be en-
lightened on this point, and it occarred to
me that there must be many other present-

quite unaware of the phases of development
through which wvariable condensers have
passed before reaching present-day atan-
dards. I am not concerned so much with
mechanical construction, or the outery
that was made four or five years ago for
“ low Joss ¥ components—an era that was
carried to.such extremes that in many
cases it defeated its prime object—but
rather with .the shape of the condenser
plates and matters allied to this,

‘Condenser Capacities

For example, it has often been said that
the wavelength range of a tuned circuit—
say, the familiar 200 to 600 metres—is
actually altered by wsing different-shaped
plates In a variable condenser. 'This is
quitec erroncous if each of the wvariable
condensers employed haz identieal capa-
cities at the minimam and maximum
settings. The range of wavelengths covered
by a coil shunted with a variable condenser
is a function of the product of the in-
ductance of the coil and the capacity
of the condenser. Hence, in the case of
the latter, if the measured capacity of
every condenser used is the same when the
fixed and moving plates are completely
meshed, then obviously the shape of the
plates bears no relation to the top tuning
The same remarks apply to the
lower tuning limit when the plates are

. unmeshed. The important point is to make

the minimum capacity as low as possible
50 as to extend the range, for it must not
be overlooked that the actual maximum
and minimum capacities of any variable
condenser are in effcet increased when in-
corporated in a wireless receiver, This 18
owing to the presence of stray capacities
in the wiring and components, cspeeially
the self-eapacity of the coil being tuned.

Straight-line Condensers

Why, then, have wvariable condensers
been marketed having plates shaped
according to certain preconceived designs ?

Well, first of all, when wireless began to-

One of the company then |

wircless constructors and Jisteners |

ByH.J.BARTON CHAPPLE

Wh, Sch,, B.Se.(Hons) A.C.G.I.,
D.I1.C., AAM.LLE.E.

make its presence felt as a hobby for all,
the only type of variable condenser that
enjoyed any vogne was the straight-line
capacity. The condensers had semi-
circular plates and the capacity of the con-
denser was proportional to the dial setting.
That is to say, if & graph had been plotted
with capacity as one ordinate and dial
reading as the other, then a straight line
would bave resulted. A& the number of

Here gou see
Mr. A
Barton Chap-
ple, of our
Technical
Staff, at work
in our labora-

{ory.

broadecasting = stations began to
increase thelogging of the stations
became more difficult to the average
listener, We can mee this if we
realizé that the wavelength of the

tuned circuit is proportional to the square

root of the capacity in that tuned eircuit.
To double a wavelength, therefore—
that is, jump from & 200-metre station
to a '400-metre one—meant an increase
in dial reading of four times with straight-
line capaecity condensers, and this was
apt to be disconcerting and not proper
logic to the listener whose arithmetic was
none too brilliant.

Square-law Condensers

This type of condenser was, therefore,
superseded by the straight-line wavelength
condenser, or as it was more popularly
termed, the square-law condenser. The
plates were not semi-eircular but shaped
more like a heart cut in two so that the

DOYOU KNOW?

—That & larger value of grid leak than usuai
is oiten found advantageous om the short
waves, Values as high as 5 megohms may be
tricd. .
—-That the valves should be shielded from the
sound waves from the speaker if very loud
signals ate obtained, in order to avoid micro-
phonic troubles.
—That all leads carrying H.F. curreats should
be kept as short as possibie, .
—That all metal used for seresning should
be **earthed  if it is to aet as a screen,
-—That reaction control is smoother if a small
condenser {3 connceted between the ancde
of the detector vaive and carth.
—That all by-pass condensers in a sereen- 1
grid stage should be of the non-lnductive
type to ensure stability and assist in predte
stage gain, .
—That in mains-operated sefs all leads carry-
ing alternating current should consist of
twisted ilex (of the ordinary eiectric lighting I
varicty} to reduce the risk of induced hum, :
Fhat where poasible all controls shoulé he
ait;t earth potenilal to avold hand-capacity
effects. -

condenser capacity in-
creased more rapidly
towards the end of the
dial reading than it did
at the beginming. Tho
graphical relation between
dial  reading and
wavelength then be-
came approximately g

straight line, and everyone was happy for a
time. -1 say approximately because of the
allowance that still had to be made for
stray ¢xternal capacities introdnced by
the wiring and components. With wireless
mncreasing in popularity, however, and more
and more transmitting stations of high
power being erected, the heads of the various
national broadeasting concerns found it
necessary to get together and suggest a
solution to aveid chaos as a result of stations
overlapping one another.

Finally a definite frequensy separation
was decided wpon between the - various
stations at home and abroad. When this
scheme was put into operation it was
noticed by listeners that there was a certain
crowding of the stations logged at the
bottom end of the condenser tuning dial.
The explanation was simple, for with a given
frequency difference the wavelength differ-
enee is less on the shorter wavelengths
than it is on the longer - wavelengths, hence
the crowding, . :

Straight-line Frequeney Condensers :
Condenser manufacturers howed to
vopular demand for a cure of this new
trouble by introducing the straizht-line
frequency condenser with long narrow
plates somewhat’ like an elongated heatt
cut in halves. There wasz only a very
small capacity increase per degree reading
at the lower end of the scale, and in conse-
quence calibrations were frequently upset
by ihe increased relative importance of the
stray capacitics to which we bave alluded
previously. Furthermore, when unmeshed.
the distance between the ends of the fixed

| and moving plates was large compared to

the other types and in consequence neceeg-
sitated greater pane! space when working,
whilé to crown the woes of the manufae-

(Continued on page 108.) ‘
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DON'T WASTE TIME. If you do not act immediately you will lose your chance of obtaining this amazing
Presentation Encyclopedia—DON’T HESITATE. Read the simple conditicns on right now, post off your
reservation form TO-DAY and make certain of YOUR copy cof this wonderful Wireless vade-mecum.

This amazing encyclopaedia is offered to
all readers of PRACTICAL WIRELESS
to commeimotate the publication of the first
number. The entire contents, written and -
edited by the most accomplished designers
and writers on the practical side of wireless
construction, are presented in a new aad
© attractive manner. The whole field of wires
less construction is covered by its pages, and the volume
is remarkable for the number of practical diagrams used
to illustrate the text.

i# You will ind everything in this velume, no matter in
which branch of radio you are interested, The wonder-
fully complete contents arearranged in encyclopaedic order,
so that you can turn up the information you require
merely by following the alphabetical arrangement. You
cannot afford to be without this unique volume. Tt
contains everything you need to know, from accumula-
tors and aerials to X-rays and zero capacity. There are

hundreds of practical circuits,wiring diagrams,
and lay-outs, comprehensive information
on soldering and wiring, transmitting,
eddi-currents, condensers, coils, and loud-
speakers. It tells you how to operate a
set, how to diagnose receiver troubles, how
to design and make short-wave receivers,
how to erect an aerial, how to add an ampli-
fier, how to make superheterodyne receivers and how to
understand your valves, how to make coils and cabinets,
how to choose components, all about electrical units,
accumu’ator charging ; all about potentiometers, variable
condensers, valve curves, switches, and every - other
branch of wireless construction. Wireless terms apnd
definitions are explained in concise and clear language.
Every; wireless enthusiast will find this volume a
treasury of knowledge. No reader of PRACTICAL
WIRELESS can afford to be without this work. Send

id., Stamp
must be
affixed here,

POST THIS RESERVATION FOQRM

your Reservation Form TC-DAY.

B¥ L you have MOT placed a
| staodirz order with your
g Newsegeat for the regular
Ky dolivery cof PRACTICAL
WIRELES3, hand Lim the

TO0.DAY

Fill in this ferm§and the label on left in Biock Lerters.
Stamp the label as directed and post both of them in an
wnsealed envelope (3d. stamp only required} to—
PRACTICAL WIRELESS Presentation Departraent,
30, King Street, Covent Garden, Londen, W.C.z,

POST YOUR RESERVATION FORM

: To PRACTICAL WIRELESS ardes form telow_wiikout
] : E . R iR de_lny_. Do not wait, athar-
Presentation Department, femand for TRE ﬁié‘k‘ﬁ"”{%"fﬁ%‘ﬁ“?éf"ﬁé‘é
H H . may be unabie 1o cblain yonr capies amng
H : 39, King Street, Covent Garden, London, W.C.2. thus miss your Dreseniaiion Encyclopedia,
'E ' % In accordance with the conditions of vour special offer please PRACTICAIL
H H send me a SUBSCRIPTION VOUCHER on which to qualify WIRELESS
H for my Presentation Encyclopadia. 1 have asked my Newsagent
H to deliver PRACTICAL AWIRELESS regularly every week, ORDER FORM
: H For Newsagent
H H Reader's Name .o i it i ir i
Full Ad0es.  wuvvevnneesiaee s et e e as
F T 13
i Please deliver {(or reserve)
H : B F 3 AT
: i Toocwe biani PRACTICAL WIiRE-
i : LESS for me weekly until
: i Jurther notice.
H Reader’s
H B 2T NAFIZ ovveieareseanrnnnnns
: I
w v op
£ 8§ 5%
o = 30
2 A mU
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PRACTICAL WIRELESS.

IMPORTANT,

It is not possible to buy this wonderful
volume—it can only be obtained by regular
readers of PRACTICAL WIRELESS., Un-
less you act at once you will be disappointed,
Follow these easy divections now.

IRST read the condilions below. Complete
and post to PRACTICAL WIRELLSS
Form No, 1, together with address Iatiel on Icft
{to which a halfpenny stamp must be
affixed, and vour name and address filled in}
1f vou have not already placed a regular order
for PRACTICAL WIRLLESS, fill in Form No.
2, and hand it in to your Newsagent immedi-
ately, On receipt of Form No, 1 and the
address label, we will sérd you a special-Sub-
scription Voucher on which to qualily for
vour Presentation copy of Newnes' Wircless
Constructers’ Eacyclopiedia.  Your volume
will be rescrved for you, and will be des--
patched immediately we receive the complefed
Subsceription Voucher, ’

YOUR FRIENDS WILL BE GLAD 'f’_O
KNOW OF THIS AMAZING OFFER.

W hy not tell them Fefore it is TOO-LATE,

' READ THESE |
SIMPLE
CONDITIONS

Affiz to the Subscription ‘Voucher
which we post tovou 13 Gift Stamps
cut from the bottom: left-hand
corner of the back page of PRAC-
TICAL WIRELESS for 13 con-
sccutive  weeks commencing  this
week.

‘When vour Subscription Voucher
is complete; send it, together with
a Postal Order for z2s. 4d., to cover
registration, postage, packing, in-
surance, etc., 0 PRACTICAL
WIRELESS DPresentation Depart.
ment, and your copy of Newncs'
Wircless | Constructors’ Tneyclo-
padia will be despatched te you
immediately.

No reader may qualify for more
than one ‘copy of Newnes®
Wircless Constructors’ . Encyclo-
pedia. .

This offer applies to persons
residing in Great Dritain  and
Ircland. Readers in the JIrish
Free 8State must pay any duty
imposcd.

The last day upon which resers
vation forms will be accepted is
Wednesday, October Iath. -
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Converting Phug-in Coils
]M-AJN ¥ cnthusiosts are converting their
: wireless et Into more modern sets,
and those wishing to economise may find
this idea uselul,

. With the exception of a brass hinge,
ebonite kneh, and a screw of suitable

Cenverting plug-in coils to panel mounting
wilh a fine adjusiment.

length, no other parts are required. One
plug helder is fixed to the panecl while the
other iz attached to the panel with a brass
hinge, as shown., A tapping hole is drilied
in eonc leaf of the hinge which is ncarest to
the panel, The screw passes through a
clear hole in the panel to the tapped hole,
and the weight of the coil keeps it in close
contact with the end of the adjusting
screw. An cxcellent adjustment of re-
action is also possible.

Curing a Microphonic Valve
NE of the commen troubles a listener
has to contend with i3 o noizy back-
ground, and this is sometimes caused by a
microphonic detector vaive, The noise is in
the form of a howl which may start at any
time during reception, or only when a
certain note is reproduced by the loud-
speaker, the sound waves from which inter-
act on the bulb of the offending valve.
A thick felt or rubber ring placed round
the valve will often cure the trouble,

A Simple Earth for Your Wireless
: SOUND carth connection is eszential
for good reception, and most wireless
enthusgiasts will find that quite a good
earth can be obtained from a wire run from
an ordinary cold water pipe. A section of
the pipe should first bo scraped clean,
after which a short length of metal should

A aseful earth-

ing device.

* THAT DODGE OF YOURS!

Every reader of “PRACTICAL WIRE-
LESS” must have originated some ittle
dodge which would interest other readers,
Why not pass it on to us? For every item
published on this page we will pay half a
guinea. The items this week have been con.
tributed, but in future we want readers of chis
paper to supply the items. Turn that idea of
yours to accourt by sending ir in to us, ad.
dressed to the Editer, “ PRACTICAL WIRE-
LESS,” George Newnes, Ltd., 8.11, South.
ampion Street, W.C,2. Put your name and
address on every itein.  Please note that
every notion sentin must be original,

bk
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be attached to the pipe by means of copper
wire, as shown in the sketeh, A hole is

| then drilled in one end of the metal strip

and an ordinary bolt is ingerted . with nuts
on either gide. DBy screwing in the

holt the strip .

acts asd o
lever and the
wires are
pulled  tight
against - the
plpe. The i
carth wire i
then econ-

nected aw

H.T lead on the set extracted from the
1 H.A. battery and insorted in the socket,
~and the wander plug on the strip is inserted
into the H.T. on the battery.

A Handy Coil Former and Base
USEFUL coil former and base can
¢ made from en .old valve-holder
and the bottom of a discarded valve.. The
coil former can be made of cardboard which
has previously been painted with shellac,
and mounted on the valve base by catting
slots down each side of the latier as shown
in the diagram. The required mumber of
cuts to be wade can be determined by the
type of coil made, The above method will
be found to function equally as well as the
commercial type of six-pin coil and former, .
A cirenit using the four-pin coil is also

*

g

shown.

A Testing
Hint

HE ma-

jority of
milliameters have two
terminals for connect- gem
ing purposes, and it is €O/
8 job when one wishes 1o measure the
anode current of a set to connect wander
plugs on to picees of wire, ete. To over-

come this make up the simple device |

shown in the sketch.
It consists of a piece
of ehonite & in. or .
thick, about 24in. long
and din. wide, Drifl o
hole at one end to

A kandy testing device.

take a 4 B.A. bolt, and drill a clearance
hole in the other end to take a brass socket
which can be obtained from an old H.T.
battery. Pitch should then be poured round
the hole and allowed to set. Before inscriing
the socket into the strip, however, a plece of
flex, about 2in. long and carrying a gpade end
tag at one end, is soldered on the bottom
of the socket. A gimilarly equipped piece
of flex of the same length is secured under
the 4 B.A. bolt, and also under this bold
15 fustened a Qin. lenszth of wire carrying o
wander plug. To use the device the milli-
ateter is conneeted to the spade ends, the

EARTH

AERIAL COIL

N~
L2 L3

A coil former made from the base of an old calve
REACTION COl

and (right) a circuit diagram using the
. o Jour-pin coil.

shown.  All coils should be wound
in the same dircction, starting from
earth. It oseillation cannot be ob.-
tainied, try reversing the cends of the
reaction coil, :

A Handy Aerizl for the Camper

'HE aerial shown in the diagram will
prove very useful to campers, as it
can be carried in a very small space. Tt
consists of two pieces of wood, 15in. by
#in. by 3in. Four holes are bored at cach
end of the wood about an inch apart. Twist
a plece of thick wire round cach tent pole
at the top, so that a piece extends upwards
above the top of the tent. Bend the wires
half-way up so that the bars do not slip
down (see skotch). 'Thread the acrial wire
throngh the holes in the two pieces of wood
and the spare end can be used as a lead-in
to the set. '

An aerial for the camper.
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ID Radio

®
VARIABLE-MU S.G. VALVE
SELF-CONTAINED SPEAKER
ALL-METAL CHASSIS
®

PRESENT Duy Radio conditions demand a Screened

Grid Receiver. No other type can cut out powet-

ful nearby stations and bring in the programme
vou want. And the Screened Grid Receiver that offers
you the greatest value for money is the new Cossor
Meclody Maker

Incorporating Cossor VarizbleMua 8.G. Valve—in-
dividually shielded coils—atl -metal chassis—and many
other advanced features of design —the new Cossor
Melody Maker has an outstanding performance
Undet normal conditions it will bring you. the best
Furopean programmes free from interference. Its tone
is rich and trus-to-life, It has the professional appear-
ance of costly factory-buiit medels. Never before has
any manufacturer=~not evetn Cossor—produced such
an efficient Receiver at such a moderate price.

The new Cossor Melody Maker is so simple that you
can build it yourself — and save pounds — even if you
know nothing about Wireless. For the bate price of
the parts you can own this up-to-date Receiver, Money
cannot buy a more efficient 3-valve Screened Grid Set.

BATTERY MODEL 335 ALL-ELECTRIC MODEL 337

BATTERY
MODEL 334

Complete Kit of Parts, identical
with Battery Model 335 -except
that no loud speaker iz supplied.
Handsémely finished <abinct 9§
in, high, 13}in. wide, 10} in.
desp, Priga

£6.7.6

Hire Purchase Terms: 1af~ doe
posit and 9fman.dﬂ'y payments
of 14/-.

T o v Y i Tt T e i i G 0 7 o
fTo A. C. Cossor Led, Melody Deptl, Highbury Grove, London, N5,
Plense send me free of charge a full siz¢ Constructional Chart that tells me

x "
tow to build the Cossor 3 Aﬁatte“

ALL-ELECTRIC

MODEL 336

Complete Kit of Paris, identical
with All-Electric Model 327 ox-
capt that ho loud speaker i
supplied. Handsomely finlshed
cabin&t 10} in. high, 17} in, wide
and 104 in. deep. Price

£9.15.0

Hire Purchase Terms: 19/6 de=
posit and 10 menthly payments
of 19{6.

- All-Etectric Models for A.C. Mains ofly 200 £0 230 volts fadjustable],
40-100 eycles,

*All-Elestric Melody Maker

J*Surike out typz not reguired)

Name.....

Address

with Seli-Conlained Loud Speaker
it of Parts includes Costor 220 V.5.G. Variakle-
Mu Metallised Sereened Grid, Cossor 210 H.l.,
Metallised Detector and Cossor 220 P, Qutpur
Valves ; Individually Shielded Ceoils, Cossor L.F.
Transformer : All-mectal Chassis and all the parts
necessary for the rapid assembly of the Recciver
as illustrated ; handsomety finished cabinet 181 in.
high, 13} in.wide, 10} én. decp and 10 in. Balanécd-
Armatusre Lond Spesker with rear adjustmest.
Provision is made for
fitting Gramophone
Pick-up Socket and £ . »
Plug. Price X
Hire Purchase Terms : 1716 deposit
and 9 monthiy payments af 17/6

.

with Seli-Contained Leud Speaker
Kit of Parts includes Coszor MLV.5.G. Variable-
My Mertaflised Screened Grid, Cossor 41 M.H.
Metallised Detecrer, Cossor 41 M.P. Qutpur and
Cossor 442 B.U, Rectifier Yalves ; Individually-
Shieided Coils; Cossor LF. Transformer;  All-
metal Chassis ; Cossor Heavy-Duty Mains Transe
former and all the parts necessary for rapid
assembly.  Handsomely finished cabinet 18 in. %
171 in. % 18} in,, Bal Armature Loud Speal
with rear adjustment. .
Provision for fisting
Gramophone Pick-up II ! 0
Plug znd Jacks  Price - .
Hire Purchase Terms : 25i- deposit
ond 11 wmonthly paynients of 2ti=

MELODY MAKER

A. C. COSSOR LTD,. Highbury Grete, London, N.5. Depors ar Birmingham, Bristol.
Glasgow, l<eds, Liverppol, Manchester.

Newgastfes Sheffield; Belfasi ond  Dubln.
102 91292.
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METAL PLATE
AT BACK OF
MIRROR

giderably, also the se-
lectivity with a small
nerial is already far
better than with the

—il

longer outdoor type.

PART {rom thosc listeners who object.
i to an outdoor aerial on the score
of appearance, there are countless
others who are so situated that they aro
vnable to erect one for purely practical
reasons. To thesc the choice of a suitable
indoor substitute is of vikal importance.
i The type chosen will natarally depend on
the facilitics available; Probably the
most cfficient type is a replica of an outdoor
aerial crected in the loft, However, it iz
often the case that the listener who has
access to a loft can also arrange an outdoor
acrial. On' the other hand, where an out-
door acrial is gut of the question the indoor
‘facilities are also rather limited. Yor this
reason I shall confine remarks to a deserip-
tion of some of the more practical arrange-
ments of the type likely to be available to
the flat-dweller and those living under
similar conditions.

Indoor Aerials and Mains Operation
Before going into details of particular
types, I want to make a few general remarks.
In the first place, most sets nowadays have
a small condenser in series with the aerial
to increase the selectivity and in some cases

With an

o act as o volume control.
indoor aerial this condenser is
usually a disadvantage, since it
cuts down signal strength con.

CONNECTION TO FRAME
OF SPRINGC MATTRESS }\:

i U Tist of all, then,
Fig. 3—The metaf “ ghort ” this conden-
backing of an or- ser with piece of wire,
dirary mirror as an if possible. This applies
aerial. to all receivers except
those operated from
D.C. mains. D.C. zets should have a good
condenscr of about .01 mfd, in series with
the aerial be-
sides the con-
denser which
is alrcady in.
cluded in
the ecarth
lead and is
usually incor.
porated in the
mains unit. I
say first of all
short the
aerial conden-
ger for the
reasons I have
just given,but
naturally, if
vou find that
the tuning is
not sharp
11 t
Elgstghi’rm]?l?f; Fig. 1.—A picture-rail aerial,
it. If it has too much effect, try
one a little larger. If you have a
band-pass set alteration of the
aerial condenser may necessitate
glight re-adjustment -of the first
trimmer condenser. Now as to the
aerial itself,

L" SHAPED RERIAL
RUNNING ALONG
[ PIGTURE RAIL

RECEIVER 4

Using the Pietuie-rail

The plece of wire draped along
the picture-rail is 8o well known as
to need no introduction. When
properly arranged it is very efficient

and costs next to nothing, Al that
is needed is a length of single bell

Fig, 4—The mal-
tress of a bed makes
an ideal aerial,

RECEIVER
S

wire, of a colour to blend with that
of the walls, and one or two drawing-
ping,  Pin the wire at intervals of
about four fect in the recess at the
top of the rail.  Carry it along two
sides of the room only, 50 ag to form
an “I.” as in Fig. 1.

With the question of the aerial
comes that of the earth. Tig. 2
gshows a ncat and effeetive arrange-
ment: whore a gas bracket is handy.
The earth i3 joined to the bracket
by seraping the metal clean near the
wall and twisting the barved.cud of
the earth wire round it Soldering
the joint iz better still. Where no
gas bracket is available, there is

‘PracticaL INDOOR
AERIALS

This Article will Interest All Readers who
for Any Reason Cannot Avail Themselves
of an OQutdoor Aerial. The Author Describes
Many Novel Forms of the Indoor Type,
Some of which are Not Generally Known

sometimes a “point” for a gas fire which

will work equally well. Failing that, you
must resort to a length of wire concealed
under the carpet and extending to the
bathroom or kitchen watcr tap. A connec-
tion to an iron fireplace or even a brass
fender is better than no earth at all, but in
this case the aecrial should be a good one
to make up for the poor carth, otherwise
results are likely to be disappointing,

While on the subject of *“ carths,” here ig
a tip worth trying. Change over the con-
neetions to the “ acrial’ and “ ecarth ”?
terminalg of your set—that is, join the aerial
to the carth terminal and the carth to the
aerial  terminal. You may get better
results !

The Use of Mirrors

It was during a thunderstorm that the
idea of wsing a mirror as a * pickup ™ of
radio encrgy first oceurred to me. I was
thinking what a nice large sarface of motal
there was in a mirror opposite to me, and
wondering if it had a safficient charge on it
th make a spark to earth if T conhected a
wire to it, and also what sort of & mess would
result if a chunk of lightning chose a path °
to carth that way. Well, after the storin
was over, I tried out the looking glass as an
aerial by making careful connection to the
quicksilver at the back, 1§ cortainly

Fig. 2. — Using

the gas bracket as

an earth conncc-
tion,
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When the higher notes are missing

RECTATONE

YOU NEED IT NOW

Rectatone—the Varley component
that restores to their true value
the all-important higher notes.

It is by deliberately cutting off
these higher notes that to-day’s
Superhets  and ultra-sharp tuned
cirenits achieve their selectivity.
Now comes Rectatone to put them
back again . . . and millions know
they need it.

VARIABLE COM-
PENSATION

The degree of compensation may be

suited to the particular tuned
circuits in use or emploved to cor-
rect deficiencies due to the loud-
speaker or to the acoustics of the
room1,

RECTATONE

Has a rising response curve

from 1,000 1o 4,500 cycles.

Balances any form of sound
reproduc'tlon.

Restores a weakened treble
to its correct value.

Cives a variable compensation
and, therefore, complete con-
trol of tone correction.

Gives the required tone cor-
rection without an extra L |8
stage.

Becomes at will and instantly
a normal straight-line trans-
former.

The ideal L.F. coupling for

selective sets., 1

Particularly useful where the
same L.F. amplifier 1s uzed
for radio and gramophone re- -
production.

W N 0N T B N -

restores them

List- No.

Ratio 7.1 D.P, 33
Compensation is controlled by -
a variable resistance of about
2,000 ochms connected extern-
ally between the terminals

H.T. + and RES.

With a pentode output valve
a 2,000 ohm fixed resistance
may be connected in series
with the variable resistance
in order to prevent excessive
amplification of high * fre-
quencies with consequent lia-
bility to self-oscillation.

Suitable Resistances for use with Rectatone are:
Varley C.P.157 5,000 okm Wire-Wound 5/6
Varley C.P.123 2,000 chm Spaghetti - 9d.

- - - 1
To Messrs. Varley, Kingsway House, 103 Kingsway, Londen, |

w.C.2 1
Please send me, free and post free, the

“#BOOK OF THE RECTATONE »
Datevovvveavn.
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i re "i divection, then hang the
i Practical Indoor Aerials i picture on acwall at right | I
- . ‘ angles to the first, -
z {Continued from page 84) < . .
. 4 A Radio-gram Aerial

worked, and brought in the radio with the
Jinevitable atmospherics.
eulty was in the method of connection, which
was too uncertain for universal use, so T
-did away with direct connection and
placed a sheet of copper foil against the
back of the mirror itself and replaced the
wooden back. The mirror and the foil
formed a condenser, and connection to the
get was made vig a wire soldered to the foil.
The arrangement is shown in Fig. 3 if
you care to try it. It'is quite simple, and
zine or aluminium may be used in place of
COpper.

The Bedstead Aerial

Here is an arrangement that is so old that
it has been - almost forgotten. I don't
guite know why it should be, unless it is
because constructors nowadays do not have
their sets in their bedrooms, as did-some of
the amateurs in the old days, when they
sat up all night listening-in while their
fond mamas thought they were fast asleep.
Anyway, a spring mattress forms quite a
good indoor aerial, and you will see how to
fix it from Fig. 4. Of course, if the set is
in the room below. you will have to take the
lead-in through the ceiling, That iz per-
haps why it is not very popular, as it means
drilling a small hole in the plaster, and it is
difficult to conceal the wire. With the
receiver in the bedroom the job is simple
cnough.

A Picture-frame Aerial

Quite an effective frame serial can be
wound on the back of a large picture.
Details are given in Figs. 5, 6 and 7. Of
course, it has no advantage over the ortho-
dox type apart from the appearance, but, ag
with most of these schemes, it is intended
to make the aerial as inconspicuous as
possible, and that is its recommendation.
If the wooden cross-pieces are no thicker
than 4in., and do not extend quite to the
corners of the picture, they will not cause it
to stick out from the wall. The little pegs
on which the wire is wound are short pieces of
matchstick stuck in at an angle. The num-
ber of turns of wire must be found by experi-
ment. About ten turns of 28 gauge D.C.C.
wire will be suitable for the medium waves
with a picture 3ft. by 2ft. As with all
frame acrials, the receiver must be placed
immediately underneath, as long leads
reduce  the
efficiency.
There is one
drawback
with the pic-
ture-frame
aerial, and
that is that
it is strongly
directional.
If most sta-
tions fic cast
. and west of
you,it should
hang. on a
wall running |
east and
west, but if
you depend
chiefly on
programme s
coming from
a northerly
or southerly

g

METAL PLATE |
]

. A
TO RECEIVERT, A

METAL PLRTE

- ) -

rl
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Fig. 8—A radio-gram cabinet
containing aerial and earth
plates.

The only diffi--

When eonstructing a [
radio-gram, the arrange-
ment shown in Fig, 8 is
worth trying if there is no §
room for a frame aerial, 1
It consists of a metal plate |3l
in the lid and another in

the floor of the cabinet.
They are connected res-
pectively to the aerial and
carth terminals of the set.

BRATTENS

FRAME AERIAL

YFig. 9 shows how to make
an adapter to plug into a
lamp socket, and so use
the mains wiring as an
aerial. Two small con-
densers are held together
with a rubber band and :
connected as shown. :
Various values round -
about .1 mfd. may be
tricd. An alternative ar-
rangement with one con-
denser i3 also shown.
With this pattern the plug
should be inserted first
one way round and then

the other to ascertain which way it works | or three wires are better.

best, With both patterns it is also best to
try them with the lightning switch first in
the “ On ” and then in the * Off  position.

TO SET TO SET

Fig. 9.— Utilising
the electric light
wires as an aerial.

o SET .

Only good condensers which will stand the
voltage of the mains should he used. Need-
legs to say, no eurrent is consumed. When
the adaptor is completed, wind it round with
insulation tape to protect the terminals
from accidental short-circuiting.

Convenience Considered

Finally, let me repeat that the variouns
forms of aerial given here arc designed with
a view to convenience and inconspicuous-
nesz before everything else, They are not
all equally efficient, but
cach has certain merits

ONBACK OF
PICTURE

|

Figs. 5, 6 and 7—A picture frame can be easily adapted to

accommodate an aerial.

A small in-
sulator should be used at each end,

There are, of course, certain important

details which must be attended to where

efficiency is' the main congideration.

Ag with an outdoor aerial, the wire

: should be kept as far from earthed
bodies as possible, a good rule to
cbserve being that no part of the

N LEFT indoo;] aerial }Thouliiz_be a.]élowed ]}30
run closer than 12ins. to walls,
UNCONNECTED ceilings, ete.  Attention should alse
be paid to the disposition of electrie light
wires, as an aerial running parallel with
guch wires may result In hum, which is
et incurable by all ordinary methods.

Apart from the types of home-made
aerial above-mentioned, there are, of course,
already on the market various types of
commercial aerials. There is the well-
known spring-type, which has to be.éx-
panded and attached to opposite walls;
the small “ cage-type ™ aerial, consisting
of about a dozen strands of thin wire
attached to cardboard discs ; and the sheet
metal aerials which are intended for attach-
ing to the outer walls, chimney-stacks, ete.

Super-het. Aerial . :

Those readers who own, or intend to
make a super-heterodyne receiver, should
remember that it is very desirable to use
an indoor aerial in connection with them,
and as short an indoor aerial as poseible,
too; otherwise, much of the’ selectivity
associated with this type of receiver will
be lost. Another point ig that on an out-
door aerial, considerable interference with
neighbouring reception is likely to acerue.

Best results may be obtained when the
super-het, is used with a frame aerial.

relative to the circum-
“stances governing its use,
If efficiency comes before
eonvenience, then the loft
acrial shown in Fig, 10
needs a lot of heating.
If the loft is long,
then one wire will be f—

sufficient, but if it isT—J - . o
very small then {wo Fig. 10.—An aerial erected in the loft.
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thev bad ﬁtted one, and those who knew
little about it felt that they were years

PRACTICAL WIRFLESS &7
ALL ABOU’I‘——‘ 7 M ‘ 7
FEW months ago the variable mu The only parts re- T
took the hsi,em%lg public by storm ; By PERCY RAY quired in addition to -
everybody asked everyone else if the valve are a 50,000
' t |ohm potrentlomcter 0001
Their advantages and the | | (preferably graded) yrisag

behind the times.

Following the usual fate of a new valve,

the variable mu is looked upon with sus-
picion, as a fair percentage of screen-grid
users have replaced their old valves with
this new wonder and are keenly disappointed
with the results.
' The great mistake is to assume that this
is a new form -of 8.G. valve thet requires
no alteration to the receiver and merely
has to be plugged’in.  Such a line of action
will usua.!? result in & loss of selectivity
and range.

In order to avoid any doubts ag to the
writer's opinion of. this type of valve, let
it be quite cléar that the variable mu will
improve the selectivity of any screen- grid
receiving set and give range at least equa,l
to the original type if, and only if, the
essential simple a,lteratlom are carried
out

How the Variable Mu Works

8 The selectivity of a screen-grid receiver
iz often ruined by what iz calied cross-
modulation, which 4s & freak effect of the
wvalve that will ghift a programme from
one wavelength to another; thus, if two
stations are apphed to the ffnd it may pass
on to the next valve the carrier wave of
ong plus the two programmes.  The strange
point is that, when suffering from this
form of jamming, the _tmubl(sorm, stations
disappear when the wanted station closes
down. This is caused by the sereen-grid
valve becoming overioaded because it has
a very small gmd swing, while the general
selectivity is not exceptmnal owing to the
low impedance necessary to give the valvu
5 reasonable amount of grid swing.

The wariable mu differs in construction
from a standard valve ounly in the grid,
‘which is irregularly spaced, but this small
detail has a remarkable effect on the work-
ing of the valve, as it gives it along, gentle
slope, as shown at Fig. 1, very reminiscent

cotrect method of wusing
them

Nt an

eat B B e e B

to put a considerable grid biaz on the
valve, and so increase the grid swing in
exactly the same manner, as the bias
allows the power valve to handle large
signals.

In addition to this, the increase of grid
bias on a variable mu wvalve will reduce
the siope and raise the impedance. Thus
if some form of variable bias is nsed, it is

5

W

RENT

¥
e/// /.3
S
o*o/ / R
_ p
= i
e —
-20 /5 o -5 °
GrRIO Bras .
Fig. 1. The characteristic curve of th=

variable mu valve. Note the long, gentle
slope caused by the irregularly spacea’
grid.

fiat out up o any degree of selectivity that
may be required, the ¢ only limit being if the
amplification is too much reduced before
the desired seloctivity is obtained,

of a super-powcer valve. Thus it is possible
HT+E0

1f such- an arrangement were used with
a sereen-grid valve, a matter of three

4

h

MHTA4I20

~HE

volts would give the most horrible
distortion, and at about foar volts
the valve would stop working alto-
gether, while the selectivity- would
be considerably reduced.

Fitting Variable Bias’

The illnstration Fig. 2 shows the
method of fitting variable bias to a
battery type of wvariable mu. A
glance -at the conneetions shows how
simple it is to adapt any existing
set go that the great increase in

sclectivity can be taken advantage

a9

L

. of. Tt is important that a three-
point switch is used
gﬁ?;:: to stop the grid bat-

tery from running

O

: =0 }Cﬁ £7= down when not being
]__—— - ﬂ,—\hl_ T+ used, butif an ordin.

L&

?
+

G+ BTy switch is already
K in use, another one
can be put in the

Fig. 2

vana!w!e mu,

0G.8~ positive lead and

. Thz method of filting variable bias to a battery fype of used in addition to

t‘w ﬁlamerif swthh

possible to have a control that will go from

and a 1 mfd. con-
denser. Itisimportant
that this lafier com-

HT=
R .

Fig. 3. The method of arranging the .
bias on an indirecily heated mains valve.

ponent be non-inductive, such as a T.C.C.,
otherwise it will upset the working of the set.
I# only one variable mu is bemg used, an
ordinary nine-volt grid battery will do, "put -
if two stages are used a fiftech or cwi;toen g
volt unit is desirable. It should be quito
clear that the same battery will be used
to bias the power valve and any other
necessary. Fig. 3 shows the method of
arranging the variable bias on anindirectly
heated mains valve. The actual value of
the resistances will vary with the particular -
maxe of valve used, but instructions are
usually included with the valve. :

A Wide Range of Volume Control

The use of a variable mu wiil give
several other advantages in addition to the
vital one of increased selectivity already
mentioned;, perhaps the most Important
being the enormously wide range of volume -
control obtainable from the variable bias
control. The chief charm of this control
is that the quality of reproduction improves :
as volume is decreased. Thus excellent
fidelity is possible from a powerful station
a few miles away ; with any form of volume
control other than this, quality falls off
with volume. An additional advantage is
that this control can be turned through its
‘full rotation without upsetting the tuning
in any way. Thus it does away with the
difficulties so often met with.when tuning
is s0 dependent on the. selectivity controt
that three hands seem necessary to tune- m
properly.

Reduced Background Noises

Another advantage is that any back- *
ground noisez will be reduced to a mtini-
mum, and will be reduced at least in pro-
portion to the incoming signal, which is
very delightful after the usual type of
valve that reduces the programme and -
leaves valve hiss at the original level,

When designing a seb to incorporate a
variable .mu valve, it is not necessary to '
make any special arrangements for seloc-
tivity in the acrial coil, such as band-pass -
tuning, a3 selectivity can ouly be obtamcd :
-atb the expense 0r volume,
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THE LATE/T KITS

iIT sets are now becoming both more
popular and alse more interesting

in many ways. The latest kit to

‘be placed on the market iz the *° 303,”
which is a simple three-valver, using the
same coil as the Dolphin Three deseribed
in last weck’s number of Practican
WirrrLEss. The kit consists of a small
metal chassis upon which is mounted the
terminals, valvcholders and some other
parts of the receiver. Five wires are also
mcluded in the kit, which is completed by
a cabinet containing a moving-coil loud-
speaker of the permanent magnet type.
The tuning coil was described in some de-
tail last “cek readers will remember that
it contains the on-off switch as well as
range switch and sclectivity device. This
coil i used in conjunction with a Mullard
detecter valve which is coupled to the
first L.F. valve by a resistance-capacity
coupling. The anode resistance hag a value of
20,000 ohms, and the eoupling
condenser has a capacity of .01
mfds,, so that the amplification
and low-note response for this
stage should be quite good.
The very attractive lines of the
assembled kit can be gauged from
the centre photograph on thiz page,
and the sturdy lines of the eabinet, with
ample space for the aeccumulator, H.T.
battery, grid-bias bhattery, ete., will be
apparcnt from the other two photographs
reproduced. An  LF. transformer of
generous dimensions is used to couple the
cutput valve, whilst a small condenser
is shunted 'across the primary of the

Rear view of the Ready Radio **303,"

N || A | U | THE-um u-u-:-n-n'

| READY RADIO 3037|

output transfortller, which iz of the
universal type and is suitable for either
power or pentode valves.  The assembly
of the kit was readily carried out; and the
completed receiver was tested in North- West
London. The two London ‘stations  were,
of course, received at good strength, no

reaction being needed to build up these
sighals, which were sufficiently lond to fill
the room. Seclectivity with  the special
coil control was quite sufficient for. all
ordinary reguirements, and eight or nine
stations were easily received on the acrial
used for the test, which was a rather good
one, being situated on a hill and attached
to a 30-foot mast, On the Jong waves,
5XX, Radio-Paris, Hilversum and Eiffel
Tcmer were also recelvcd before dark, so
that the performance is very good mdeed
and is a tribute to carceful LLSlgn :

KIT:
Ready Radis ** 3037
MAKERS : -
Ready Radio, Ltd., Eastpor Ho use,
Biackheath, 8.E. 3
i SPECIFICATION ;
: Metal 'cl-.a.ssm, detector ~ and  two L.F,
circnic. The ‘ingenious dual. range coil

unit  comprising . oi-off switch, selectivity.
device and wave-change switch is employed
-—one R.C.C, stage and one transformer
coupled—moving coil loud-speaker of the i
permanent maghet  Geld tn:eﬂ-thc whole :
housed in a walingt case;

PRICE- .
£3.10.0. . o

Threes quarter front view o

the Ready Radio "303’f

There are just one or two
points  which perhaps
could be eriticized, and
which no doubt could be,
easily adjusted by the
makers in order-to still
{(urthcr improve.this Httle'

it,
awlkward situation of the
aerial terminal, the iden-
tification of which is very
difficult if noinstructions
i : are handy. The indica-
Three- rter tHonsof the terminals at
rear m'e;;)u;}_ f; he thercarof the chassisalso,
Ready Ru d: o I my opinion, are en-

C 3087 graved on the wrong gide,

ag they are partially
obscm‘ed by the terminals themselves.
Finally, some gort of indication on the wander
plugs would facilitate the correct adjust-
ment of the grid and anode potentials.
The kit is one of the most interesting we
have geen, and when the price i bome in
mind—which is £3 108, 0d. exclusive of
valves—it will \be realized that this repre-
sents e‘ztremclv good value for money,
Cabinets, generaﬂy speaking, are of rather
plain constraction, but the eabinet supplied

r

‘with this parmcular kit i much ahove

the standard usually met with, Walnut,
with a very good finigh, and a simple type_
of speaker grille with a silver fabric, enable
the set to hammonize with practlca]ly any.
type of furniture. The general trend in
Irits is certainly in the direction of simplifi-
cation, and with assemblics of the type of
the “ 303" it can certainly be definitely
stated that there is nothing difficult to be
done. Hven the removal of the ingulation
of wires has been obviated by the special
type of terminal, which has a pmntcd end
which picrees ‘the rubber covering of the
leads when tightened up. This fact must
he horne in mind, of course, when atta.chmg
the wires so that good electrical contact is
made. This creates 3 new standard in kit
gets, and will appeal to those who wish to
build up a receiver in the easicst manner.

One is the rather
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FREE INSIDE

Numher 1
a fine Design Chart con-

taining full instructions
and wiring diagram for
making a Double-Cone
Portable Set which will
interest not only you but
every one in the Home.

IF you are o keon amaieus
vou will find this is just the
work vou have been looking
for. It explains wireless
theory in a way never hefore
achieved. It is packed with
really practical articles. Not
2 square inch of padding in
the whole work, and not =
page which you cannot
understand.

IF you ears your living in
the industey, this work is
worth pounds o vou as an
ever ready source of reliuble
information.

Contributors include:

SIR OLIVER LODGE
SIR AMBROSE FLEMING
L. McMICHAEL
RALPH STRANGER
J. ROBINSON

F. HAYNES
N. ASHBRIDGE
A. E. WATKINS

And many other experts.

But every article is written in
simple language.

i
GET YOUR COPY TO-DAY.

Obtainable at all Newsagents and Bnoksfalts:

or post free 1/2 from Georse Newnes, ..
811 Scuthemptor St,, Strand, London, WCZ
Geo. Newnes, Lid,
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S LECTIVITY

TME FINEST COIL URIT FOR
THEIR FIRST SET

When you build the °Dolphin’ Three
you are assured of selectivity and
sensitivity far above the average ob-
tained from a Det-2 L.F.
circuit.  1f incorporates the
wonderful Ready Radio Duat
Range Coil Unit, fitted with
four-in-one control, which acts
as combined cn-off switch,
wave-change switch, selectivity
and volume conirol, thus greatly
simplifying wiring and construction.
Instructions are included with every
wnit, From all radio dealers.

rrice  [0/6

CONVERT YOUR OLD
SET FOR 10/6

All you meed fo convert your old
set 1o the Dolphin Three is this
wonderful ‘cotl umit.

Book _Free

Full details of how to use this amazing
Coil are contained in the Kendall-Price
- Book. 36 pages describing 10 won-
derful circuits, with photographs and
diagrams, published at 1f-.

' POST COUPON. NOW AND
WE WILL SEND YOU YOUR
COPY FREE.

To READY RABIO LTD, (Book Dept.), Eastnor Homse, BLACKHEATH, 5.E3.
Plezse send me the Kendall-Price Book of the ten circuits—free.

LT O P PRI TP RS PR P TSP YU CRR PR L

AAATE88, ..o veis s e e e eerrerer g e e e e s e
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EADY 'ADI.

Ready Rudw L, Eastnor House, Blcck.‘lcoih SEi’ Tele Lee ("reen SfJYS

H H‘ you wsh to have, with yeur free ok, ten fuli-slzed hiue l}l’lnth eu:lose
" ll- in stampe with this coupen, rac, W 2.

e nllIIlllll-llllllllllllllg
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How To Use A BLue PriNT

An Interesting Article Explaining How to Make the Best Use of Qur Wiring Diagrams.
By JACE

_PRACTICAL WIRELESS

ROBABLY the guick-
cst way of building
a set exactly to
specification i to  use
a full-size blue print.
‘Although primarily in-
tended for the guidance
‘of the beginner, there is
no doubt that even the
‘expert home constructor
will find his work greatly
‘speeded up by using a
Mlue print instead of re-
lying on the usual small
wiring diagrain, Besides
that, there is the question
‘of accuracy. With some
modern receivers of very
compact design the accu-
rate positioning of the components is of
utmost imporkance.

Making Ready

¢+ Now as to procedurz, First of all stand
all the components which are to be mounted
‘on the baseboard direet on the blue print
and have o good look at it. This will give
yvou some idea of what the finished thing
will lock like, besides showing vou if you
have forgotten any of the parts. You can
now either take them all off and stand
them on the baschoard in approximately
their right positions, and then make the
final adjustinents by careful measuring
from the blue pring, or you ean stand them
on the table while you mark the positions
by placing the pring on the baseboard and
pricking through it with o sharp bradawl.
The latter method is perbaps the better
80 long as you make the marks clear. The
same moethod can be emyployed with the
panel, ’ ’

Alternative Componenis

1t may be that some of the components
vou are using are not the same make or
quite the same pattern ag those shown on
the blue print. You may be using the

alternatives to those specificd in the

list, In this ease it is usual to mount
the components with the terminals in as
nearly the same position as those ghown
on the print. This may mean turning
the component round. ' However, in the
case of unshielded coils or chokes it is
better to lengthen or shorfen the leads
rather than alter the pdsition of the
components in relation to others,

The Wiring : — :

Do neot necessarily mount all the eom-
ponents right away., 1f they are at all
crowded you wili find it-best to fix them
one by one, and complete as much of the
wiring as possible each {ime. Perhaps
I should have mentioned that in the casc
of sets cmploying under-haschoard wiring
all holes for the wires to pass through should
be drilled before mounting the components.
In sets of this type you will usnally find the
underside of the baschoard will have to be
marked out as well as the upper. Any
skirting to the baseboard should be fixed
lagt of all. As vou wire each component
eross . off .the corresponding wire shown on

the blue print, When vou

have finished, ali the

wires should have been
- arked off. If any are
not you know you have
missed  them out. . At
this stage, however, you
will not have crossed
them all off, since you
still have tfo fix the panct
to the baseboard and
wire up any final points
between  the  two. H
always think that this is
the best method, as if alf
the components and panal
arc in' position first it is
such a fiddling business
making connections in the
corners. The set also becomes unwicldy,
After all, it is no joke keep twisting and
turning a heavy chassis perhaps containing
a massive ganged condenser, whereas there
i no difliculty in handiing the baseboard
or pancl separaely,

A Few “Don’ts **

In conclusion, herc are a few “don’ts.”
Don’t spread your blue print on the
baseboard and panel and fix the components
directly on top of it with the idea of tearing
it away when the parts are all fixed. You
will find it a job to clear it away properly
from between cach component. Also you
will most likely want it as soon a3 it has
been  “ serapped.”  When drilling  holes
for chassis type valve holders, ete,, don’t
drill straight through from cne side, but
turn the work over as soon as the peint
of the bit comes through and drill from ths
underneath, This will give a clean edgns
to the hole, Don’t be in a hurry to drill
your panel till you have made certain that
the components you are using will not foul
one another.  Alternative components may,
for instance, need positioning slightly
differently from those shown on the blus
print.

{YULPHURIC acid in its proper plaece is
all very well, but see that it stays
there, - Accumulators after recharging

arce unfortunately not always delivered in

the dry condision externally that they
should be, so make surc that yours is
before putting it to further use.

A case of neglect in this respeet is that

shown in the accompanying illustration,

which is of a transportable™set removed
irom ats cabinet. The dark stain, which is
clearly noticeable in the top right-hand

corner, is innmediately nuderncath the spot |

ouscupied by the LT,
battery, when the set is
in the correct position,
and was caused by acid
penetrating the wood.
work, Corrosion of the
wires iorming the frame
nerial followed causing a
brealdown necessiiating
re-winding, Itis always
advisable :to  placesn
plece of easily-cleaned
material unafiected by
the action of swphuric
acid’s aclion, such as

i “ACID DROPS” |

sheet’ glags, in the cabinet to stand the
accumulator wupowr.  The

to wse for this” purpose is a Xylonite | and it should be

photographist’s tray of a suitable siza.
Buch a tray is illustrated on the left-hand
corner of the photograph.

Should an  accident occur, and the
accumulator be inadvertently dropped or
knocked over, a mimple precaution will
avoid the ruination of earpets, cte.” Come-

ideal article | mon washing soda is all that is required,

heaped on the spilt acid,
and further soda added
until effervescine ceases,
after which the spot
should be  carefuiiy
waghed. This will pro-
vent a hole being burns
through the matorial,
and the same seenedy
may be applied to sny
fabrics over which the
acid js  unfortunately
gpilt. s :

WHAT 1S THE
S0 Np TONE ?
$EE NEXT WEEX'S ISSUE
FOR THE ANSWER
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he aftractive modern lines
of the 1933 Adaptagram Cabinet,
into which the Long Range Express
can comfortably be accommodated fogether
with turntable, molor, ete. The sanie cabinet
will accommodate the Mains Express Three to
be described next week.

HEN Mr. Perey Ray handed me
the ** Long Range Express™ I
wag immediately impressed with
ity advanced design. 1 had not previously
seen it, and therefore Jogt no time in looking
over its general design. The first point that
pleased me was the elaborate arrange-
wments made to utilize the full cutput of
the pentode, while adeguate arrangements
were made to overcome the shortcomings
cxperienced with most loud-gpeakers when
worked with a pentode valve. There is no
novelty in this idea, but it is a novelty to
find it in a battery set which is so often
skinned down to the last penny-with but
little regard for performance and still less
for musical quality,

Bottem view of the Long Range Express Three.

T

A TRIP ROUND EUR
RANGE EXPRESS

Connecting Up the Set

No time was lost in connecting up the
hattevies, aerinl, earth, and loud-speaker—
which, incidentally, was a 66v. As this
report will serve as & guide to the intending
congtructor it will be necessary to set out
the conditiong of test, a point which is so
often omitted and witheut which a test
report is obviously of little use. The dis-
trict was South-east London at a spot
exactly twenty-one miles from -the Brook-
mans Park twin transmitters, which, as
every reader will know, are using a power
of 30 kw. on each waveband. The acrial is
of the conventional L type with a hovizontal
length of 20ft., with a down lead 18t long,
the actual height of the horizontal section
being 25ft. This aerial is indeed of modest
dimensions, but iz erected with unusual
care regarding clearance from gutters and
~other earthed objects,

Handling the Variable Mu Valve

After -a quick run round T realized that
it would be necessary to acquire the knack
of handling a variable mu valve, as it works
in a manner that is notedly different from
any other form of selectivity control. With
the controlling potentiometer set for maxi-
mum volume and correspondingly minimum
selectivity, about one dozen stations were
received ; but the full possibilities of the
set T guite lost until the volume control
and reaction are used together, When two
stations arc locked together it is necessary
fo tune in the wanted ond carefully and to
reduce it in volume until it can only just
be heard ; next bring back the volume by
advancing the reaction with the usual
slight readjustment of the anode tuming
condenser.  When this delightfully simple
operation has been completed it will be
found that the unwanted station has
vanished.

Remarkable Seleetivity -
Before actually setting out to make a

‘Last

another evening. Stations below * loud.
apealier strength are omitted. - For this

test the balanced armature lound-speaker
was replaced by a permanent magnet,

moving-eoil, as the volume justified such a
course.

The accompanying Yst of stations was -

identific<l by means a of heterodyne wave-
meter, and their correctness is to some ex-
tent dependent upon the assamption that
they were working on their published
wavelengths, :

This W

Fe

;

B R BB 8 g et o B s

Ample Pentode Gutput »
Naturally some | 2t Normal Re
stations, such as

{ Stations Free from

om

Moving-coil Li

Féeamp, were fading - Atution. FC;“‘
very badly, but this (m
cannot, of eourse, he
attributed to the ; Daventry Bl
receiver as this bug- RKalundhora Deg
bear of long-distance i Budapest No, 1 Huj
radioisbroughtabout [ Yienia |
by factors outside § % ke
human control. The *North Regiodal  Brif
output of the pentoda },;"(‘)?f‘;‘ tibery ;}tgtln
is truly phenomenal '  3YHalsnd Remional Bt
considering the wvery Londen Regional B
small amount of high- Brna Ci’s“
H {
tension current that Poste Tarisien ~ Fra
this remarkable valve [ Breslan Ger
consumes, namely 1 ‘_;;TI{)]rth National  DBrit
L ; ilversum ok
5.9 m.a. (this with 120 Hellsherg Gery
volts H.T, and 100 on Turin Tral
extra, grid) although London National Mt
o *Toulouse T°ran

when using the
moving-coil loud-
speaker I raised the
extra terminal volt-

Trieste
Tecamp

114]
irar

* Reeeiver at médi
Stations at Goed

: L,
age to 120d.W1th. & I Clear of Int
co rreg ponaing  In- Eiffel Tower Frar
crease in H.T. current Brusscls No. 1 Belg
to 6.5 m.a. The total g({ngp?en comal %a}t}
M - £ L1311 Reg1onal Tl
high-tension con- Miihlacker Gert
sumption of the sct is Brassels Xo. 3 Tielg
very low even wWhon  Sereeseraciassosmecse s
NEXT WEEK : THE Al

log of stations I ran over the receiver to
see how it shaped. The remarkable gelee-
tivity wag soon apparent, due presumably
to the use of a variable mu valve
and the special coil designed to
guit its characteristics. Combined
with this the smooth volume con-
trol is a great boon., This is the
only three-valve battery set that
I have ever handled where a
volume control has been necessary
on fereign stations in a large room,
and with the Long Range Express
it is very necessarv indeed, I
commenced to compile the station
log at nine in the evening and
finished at exactly five minutes to
eleven. 1 may add that it was
not Sunday night, and therefore
the two London stations were
working during the whole of the
test.  For the convenience of
readers the stations logged are
divided, into. two “scctions: (a)
those being clear and pleasurable
and (b} those that were jammed,

e TR
eSS - 4

but night have been all right on

Cirenit diegram of the All-Main

s |

1 1a—

—
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HAT, actually, is it possible to
hear on the Dolphin Three
described in these pages last

week T This gonestion has probably arisen
in the minds of those many constructors
who have made up the receiver, and also
those who are not certain whether or not o
build this particular set. Accordingly the
following interesting test was carrvied out
under ten miles from Brookmans Park—in
the neighhourhood of Golders Green.
receiver wag taken into a house which
couldd not boast & wireless set, and con.
seguently no acrial was available,
residents  khew  mnothing at  all about
wirelegs, They were elderly people with
o liking for medern ideas, and consequently
it was thought that they would be ideal for
the test in view, For an aeria! a length of
22 D.C.L. wire was attached to the fence
sepatating the gardens, the total height
being only 5 foct.  The wire was laid along

the top.of the tence and taken in through
with a piece of the :

the french windows,
saane wire taken to the water pipe—a
distance of 10 feet. The batteries were
connected up and I handed a copy of the
tuning instructions to the owner of the
hotise and asked him to carry on.

First Test

He read the article throuch ones or
fwice and then turaed on the receiver.
Actually, he turned the control knob half-
way round so that the pointer was on the
little indication between the letters “ ("
and T of the word * Selectivity.” The
tuning dial had been lefi aboud eight
degrees below she correct tuning poind for
the Regional station, with the result that
this station could be faintly heard in the
speaker,  The tuning dial was rotated fo
the corveeh tuning peint. and  guicklv
turned back again, and it was toc Joud for
ey friends. I lad, in ihis wparticnlse
inztance, io demonstratc the use of the
selectivity device, although the majoriy
of listeniers will have no difienity
digeovering  how %0 manipulate the se.
leetivity dial and resotion control.

Aaﬁ:al Reszults )

However, ag soon as the idea was grasped
the ibllowing results were obtained. The
tuning  dial was turned to O, and the
solectivity was adjusted to its vweakost
point—thab iz, to the voint of maximum
volume, The Nabtional programme could

v A front view of the pandd and baschoard,

The 3

and the &

WHAT THE
“DOLPHIN” WILLDO

How to Manipulate the Attractive Receiver
Described Last Week., Simplicity is its

i
o

U 1 AR ISR 1 oS A AP )P 2
A 1R | 1R S TR R ki

? Keynote

i— 1At [ It -

bBe heard in | enough for all ordinary resulis, and the
the speaker | National occupied a space of & degrees on
atthough  the | the dial—without, of coursc, any reaction
exact tuning | being used. Two move stations were just
point  for this | audible, with rveaction, beiween tha
station was 50 | National and $§he next station to he
degreez, Select- | comfortably  received, which was the
iviby was in- | Regional, For this station the settings
creased slightly | had to be the same as for the National,
until th ¢ and, natnrally, there was no background to

spoil the reception. Selectivity was de-
ereased and the tuning dial was rotated
until at 108 degrees the Midland Regional
was audible, with the London Regional in
the background. A little reaction, and
slightly increased selectivity, and the
Midland came through quite clearly with
no interference whatever.” Billy Merlin and
his Commanders were giving a very enjoy-
able dance programme, which was Teceived
af about the same volame as that to which
my friends had reduced the London stations.
A few rninutes to enjoy the programme and
the test was continued. Without altering
either selectivity or reaction, the toning
dial was advanced, and when 119 degrees
was reached a good, clear signal was heard,
vothing was touched, and as soon as the
band had finished plaving, the voice of
the lady announcer at Rome was clearly
heard.  Inereasing the reaction slightly, and
o small adjustment of the tuning dial, and
Rome was sufficlently loud to give an
enjoyable programme, without interferende.

Nothing further could he comfortably
received until the North Regionad was tuncd.-
in at 133 degreez. Langenberg, just below
the North Regional, could not be adeguately
separated, as the selechivity control had to
be reduced too much, and then insufficient
reaction could be employed owing to tho
resultant  distortion. When the North
Regional was silent, however, Langenberg
came through at about the samc atrength
as Rome.

- National disap-
© peared, and then
reaction was advanced slowly. Speech could
faintly be heard, and on rotating the tuning
dial just four degrees the voice of the an-
nouncer at a (German station was clearly

“A three-guarter fron! view of the set, the
construction of which was dealt with last week.

heard. No station name was
giverr as apparently it had just
been mentioned hefore the an-
noungement being made, which
was to the effect that the next
itern would be a Tox-trot—
“Underneath  $he Arches”™ A
few bars of this were listened fo,
ht fuding boing experienced,

nd thén the dial was rolated
o few deg higher,  Three
sati e hoard before London

was  reached,  the

strength being: more  than®sufii-
ient tor eotertainmeont value,

Yoo Loud

The Nations! prosramme was
mtch too Jowst wilh the zcletivi
conbrol in its presend positi
to make {hs volume of .
which was erjovelle the y
of the contrdl knoh was turned to
the Jindication under the - letter
Y8 This gave a signal quits

Rear

Ybaseloard and panal,

view of the
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EVERYTHING RADIO IMMEDIATE DELIVERY -KI'ES’ OR PAFT?
 TEmRETBTSVUESmE | |y QNG RANGE| | ADAPTAG |
s YEARS : s APTAGRAM
; WINNER : . Prade Muark
e sogemn s> s | | BXPRESS 3 | w2
© Brirs SA/afe, Garriase Paid: - 8/3 Described in “Practical Wireless” | 1 I

Detector and Peutode vaives. €ash i
i Batance in 11 monthly payments of 8/3. only September 24th, 1932, Fais il
: ) witth, %17 in. ;

o A et e T i s b B i e |

i GOSSOR MELODY MAKER. Model 335, Send ) ; d;:’;teli!siiz??niﬂ:
| Complete with valves, speaker and cabinet.10 - Complete PII.OT AUTHOR ,’; Bin.; base- i
I Cash Price, £7/17/6. Carriage Paid. - - im Yy KIT of specified parts with . toard . - depth, i
I malanee in 11 monthly payments of 14/10.°  only, KIT ilA Ready-drilled Panel and g,-:‘_ s gpﬁake{ !
C0SS0R ALL-ELECTRIC MELODY MAKER, Scnd | Chassis: excluding valves B
Maodel 336. Complete with valves, cabinet and21 /1 Clegrance Be-
| speaker.” Cash Price; £11/15[0. Cacriage Paid. ) - tween  metes
i Balance in 11 monthly payments of 21f7. only - CASIT un?l:iside otalri]:ii,
| SLEKTUN $GOUT 8.6.3.—S,G,, Dotector and Send or C.0.D. £ - l l - S Realy
Power. - Pilot Anthor Kit A" (less valves 8/1 i Carr, Paid. . ‘},‘;;;‘,W’“;,‘;‘;“,‘,j i
} and cabinet). Cashor C.0.D., £4/3/6. Carriage 4 : : : . © B8 extra & i
paid. only ' regizired. |
Balance in 11 monthly payments of /1. : . or 12 monthly payments of 70/3. Carr. Paig. . . !
N P £ =
R & A “VICTOR ” PERMANENT-MAGNET With . . f S . . . !
| MOVING-COIL SPEAKER DE LUXE.. Wita B/ igel“‘ Scott gab‘“et ‘“B?ak. o 150 @ MODEL A o, your cxisiing Set to
! g-ratio input transforimer and protecting grill. / elestion Soundex Moving Col & Radio-gram.  CQomes to. you |
i Cash Price £3/10/0. Carriage Paid. order Loud-speakm; o - 17 8 ]\;vithi Vig'ﬁttﬁ? r‘roﬁ)t. as iioluslraénzd [;mr] rigtor I
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OICE OF THE SET

Mr, W. J. Déianey Explains Some Interesting Points About the Disposition and

1

. TRANSFORMER .

UITE a number of wireless listeners
are under the impression that be-
cause the loud-speaker, when it is

purchased, is fitted with connecting cords
about six feet long it must be joined to
the loud-gpeaker terminals of the set by
those cords and placed as near to the sct
as possible. This is not the case by any
means, and if you are doing this you may
not be gefting  the ibest from your
‘spealker. .

- First of all, the set, owing to its particu-

lar size and shape, will have to be placed |

on a table or sideboard where it will look
- mice, and at the same time be in a position
convenient to the lead-in, This means that
it is generally placed near a window.
iWhere the speaker is of the cabinet type
it is usually stood on top of the wireless
sek, or by its side. Just for an experiment,
join two long lengths of covered wire to
your loud-speaker leads and conneet the
‘ends of these wires to the correct loud-
speaker terminals, Now switch vour sect
on and take the speaker round your room,
‘trying the effect of it in different positions.
‘What do you find? In the majority of
cages you. will find that there are two or
three places in the room where the music
sounds much more pleasing, ecither due to
reflection from the opposite wall {or the
reverse, absorption by a drapery), or due
to the height at which the speaker is

placed. Try the effect of your own par- |

‘ticular speaker standing on the fioor, any-
where in the room. Now lift it up, and

support it by some mcans right near the |

ceiling,  Is not there a great difference in
these two positions ?

Long and Shor! Leads for the Speaker

© If you have earried out the above little
test, you will have found that there is most
likely some place in vour room where the
speaker is at its best, and this is some

-

[ SECONDARY [y, | (left).—An .

Ifxreu:afv
LERDS

Methods of Con-
necting the Loud- .
speaker

_oufput Transformer

connected between
sel and speaker.

Fig. 2(right}—An
oulput filter as an
external addition.

distance from the receiver. Now, in most
receivers (unless they are fitted with an
Output Transformer or Filter) the current
from the last valve has to pass through the
windings of the loud-speaker, and natur-
ally this results in a slight drop in voltage.
When the speaker is joined to the set by
a short lead of a few {eet, this drop is not
of very much importance.  When, however,
long leads, such as are oceasioned by the
above test, are employed, then this drop
may become of real importance, especially
m the case of the small receiver employ-
ing a valve of the Power Type running
from a 'small H.T. battery, An Output
Transformer or Filter will, however, enable
you to use any length of lead for the
speaker, and by this means the receiver
may be operated in a different room.

A High-resistance Speaker

The connections for an Qutput Trans-
former are shown in Fig. 1. The 'frans-
former should be of the 1 to 1 type where
a high-resistance speaker is employed, and
of the step-down type (of the correct ratio)
if a low-resistance speaker is wused. Fit
the trausformer on to the back of the Te-
ceiver cabinet, as near to the loud-speaker
terminals . as possible. The primary is
joined to the L.8. terminals, and the leads
to the loud-speaker are joired to the
secondary. With this arrangement there is
no need to bother about the gauge of the
exteqsion leads or the kind of wire, except
that the two leads must be insulated from
one another,

The Qutput Filter arrangement is shown

1in Fig. 2, and consists of an L.F. Choke

and a 2 mfd. condenser. The Choke should,
be of good guality, and is joined across the
L.8. terminals, 'The condenser has one side
only joined to the L.8. negafive terminal
(thig is very important), and the remaining
terminal of the condenser is joined to onc

)
lead for the speaker.
joined to H.T. negative.

The other lsad is

¥t will be noticed
that in all receivers the H.T. negative lead
is joined to earth, and therefore it will
be obvious that there is no nced with this
filter arrangement to take two leads away

to the loud-speaker. The one lead from
the condenser may be taken to any distance
and joined to one lead of the speaker (it
does not matter whether this is positive or
negative as there is no current fowing),
and the remaining lead of the speaker may
then be joined to the nearest convenient
earth. In the case of the speaker taken
down into the garden, for instance, it will
be quite sufficient to stick the tag on the
end of the wire into the ground. This latter
arrangement will be found of great use dar-

ing the summer, as only one strand of the

waxed variety of bellwire need be run
along the garden fence, and this is both
cheap  and  weather-proof, Where . the
speaker is used in different rooms in the
house, a convenient earth can usually be
found, and the bell-wire can be run from
room to room in guite a reat manner, the
speaker terminals in each room -being
joined up to the bell-wire and carth.

Falling Off of Signal Sirength

Where the speaker has been joined to
a receiver in the ordinary way, and has
been in use for some time, it may be found
that signal strength has fallen off. This is
due to the fact that the wrong connection
of the spesker leads has demagnetized
the magnoet, and it will be necegsary to
have it re-mapgnetized. This only costs a
few shillings, but the above methods of
connecting the speaker will avoid this
trouble, and consequently the expense of
the transformer is justified, both in the
extension of kife of the speaker, and in the
improved reproduction which will in most
cases be obtained.

i ESPITE the growing use of the all-
! mains receiver, the ordinary battery-
i operated set etill remains by far
the more popular type, and is likely to
maintain this position for several years to
come.

Users of battery sets frequently forgst |

when they have to purchase a new battery
that the technical engineers who planncd
the receiver made it one of their first con-
giderations to see that the valves and other
" component parts are such that they will
give the best results when working in con-
junction with each other, -

The outcome of this is that the set be.
comes & templete unit made to give yom
petfect radio reception.

The scloction and wse of the hizh-tension

i) — 1)

How To Choose Your
Radio Batteries

A1 4 - - - MO {1 -t e

and grid-bias batteries must, therefore, be
in aocordance with the type of valves in the
receiver, as batteries play their part in help-
ing to weld the set into the complete unit
as much as the component parts themselves,

The manufacturers of Drydex batieries,
for example, tabulate some ¥20 different
types of portable sets alone, and recom.

)“n-nv!-
A il 1ol

mend which of their five different types of |

high-tension batteries should be used to

{ meet the requirements of the various sets.

‘There are many points which are over-

looked by the inexperienced wireless fan,
and guidance by the battery manufacturer
should, therefore, be all the more welcome.
When the ordinary standard-sized H.T.
battery is used, for example, the maxinun
plate current taken up by the valves should
not exceed 6 milliamps. TIf the rate of
discharge is preater than this, you should
see that you get a bhattery of sufficient
capacity to withstand tho extra strain and
80 have a reasonably long life. '

Drydex batteries, for example, are pro-.
duced in varions grades to mest the ro-
gquirements of sets of different plate current.
For the multiple-valve sets, which demand
a very heavy plate current, there are
batteries which are capable of withstanding
a discharge up to 3¢ milliamps,
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Fig, 2.—
Testing
the effici-
ency of G
- fixed con-
denser.

Effielency of H.F. Chokes
N casy way of testing the efficlency

of an H.F. choke, is to connect

it meross the funing coil of your
veceiver ag in Fig. 1. This will naturally
result in some loss of signal strength
dependent on the efficiency of the choke,
but with a good one it will not be very
great, aithough the tuning will be slightly
altered owing to the scll capacity of the
cholke.
Testing a Choke
| . To test the choke thoroughly the set
should be tuned-in to all wavelensths.
This will show up any flat spots in the
c¢hoke. For instance, a chole which is
inefficient  over part of the waveband
will cause @ loss of sensitivily in wour
tecelver when ftuned te that particular
part of the scale, whercas a really * dud
component will cut the signal strength
i

P 201 |-CH § D -

Simple Tests Without Instruments
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PRACTICAL WIRELESS
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down wery low on almost any wave-
length. ‘There is just one word of warning :
if, by any chance, your choke is faulty,
due to a break in the windings, which is
very rare indeed, this test woonld be of
uo use.  In such a case, however, the fault
would mosé likely have been discovered
beforehand, through the receiver in which
the choke was previously connected having
stopped working sltogether.

Testing Fixed Condensers
Fixed condensers of T mfd. capacity or
more may resdily be tested by
connecting them  momentarily
across the ferminals of an H.T.
battery. O removing the con-
denser, it will be in a  charged
state, and onshorting the terminals

97
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Atmospheries or Wern-Out Battery ?

If vour receiver develops intermitient
crackhng noises, and vou are in doubt
a% to whether they are cawvsed by atmo-
spheries or arce due to some trouble in the
gt itself, such as a worn-cut H.T. baftery,
or burnt-out L.E. transfermer, you can
soon ascertain by disconnecting the aerial.
If the noises stop or diminish very greatly
they are duve to atmospherics. Crackling
caunzed internally would not be diminished
by this procedure,

with a wooden-handled screw-
driver, orsimilar metal toel which
is insulated from the hand, guite
a snappy spark will oceur at the
terminals, See Fig, 2. Any con-
denser which iz of any use at all will
do this, but to test its efficiency
preperly vou should see how long it
will retain its charge. If on shorting
the terminals an hour after charging
a spark occurs then the condenser is
OGK. A very good one wil hold a
chavee overnight if the weather is dry.

! ?m o CHOKE S

- o

When charging the condenser do not
touch the terminals or the electricity
will immediately leak away and your
test will he uscloss,

Fig. V- An easy way of festing the
sfficiency of an H.F. choke is 1o connect
it across the tuning coil ¢f your reeciver,

"*WHARITE?
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We shall be glad to advise réaders con. -

cerning the purchase of compleie iets. rEs

. requencies.

- JE recently undertock a very
thorough test of this recciver
under rather difficult conditions—

in the heart of London, . with a small indoor
aerial. This particular receiver is supplied
with. an “externsl voltage regulator and
this, -in addition to the actual set, has to
be adjusted to suit the voltage of the mains
being: used. The receiver is housed in a
cabinet of unusual design, the moving-
coil -Joud-speaker being fitted in the top
of theé cabinet, and directed upwards
instead of in the more usual position.
A fretted opening forms the top of the
cabinet; and this is protected by a lid,
-This lid lifts to an angle of about 45 degrees,
in which position a switch is operated to
bring the valyes into. circuit, and the under
side of this lid reflects the sound from the
speaker in a forward direction. This is
a novelty which we have not met in any
other receiver.

The cireuit consists of S.G., Detector
and Qutput  Valves, which are of Mazda
manufacture, 8.8, A.C/H.L. and P.1.
{These it will be noticed, are of the 4-volt
type usnally fitted to A.C. sets,)

One dial tuning is employed, two eon-
densers being ganged, with a  balancing ”

devices giving partial rotation of the stators §

.of each condenser to compensate for differ-
ences in the tuning ciremits. A volume
control and a reaction control, cémplete

the panel lay-out, so that no difficulty |
should he experienced in handling the seb,

A log chart was supplied with the receiver,

on which twelve stations were logged,

K

Three Valpe receiver.  The escutcheon is
raised and lowered for shert or long waves, thus expos-
ing the appropriate tuning scale, which is graduaied in

" The Varley D.C. receivér ay

| THE VARLEY D.C. _i
! RECEIVER i
1:1rov’ision being made for o.the.r

stations to be entered. .

At the actual test the London
stations were easily tuned-in at the
readings given on the log, and ample
volume was obtained. The tone, as
was to be expected from a M.C.
speaker fed by a P.1 valve, was nice
and full, The cabinet resonance, due
to the small size of the cabinet, was
very low indeed and served to give
a fullness to the tone. On the long-
waves, even on the very inefficient
aerial, many stations were received.
Radio-Paris was loud, and judging
by the strength and the poor results
nsually obtainable on the aerial,
there is no doubt that a good aerial
would provide an even greater
zelection of stations.

Provision is made at the rear of

. NEXT WEEK: . |
| THE GE.C. MUSIC
| MAGNET THREE

’m-t »)

the receiver for the addition of an extra
loud-speaker, and & gramophone pick-up,
and with two alternative aerial connections
the receiver will be found to meet every
poasible requiremerit,

The price of the complete receiver is
24 guineas, and with workmanship and
finish up to the standard usually associated
with Varley products, this receiver may
be purchased with every ‘confidence.

A gramophone pick-up may be used
with this Teceiver, appropriate terminals
with the neccssary indications being fitted

“the regulating resistance in ifs container reviewed on this page: - =

A WEEKLY FEATURE .

T REPORTS OF COMPLETE RECEIVERS
BY THE TECHNICAL STAFF -

on the terminal panel at the rear. The ™ -
volume control which is fitted to the front -
panel will not be in eircuit when the pick-up

15 being used, so that a separate volume
control will be necessary. In the working
instructions supplied by the manufacturers
on the back of the log chart thiz. fact is
mentioned, together with threg possible
causes of breakdown with the appropriate
remedy.

The full instructions relating to working
and aerial conditions should enable even
the most inexperienced to obtain the very
maximum from this interesting receiver, -

A further  point which attracted -our
attention was the detailed information
concerning the undistorted output and
the current consumption. In the case of
this particular instrument, the wundis.
torted cutput is 600 milliwatts, and.ths =
total consumption is. 250 watts. ‘The
A.C. model of the same instrument takes
36 watts, and is, of course, much cheaper
to run, whilst it also hasthe great advantage
of giving an output of 1,000 milliwatts. .
This setves once again to bring home the. .
benefits which accrue to the listener who is
fortunate enough to have an A.Q..gupply
to hand, as apart from the cheapness of
the running coats, a much greater output
is available. The new D.C. valves will, of
course, assist in reducing the current
consumption, but the power output will:
still be favourable to the A.C.-fed receiver.

None the less, it is' certain -that it will
be many years before A.C. i3 general
throughout the country, and it is indeed
fortunate that the-listener whose mains are
D.C. has available such a splendid receiver
as the Varley here reviewed, and illustrated
at the foot of this page. It is not an easy
matter to design an efficient D.C. receiver,
and the fact that Varley have dons so is
further tribute to the thoroughness which
characterises this firm’s products.
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LONG-RANGEEXPRESSTHREE
2 Polar No. 2 ,0005 mfd. varjable condensers 12 @
1 Pair Tannoy coils . 15
1 Wearite Staidard sere (‘1 H.F. chcke
1 Wearite special screenzd H,F. choke '

2 T.C.C. 0001 type & fixed condenser -
1 T.C.¢ 0001 upright 3 clip type fxed
COBGUASLY . .

1 T.¢.¢, .01 t¥pe 8 fixed condenser ... -
3 Dubilier 1 mmfd. type condensers $200 ..
2 Dubilicr 2 mfd, munsbudgc ty¥pe con-

densers 9200
1 Dubiler 30,000-hms 1-watt fixed ‘Yesis..
1 Dubilier 18,000-0hms 1-watt fixed Tesis.
1 2-megohm grld léak ...
2 Clix 4-pin chassis mnuutmg vilve holders
X in chassis mounting valve holdet
'ley Nicore 11 No,DP2 L.¥, transformer
1 Wearite 16-henry 15 mi-a. L.F. chicke
1 Wearite ganged wave change switeh
1 .0003 wmfd. reaction condenser
1 3-peint on-off switch .
1 Leweos $0,000-chms pat;nt'mmtm :
4 Bulgin panel pointers Xo,
4 Belling-Lee  spade tmmmals
Barth, LT, LT} .
6 Bles wander ph.gs [GBZ Ge—1
HT1, HTZ2, GB)
3 Cotls Loweos Glazite
I Long-Fonge Express Three 16 gonge “melal
panel 12 x & anl basebeard 12 x 9,
1 Bulgin T-way h'tttew COPd . -
Screws, ete, . e

W
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-
QRO R v Hl~
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valves 220 VG8 metallised,
F metallised, 23¢ DT metallised 2 1 0
less valves

and cahinet £5 12 0

or 10’6 down and 11 .

monthly payments of 10’6
with valves,
less cabinet
or 14'- down and I1
monthly payments of 14’-

Kit - ooy £8.10.0
No.3 1576

or 1576 down and 11
monthly payments of
. with valves, Consolette cabinet,
Kit R. & A. Challenge M’C Speaker,
NO 4 %ifirl!:ens Power batteries,
. am Aacc.,
or 22'- down and £12. 10.0
11 monthly payments of - - = 22’-
Recaommended Accessories ¢
2 Siemens 60-volt Power H.T, batteries 1 4 @
1 Siemens 9-volt G.B. battery .. ‘. 10
1 Oldham 0-75 2-volt 75 ampere hour LT

accumulator .- -

3 Cossgor
1 covinet
Kit
No.1
Kit
No.2

12 6

'DOLPHIN STRAIGHT

£7.13.0-

1 Ready Radiu dual range coil unit .. 10 6
1 J.B. 0005 mid. variable condenser

Popu[ar Loz line with slow motion -

1 000]5 m{d reachon condenser e

1. Bulgin Transcoupler .. .s

1 Sleklun colt 3-1 L.F. tran!fcrmer .

3 W.B, 4-pin valve holders .- .

I T.CC. 0002 mid. fixed cunds 3-ter~

wminal type .. ‘e e ©
Z-meg. grid leak . . ..

3 Belling-Lee terminal mounts ..~ .. -
6 Bel]mg lée terminals {Aerial, Earth,
—+,L.5,— Pick-up +, Pick-up—)

1 5-way battery cord

4 Belling-Lee wander plugs (GB GB*]
1 Permcol ebonite panel ]Zlns x 7 ins...
| Wooden baseboard 12ins. x 8ins. .

2 Bulgin panel mountipg dial pointers

i L LR ey YT

0. 3 .. .. s ‘. -
1 Coil Glazite Lewcos .. . v
Screws, ete, P .a - .

AmEa SON  EBW SSR REDHSSD

valves

3 Mullard PM2ZDX, PM]LF
1 Special D.oipllin.Colnsolene cai}inet .:
. less wvalves
Klt and cabinet &2 . 13 .0
or &- down and 9 7
NO.I. monthly payments of 6 -
. with valves
Klt less cabinet' £3 . 15 . 9
or 7- down and 11 7
N0-2 monthly payments of 7
. with valves
Kit and cabinet £4 . 16 . 9
or 9'- down and 11 7
NO-S_ monthly payments of Y.
Ki with valves, cabinet, batieries,
it R. & A. type 50 lond-spenker,
) aerjal and
N0o4 earth - - - 56 19.3
or 13- down and 11 monthly 7
payments of - 13 -
Recommended Accessories :
} Siemens 120-volt H.T. battery
1 Oldham 2-volt accumulator ...
1 Siemens -volt G.B. battery ...
1 R. & A, type 50 loud-speaker
1 R. & A. Bantam loud-speaker
1 Selecumct aerial
1 Selectanet earth

NSO

THREE -

MWith Special Cabinet,

TELSEN Kits to Manu-

- facturers’ Specificationi—

Ajax Three Kit £3.1.6. 10/~
down and & monthly pay-
ments of 7/6.

jax Three Valve Kit £4.4.3.
10/~ down apd 11 monthly
paymeénts of 7/6.

. Ajax Three Valve Cabinet

Kit £4.150. 15/- down and
11, monthly payments of 8f6.

]uplter Three Kit £3.17.0.

10/« down and 10 monthly
payments of 7/6. Jupiter
Thxee Valve Kit £5.18.0,

153{~ down nnd ]l monthly -
paymenis of Jupiter
Three Valve ahnet Kit
£6.0.0 20/~ down and |l

monthly payments of 10/6.
Free
Blueprints. e

“ RADIO FOR THE MIL-
LIQN?’ Stationmaster
Three Sealed Kits. Bai-
tery Model " A" with Table -
type Cabinet and valves
£5,11.0. Deposit 15}'— and
11 monthly payments o f 10/
Battery Model B> with
Console type cabinet, Valves.
Speeker
!7 100 Deposit 20f« and
11 monthly payments of 13/-.

READY RADIO KITS.
Meteor S.G.3 Kit (with
valves) £5.7.8, ar 10 monthly
payments of 12{6. Cabinet
Moadel (as above with Cabinet
and Moving-coil speaker)
£8.17.6, or 12 monthly pay-
ments of 17/-.

303 Kit (with valves) £3.10.0

or 7 monthly payments of
11/9. Cabinet Mode fas
above with Cabinet and
Moving-coil Speaker} £6.17.6,
gé[l() monthly payments of

_CASH, C.0.D. AND EASY PAYMENT _EXPHESIS ORDER FORM,
To: Direct Radio Ltd., 159, Borough High Street, London Bridge, S.E.1.

Please dispalch to me al once the follotwing g00ds s eeva s csians o s sis ot inisas ctrevn bt ot bs st o nasn

L L T B L L T

{a) 1 enclose -
" “for which' (b} 1 will pay on delivery

{cross out line
(c) 1 enclose first deposit of

not applicable

} [

N A E o e ot e e e e e et b r o e s ot et et ke e e e e 2 a8 e e 4 e e e

ADDRESS < 1 vaveusstosstgesrnrsancarsossasassnssaenscsnsnsinsanses Practical Wircless 1/10/3]

TO OVERSEAS C USTOMERS—

We specialise in Radio for Export. Goods to your
_ exact specification are very carefully packed and
Lo T insured, all charges forward. Terms: Cash with

. order or deposit ird with order, balance C.0.D.
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THERE 1S NO OBLIGATION WHATEVER —

— e ————_—

g

So why not take advantage of the Six-Sixty Valve Service and: find out which, if any, of
your valves are slowly dying and now fail to give the good reception that they used to.

Have a free demonstration, with your own recewer, of the difference one or more of
the latest valves will make. It may surprise you! There has been a tremendous
advance in valve design this last year or two. -Some modern Six-Sixty valves have a'
" Goodness factor ten to twenty times greater to- ddy

Toke the valves you are now using (of any make) to a SIX-SIXTY VALVE SERVICE
STATION and haeve them tested. No charge is made for testing or advice. You
will get a straight report on their condition and suitability for any specified purpose,
and particutars of latest type equivalents should you desire this mformation

T|’ Write to us for the address gﬂ % O S ]1 X I y
_of the Six-Sixty. Valve Ser-
’ N A e s e

vice Station pearest (o you. BV.A. RADIO VALVES and. EQUIPMENT

Six and Sixty -
AT YOUR SERV}CE Six-Sixty Radio Co., Ltd Six-Sixty House 17/18, Rathbone Place, Oxford Strezt, London, WA,

—~ | @  SPECIFIED FOR

B tue < oovenin
STRAIGHT THREE”

The MoToR 5,40 Unit
was specified for the
“Dolphin Straight

'8 YEARS

SPECIALISED - E,.’:.;:; " becamse of it q
MANUFACTURE sitivity, and realistic re-

production due to its
patent compensating
{ armatare and a special
device that permits only
§ horizontal vibration of the
transmission reed.

Sovereign Tuning Coils are to-dav
a recognised standard of efficiency -
’mmngst st designers and con-
structors.” From ordinary dual-
range models to highly specialised
units for. ultra-short waves and
selectivity devices, Sovereign coils
are made to scientific. designs

thal definitely assure maximum The 'MoToR S.49
petformance.  Accurately wound Unit as illustrated, with
and made from the finest materials, Patent Comgpensating
these components will bring the Asrmatyre. " - —

best from any set they are used in, FREE BLUE PRINT !
Standard models are described in ;
our catalogue (free on Teguest). A Blue Print of the Sove-

Special coils for sets described in the r’i?;ergnﬁb?:&d‘:: g:,’;‘: ,
technical press are advertised free with this Sovereign
. accordingly. .Sovercign Colls are . Duel Range Coil, Type

stocked by all up-to-date dealers.

W’;S’ Wo:;_nd on slotted- )
belistite” former with | W 4o ot deteseeor wrie UNIT
mounting lugs, this coil is for illusirated list. | -

recommended for use
wherever a standard dual-

Sk 50 e TEKADE RADIO & ELECTRIC, LTD,,
eae e48 3/6 | B 147, FARRINGDON ROAD, LONDON, ECA.

SOVEREIGN PRODUGCTS, LTD. SOVEREIGN HOUSE, ROSEBERY AVENUE, E.C.1 Telephone: Clerkenwell 2485.
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RESISTANCE.-CONTR

OLLED VOLUME

An Article Describing Some Novel Uses for 4 Variable Resistance. -~ .

NDOUBTEDLY alt those readers
who intercst themselves in wircless
matters will have realised that

present-day cfforts appear to be devoted
more to the refinement of existing ecircuits
and components than to the discovery of
some startling feature which would bid
fair to alter known practice. This offers

T, Ty ample scope
O -4 O
/?
T. T
s =)

to the ex-
perimenter
@ VOLUME @
o3
7, .

for trying

schemes
which, in
their succesa-
ful accom-
plishment,
give to the
radio user a
gense of satis-
faction and
make him
feel quite at
home with

@

suePoRT A the wireless

Fig. 1.~{A4) The volame get and its
controf, and (B} fts circuit Rerfortnal}oe.
arrangement. To quote just

, one instance,
has it ever cecurred to vou how a good
variable resistance can gerve a number
of useful purposes ?  Essentially it acts as
a form of control, and provided the
variable resistance purchased is of good
quality, with a smooth action, then its
applications are multitudinous,

Variable Resistances :

In this short article 1t is proposed to
deal mainly with the wvariable resistance
as a form of yolume control, leaving uses
in other directions to a future article. You
are then in a position to adapt your recep-
tidn to any occasion, for in effect you are
providing the loud-speaker with soft and
loud pedals in just the same manner as a
piano, About the best value of continu-
oisly variable resistance for this purpose
iz one that adjusts from zero to 100,000
or 200,000 ohms, the alteration in resistance
heing continuous, smooth, and silent with
a complete absence of Jerkiness. Such
resistances can be purchased from several
radio firms such as Claude Lyons, Varley,
Watmel, Regentone, etc., and it is nearly,
always best to mount them up as a separate
little unit, as then it is available at will for
scveral different purposes.

An Easily-made Unit
To achieve this procure a piece of
chonite, the exast size being governed

outingenious

o et

By A
‘H.J.BARTON-CHAPPLE |

§ Wh. Sch., B.Se. (Hons), A.CG.L, DJ.C, AMLEE.}

primarily by the size of the variable re-
sistance, and mount the component on it
with four terminals. 'Two pieces of wood
can act-as feet to raise the resistance from
the table or bench, and Fig. 1 A and B
gshow clearly the wmethed of mounting and
wiring. It is necessary merely to link
terminals Ty T3 and T2 Ty, joining the
resistance across the wires as iltustrated.

Now to put the little unit to good service.
Naturally, for volume control, the most
satisfactory way is to use the control as
near as possible to the aerial end of the set.
One of the simplest solutions is, therefore,
to join terminals Ty and Tz either across
the aeripl and earth terminale of the set
or in series with the lead in. Both these are
shown in Fig, 2 A. Adjustments may
then be made on the resistance knob to
give the required control of volume. In-
cidentally, this arrangement brings about
an improvement in the sensitivity of the
set and is especially desirable when situated
cloge to & powerful transmitting station.

Another effective form of volume con-
trol iz to conmect your home-made unit
across the secondary terminals of the first
low-frequency fransformer in the set.
The scheme is portrayed diagrammatically
in Fig. 2 B. The rcfinement used in this
way flattens out the frequency response
curve of the transformer if this happens to
be somewhat °* peaky.” .

|

-0 @
ouUTAUT O
FRoM SET
. .
T
O 0

L.S.

QuUTPUT
FROM SET

]

®

Fig. 3.—(A} Using fhe control to modify
the volume al the speaker, and (B) con-
verted as a fone control.

Control at Ouniput

A third way to control volume is indi-
cated in Fig. 3 A, Here the loud-speaker
terminals of the set are joined to terminals
T: and T3 of the unit, while the loud-
apeaker itself iz connected across T3 and
T4. In many cases this methed is not so
good as the previous two, but rcaders can
teat for themselves to ascertain which best

o @
. L:::;‘“‘I TO AERIAL
o Te TERMINAL Orf SET.

TO EARTH

O

[+ ko]

®

Fig. 2—~Two methods of uzing

" the control: (A) on the aerial

cirewit, and (B) across a frarns-
Jormer.

a.B.~

suits their requirements. With the addition
of & fixed condenser the resistance unit -
forms an excellent tone control, It will
be appreciated that, whereas for speech the
reproduction "should be sharp and crisp,
with music a softer and more mellow tone
is desirable. The simplest way of putting
thig into operation is shown in Fig. 3 B.
T: of the resistance unit iz connected to
one loud-speaker terminal of the receiver,
while Tz i1 taken to a terminal on a 0.1
mfd. fixed condenser, the other terminal
linking to the second loud-gpeaker terminal
of the set, the loud-speaker itself occupy-
ing its normal position.

It is clear, therefore, that this easily-
made-up unit has a variety of applications,
and no doubt other ways and means of
applying it to the set will occur to readers.
By mounting the resistance in the manner
suggested it can be kept necar at hand,
“ at your elbow,” in fact, and adjustments
made without having to touch the set
itgelf, a foature which is particularly
convenient on many occasions, :

HE relief afforddd to motorists, whereby
they can obtain a generous allowance

for an old car when purchasing a new one,
has proved a great boon, but it iz now
possible to secure similar advantages as far
as radio sets are concerned. This is one of
the many features offered by the newly
formed Radialaddin Club, whose head-
quarters are situated at Berners House,
Berners Street, W.1.. Ashilling weekly sub-
seription is the only fee to be paid, and for
this the member is assured of a constant

et O

NEW SETS FOR OLD

- e

change of his set, with a knovﬂedge of its
exchange valuc at any period. Used seta
are ‘available for cash or hire purchase at a

fraction of original costs, whilst fechnical.

advice is given on all problems. The wireless

i

experimenter who i constantly building
up sets will welcome this ‘scheme, asg it
provides: him with a ready means for
exchanging his apparatus without aceumu- -
lating large and o¢bsolete stocks. Further-
more, the ordinary radio man can keep his
set right up to date at a small outlay,
Many other advantages are open to club
members, especially local organisers, and
existing or prospective radio users will find
it worth while to write to the secretary at
the address mentioned for full particulars,
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‘Our Best WisHES”—

A Further Selection of Congratulatory Messages which the Editor has Received: from Leadmg

From A. F. Bulgin (Director, A. F. Bulgin

and Co., Lid.)

“ When broadeasting first commenced it
is questionable whether anyone visualized
the extraordinary rapidity with which it
would capturc the whole world.

Tt It is not more than
a decade that I, like
many of my confréres,
wag enthusing over the
first * Writtle transmis-
stong,” and it is thcre-
fore amazing that radio
should have presented
the world with one of
its greatest industries in
so short a space of time.

“That the British
radio industry should
Rl load the realm of Radio
is a ma,tter for the greatest satisfaction to
all employed in the manufacture of British
products, whether it be an inexpensive
gadget or a 100 guinea radio-gram.

Tt is, therefore, but common justice to

aoknomledge the part the actual listener-

plays in every stride made by radio. No
‘manufacturer can exist without the sap-
port of the public, and in personally
tendering our sincere thanks let us also
inclade the Press. -

“A mew paper affords new scope and
marks still further progress

“ The industry is stifll * voung,” and any
cffort to still further enhance the position
of the British radio industry deserves the
support of all who have that industry at
‘heart or extracts the slightest modicum of
enjoyment from M
‘the ether.” ;Zﬁ
From J. ¢. M. Rees (Messrs. Varley)
* ¢« (ongratulations on your new publica-
#ion! There is no doubt that the man who
‘builds his own set and useg sound compo-
ments will get the maximam of satisfaction
and  entertainment if- he follows the
practical advice contained in your
“eolumns. Moreover,
‘the amateur can
“build his set exactly
to his own require-
‘ments, and can re-
‘model it at any
“time in accordance
‘with the latest radio
practice at a cost
of a few shillings j
‘for new parts. 3
- “dood luck  to |
you.”

From L. E. Tillmore {Jacksonh Bros.)

“ There is room for a paper like PRACTICATL
WirsLEss, with a ‘Queries and En-
‘guiries’ colomn run by-experts, and tech-

| Public alike,

Manuf acturers

nical articles written in simple language
that all can understand. If -your new
paper has the success which it deserves,
therc will soon be an end to the confusion
in the public mind between the mysiic
microfarad and the still more mysterious
micro-microfarad ! .

From H. Freeman (Parr’s Advertising, Ltd }

“The writer welcomes the practical
editorial policy set out in the printed
matter he has received from the publishers
of PracTICAT. WIRELESS.

“ Approximately 5,000,000 licences have
been issued to the
public; and. there is;
1n his opinion, a Wi_de
field open for Prac-
1 TICAL WirELEss,
which from its very
name is evidently
going to appeal to the
ever-growing number
of constractors.

“ My first receiver
was @ commercially-
constructed
one, but sinee
1920 1 have
built  several
_ others.  Set-
] ] " construction is
a moat interesting hobby, and not like other
hobbies, because it invariably brlngs
pleasure to all in the home.

1 wish every success to your publica-
tion and await with great interest a copy

of your _
‘/l_LLw‘—d.q_\t

first
issue,”t
From A. W. Hambling, A.M.LR.E. (A.

W. Hambling, Ltd.)

“ First of ali I would like to congratulate
the publishers on the occasion of No. 1
of Pracrican. WIRELESS, which will un-
doubtedly be welcomed by the Trade and
As a wery early member
of thiz Industry, one reflects on the great
help given by the Press to the public in

explaining the mysteries of radio and the ]

general spread of radio knewledge. At
the present time the public has arrived
at the stage of knowing what results to
expect from different classes of sets. Also
they are aware of the shortcomings of the
‘mass production’ type of circuit one
usually sees put forward as new. I feel
sare ‘that Practicar. WIRELESS, as its

cxcellent name implies, will be of great

value to the constructing public, by placing
before them the best tested and proved
designs with practical constructional articles
that can easily. be followed. By this
token readers will be certain of results.
One can look forward to Pracrioar. WiIRE-
LESS each week with certain knowledge that
ik is based on sound experience, and its
pages will be full of realty mteresting-notes
covering every phase of mdlo.

From E. Leete {London Eleetnc Wire Co. )
“ 1t seems to me that the ever-increasing
interest that Britain’s population shows in

wireless matters will create very much more .

than a mche for your paper. Iam sure that
you will receive a very warm welcome from
those thousands of
heads who are al-
ways craving for
new ~ conguests in
the wireless world,
and from twice as
mafy - hands- who
restlessly  walt: to
build new circuits,
and -~ even from
humble folks such
as ourselves, who
will be prepared to
- spare no-pains or
expensc in making
good components
that will back v:orthﬂy and successfully
the imagination and ingenuity of your En-
gineers. Therefore, I look forward with
great interest to your new pubheamon
and again may I wish it great success,’

From E. S. Laneaster- {Ceolvern Lid.)

“ Every success 1o PBACTICAL WIRE-
LESS ! .

“If you cater fully for the needs of
constructors, we are ‘corfident you will
succeed.

“There is no limit to progress, and
Colvern will continue to improve and
embody new features in their coils which
no doubt will beavailable to constructors of

PrACTICAL . ?f Qw ‘m-,

WIRELESS
receivers.”
From Norman Goldsworthy (Managing

Direcior Secientific Publicity, Ltd.)

* ¥rom what we have seen of your plans
for PracTroanL Wirniess we judge that
your new publication will make a wvery
strong appeal to the home constructor
who iz a critical judge of quality and per-
formance and we shall, therefore, welcome
its pages as an excellent medium for the
components marketed by our own clients,’”

Frem A. H. Whiteley {(Whiteley Electrieal

Radio Co.)

* The scope for the amateur construector
in radio to-day is remarkable. He may
start with no more technical know-
ledge or skill than how to wnse a
serewdriver, and put together a sget
that in appearance,
in technigue, and
in performance -is
absolutely up to
date—even to
having a moving.
coil gpeaker. Under
your wise guidance
he soon will ven-
ture, and sweceed,
in more elaborate
achievements which
manufacturers are
making easier and

surer for him. o
-

“ Therefore
we offer you
our most cor-
dial goodwill
and best
wishes,”*
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| STUDY | YOU CAN HAVE A COLLEGE
AT | TRAINING IN ALMOST ANY

| CAREER FOR A FEW

HOME | SHILLINGS MONTHLY

you are
touch with  all
branches of industry
you cannot see the
possibalities  of em-
ployment, but with
our gigantic organisa~
tion we are n touch
with every sphere of
activity, and we know
that in many trades
and professions there - POSSIBI-
are more vacancies LITY OF EM:
than there are trained PLOYMENT

men to Rl them, Bt THEREIN.

We teach by post all branches of the following s
vocations, and specialise in  all g
examinationsconnected therewith. il

Qur adviceis alwaysFree. g

* @eneral Education
Heating and Ventitating
Insurance

The “CHALLENGER” P.M. MOVING COIL | §| g ' Mathemaiics
. i 1 Accountancy Examinations Metallurgy
RGPI’OCJUC&I’ ils unrllva”ed . Advertz.sing and Sales Manage~ 11:"[Iining. Ef\lltsuhjieg.s
. . — . men ining, Electrical Fogineering
In its price-class. It Wi" ﬂMI Fire E. Examination Motor Engineering '
: QLr e pplied Mechanics Municipal and County Enginecers
i hand!e 3 walls UndiSiOl’fEd INCLUDIN ﬁrmt‘v Certiﬁeat;sE o A gaéal Ai(lgh]i{tectum )
: . . e . R uctioneers and Estate Agenfs attern Making
AC, yet is SUth'ently CLUDING : %vizition Engineering golima.t Special Course
e : . 2 & anking receptors, Colleze of
sensitive to operate with the SRATIO Eoilers . Pumps and Pamping Machinery
h TRANSFORMER Book-keeping, Accountancy and Radic Reception
output from the average Modern Business Methods  Road-making and Maintsnance
. : . B.Sc. {Eng.) Salqsmanship
power vaive. Dimens. 8} dia. x 33" deep. B.Sc, (Estate Management) Sanitation
Building, Architecture and Clerk Secrefarial
. of Works Shipbuifding
The WirerLess WorLD stales: Chemistry Shorthand (Pitman’s)
* The performance of this unit is'snch that it merits discussion from Civil Engineering Structural Engineering
an absolule slandpoint and without regard to the very reazorable GCivil Service i Surveying A
price asked . . . Overall sensitivity slightly better than the average , , . All Commereial Subjects Teachers of Handicralts
reproduction of bass below 100 eycles guite definitely abouve the average ’ Commercial Art Telephony and Telegriphy
..asa result ‘uf thc_'.vell-u?ainmi‘ncd nul,put down to W0 rycles a Concrete and Structural Engin- Transport
full-todied bass iz obtained without * boom.” Reproduction of speech . eering Weights and Measares ¢ Insp.”

iz natural and unforced, and the balance in music isexceptionally good.”

Draughtsmanship. All branches Wireless Telegraphy and Tele-
. B | Engineering. All branches, sob-- _ phony
Write for a copy of our new leaflet | jocts and examinations Works Managers

which conlains details Of the compleie If yeu do not see your own reguiremonts above, write o us on any cubject

range of R. & A. Reproducers, at prices : DO NOT DELAY
; ; THERE MAY BE CHANCES FOR YOU TO-DAY FOR
frem 15/- to 70/-, B WHICH YOU MAY BE 100 LATE TO-MORROW,
. EVERY DAY COUNTS IN A MAN'S CAREER,

THERE IS NO SUBSTITUTE FOR AN “R & A"

IT COSTS NOTHING TO INGUIRE

’ N | && WE TEACHBY POSTINALL PARTS OF THE WORLD %08
FEPRCLUCERS & AMPLIFIERS, LTD. WOLVERHAMPTON. ’ Also ask for our New Booh—FREE OF CHARGE

= THE HUMAN MACHINE

Secorets of Suceess.

Note Address Carefully:
THE BENNETT
COLLEGE LTD.
(Tept, 192) 5

SHEFFIELD
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THE NEW RANGE OF REGENTONE MAINS UNITS

STAR

FEATURES

i 3

Change from battery to mains
but change with Regentone
—and follow the experts

If you have a battery operated receiver, make it all
electric with one of the new Regentone Mains Units,
Regentone Mains Units are specified by famous sét
manufacturers for their sets; experts choose them for
star circuits, the Press pays tribute to their efficiency
and reliability,

expertq all rer‘ommcnd

Choose Regentone—the one the'

ONLY ON RECENTONE

The incomparable range of Regentone Mains Units entirely

redesigned. Each Mains Unit now incorporates these

five star fealures.

. Each model is housed in a solid drawn steel case, of

mos! atiractive design having a Florentine bronze finish.

Each and every model is provided with tappings divided

into three main groups ; SCREEN GRID, DETECTOR AND

POWER., The Screen Crid and Detector supply each

have high, medium and low outputs. The power supply

has one oulput only. SEVEN VOLTAGE TAPPINGS ARE

COMMON TO ALLMODELS.  All mains units incorporate

a LINE VOLTACE RECULATOR, by means of which’
voltage fluctuations in the main supply line can be

compensated,

The line Voltage Regulator and voltage tappings are
carried by a specially moulded distributing block ; the
sockets carrying voltage are sunk into the insulating
medium,

For supply and voltage as follows 200/250 vols,
1007120 volts, at 40100 cycles. Dual frequency 25/50
cycles at an exira charge of 10/-. Prices from 3974
or 8/- down. .

THE SYMBOL OF INDIVIDUAL CRAFTSMANSHIP

Regentoue, Ltd., Imgeﬁtone House 21, Barﬂer.t sB!dgs Holbcm Cm:us E.C.4. Tel.Central 8745 (5 tines). Irisk Frae Siate Distributors: Kelly & Shizl, L£d.,47, Flezl S1., Dyblin.
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EVERAL rececivers were scen ab
the recent Radio Exhibition in
which the customary tuning

arrangements had been disposed of,
and some form of automatic selec-
tion installed ingtead. Omne receiver
had a number of small buttons
which could be labelled, and the
depression of a button tuned the re.

Pr

-

Existing Receivers, says Mr. D. James,
may be Converted to Automatic Sets

ESs THE BUTTO

105

N

in Quite a Simple Mannper.

ceiver to the station indicated on
that button. In another the centre

S

of the loud-speaker fret was fitted
with a knob, and disposed round
the fret were small windows bearing
the names of the more powerful
European transmitters. Rotation of
the knob tuned the rceeiver to fixed
points, the indication being provided
by a travelling light behind the win-
dows. Devices such as these tend
to make radie much simpler, and
a receiver may be adapted to a
similar automatic selecting device by

the following means.

Varying the Capacity

The tuning of practically all
receivers iz effected by the varia-
tion in the capacity of a condenser
connected across a  tuning  coil
As the value of the eondenser is in-
creased, so is - the wavelength to which
the entire circunit is tuned. I the con-
denser (or tuning) dials were graduated
in capacity valucs inmstead of degrees
you would find that a capacity of, say,
0002 'mfds. tuned to the London National
and a capacity of .00035 mfds. tuned to
the Regional. Qbviously then a fixed con-
denser of one of these values could be con-
nected across the coil in place of the
variable condenser with the same result,
but the reason that the variable condenser
is employed is that the value necessary
for the different stations does not unfor-
tunately work out to a simple figure, and
furthermore, where many stations are
wanted it is much simpler to have a
rotatable dial to vary the capacity. How-

T

up the condensers.

To GR1D

This diagram explains the method of joining
The diagram ‘elso shows

how a number of semi-fixed condensers may
be connected up lo enabie the scheme deseribed

The Conversion : : Co
A number. of .the semi-fixed
condenscrs should be obtained, the
exact number -depending upon the
number of stations it is desired to
receive. Obviously, only those sta-
tions which are received at good
strength should be chosen. Screw,
these condensers to the baseboard’
of the receiver as close to tho
tuning coil as possible, and join
all the terminals on one side of the
condensers together and connect
this “ common > lead to the lead
from the tuning coil which i
earthed. The remaining terminals’
of the condensers should then be

.taken to the selector device which

is chosen, and this may be of the
type having a rotatable arm travel-
ling over a series of small studs, or
a number of sockets mounted on the’
panel. In the case of the rotating
arm device, the condensers would
be joined to the studs, and in
the other arrangement they would
be taken to the sockets, The lead
which joins the tuning" coil to the
grid of the valve would then have

‘through a grid condenser.

in this article to be carried out.

ever, the small, semi-fixed type of conden.
ser may be usefully employed to convert
an ordinary receiver into an ‘* automatic
one, and quite a ugeful range can be
covered by using a number of these con-
densers.

If you examine the wiring of your tuning
circuit you will find that there are two
wires leading from the tuning coil to the
tuning condenser. Ope of these wires is
“ aarthed » and the other is joined to the
orid of the first valve—either direct” or
If these two
wires are disconnected from the variable
condenser, but left connected fo the. other
parts of the circuit, the following additions
will make the set tunable by means of a
selector switch. .

to be joined. to the rotating arm
in the first device, or to a flexible
lead provided with a plag in the
second arrangement. The diagram at-
tached should make the idea’ quite
clear. FEach condenser - should be in-
dividually adjusted to a station, and an
indication provided so that the appro-
priate condenser may be brought into eir-
cuit ag required, Where a reaction con-;
trol is fitted, this will, of course, have to
be operated separately, but the idea of
plugging-in to the required station will
no doubt appeal to the older members of a
family, and a very simple and.at the same
time stable recciver may be built up on
these lines.
If care ig taken it may also be possible
to arrange that the Reaction condenser can
be controlled by a similar method.

A NEW RADIO FACTORY

Progress
lT is always a pleasure to record progress,
especially when it is well merited, and
1 was therefore delighted to form one of a
party which visited the new works of
Belling & Lee Ltd. My friend, Mr. E. M.
Lee, is a director of this company, formed
ten years ago, and from its inception the
specialisation has been in the manufacture
of terminals, wander plugs, in fact, anything
that bears a relation to radic connections.
The new building covers 22,000 square feet
of floor space, and has been constracted
with a view to obtain flexibility so that new
developments and new ideas can be put into
practice with the minimum delay or dis-
organisation. Partitions have been kept
to the absolute minimum, and are so con-
structed that they can be moved to another
position very quickly. The whole factory
is roady to be expanded at any moment by
building further bays on to the south gide,
and then removing the temporary south
wall as soon as the new bays are ready for
oceupation. i

Automatic Machinery .

THE machinery consista mainly - of
high-speed automatic Jathes, and is

capable of turning out almost any shaped

part in either metal or insulation material,
The principal materials worked are brass
and casein rod, this latter being made from
milk by first extracting the pure casein,
which is rather like cheese, and then dyeing
it and adding suitable fillers, and hardening
with formaldchyde to produce the very
attractively-coloured substance from which
go many small wireless parts are made.
Many parts have to be polished, which is
done mainly by automatic methods, and a
dust-extracting plant prevents dust getting
into the air from these machines, Metal
parts are mostly sent to the nickel-plating
department, where they are first freed from
all dirt and grease by means of the latest

EVERY QUERY—
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chemical processes, including a de-greasing
plant, which uses the chemical trichlorethy-
lene in the form of vapour for removing the
last traces of oil. All the oil removed is
refined and used again, while all the waste
metal and brass dust 18" sént back to the-
makers to be melted down.

Press Work and Fuse Wire
HE press section includes a special
type of press, which Belling & Lee
Ltd. have developed for producing the
permanent lettering on their terminals,
plugs, ete. From the press work we pro-
ceeded to the hand assembly and finished
inspection. In one corner of the assembly
department some exceedingly fine wire was
being handled in the production of radio
fuses. This wire is o fine that it melts
before the filament of a valve could be
damaged in the event of any fault in the
receiver. Some of the wire is only one-
twentieth of the thickness of the human hair,
and it takes some months of training before
the operators are able to handle it safely
and speedily, Altogether this was a most
interesting visit, which afforded ample
proof that a teal industry has been
built up round the “ bits and pieces” of
radio, ‘H.J.B.C.
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Tracking 'Interierence

IN a report recently issued by the research
department of the Paost Office, it is
stated that over 10,000 cases of electrical
interference with wireless sets have been
dealt with during the past twelve months.
Most of the interference has been caused
by eleciric motors, flashing signs, trams, and
medical apparatus, and it has been found
that, while it is possible for motors
to cause trouble to a wireless set 200 vards
away, a modern motor rarely offends at
more than fifty vards. High frequency
medical apparatus can, however, offend
up to 300 yards., Now wou know ! If you
are troubled with weird noises in  your
speaker, draw (as the old school joke
about the Equator has it) a “ menagerie ”
line around vour house at about 200 to
300 yards radius, and then go on an inter-
ference hont, Your hunt would be very
much simplified if you could get haold of a
frame acrial and notice from which direction
the wunwelcome signals were ~ strongest,
remembering that these signals come in a
direction at right-angles to the plane of
the frame. Having done this you have cut
down the district to be inveatigated to
a long slice of ground in a straight line,
but you can Jocate the offending machinery
even to closer Jimits, if you attack the prob-
lem e¢ven more seientifically! Get a
econveniently situated wireless friend living

in some other paré of your locality, and

take your frame aecrial to his house, and
notice the direction of the offending signals
on hig set. Draw a rough chart of your
part of the world, and on it mark the
positions of your houseg, and the directions
of the signals relatively to each. Theoreti-
cally where these lines cross is the source
of the interference, though it iz quite
possible you may be a little wide of the
mark at first. Still, you will have narrowed
vour ficld considerably, and if vour rough
map of the district is not too inaccurate,
vou should come within fifty yards of the
trouble, I do not propose to tell you
what to do now ! That is a matter for your
own tact and judgment, and the experience
of telling a deat and elderly spinster all
the bother her artificial sunlight apparatus
is causing you will stand you in good stead
in later years. BSufficient to say that the
Post Office engineers recommend that
offending apparatus of a medical nature
should comprise a closed non-radiating
gecondary circuttor—4 MET AL SCREEN
OF LARGE ENOUGH DIMENSIONS TO
COMPLETELY ENCLOSE BOTH
PATIENT AND APPARATUS 1 !! Now
tell that to your elderly spinster ! At the
great risk of flogging o dead horse, however,
¥ would Like to whisper in your ears. Before
vou set out on this drastic business, just
go over vour own set and that of your
friend’s, and make sure you have no loose
connections ! They imake miore row as
a rule than & dozen modern electric
motors,
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| JOTTINGS FROM MY

NOTEBOOK.
i By “DETECTOR”

A GQuestion of Psychology
AFOREIGN firm of electrical equipment
manufacturers in advertising a re-
frigevator they ‘make, announce that any-
one buying a machine within so many days
will rceeive a frece present of enough
electricity to run the thing for three
months. Isn’t it strange that the sale of
this refrigerator has gone up considerably
since the advent of this announcement ?
Particularly when wyou consider that the
cost of three months’ clectricity for guite
a hefty cold-preducing machine would be
amply covered by half a sovereign ? And
yet, if the concern in question had an.
nounced a discount of one per cent.,, I
don’t suppose anybody would have taken the
lcast notice, There's psychology for you !

The

Cameco
Empire Cab-

inef and

Stool. -

And there’s a tip for British all-main radio
manufactarers, free, gratis, and for nothing.
Can’t vou imagine it ¥ “ Run your radio
set for two years at our expense!” 1In
other words, knock five shillings off- the
selling. price.. .

Radio for Fire Fighting o
HOSE of you who have at any time
lived in the great lumber belts of
North America will know the great dread

‘in which forest fires are held by the inha-

bitants and the forestry authorities, and 1

retain vivid recollections of a visit paid

to the scenc of desolation after such a fire
had passed by. As in most conflagrations,
time is of paramount importance, and pre-
ventive measures faken in time will often

ligs
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save the situation, To deal with such
calamities a mew radio receiver-trans-
mitter set has been developed for use by
the fire-fighting patrols in the forests of
North America, and which allows the alarm
to be given to all the patrols in the vicinity.
The set weighs about ten pounds—the
weight depends on the capaeity of the dry
batteries used—and the set can transmit
or receive at will by the {lick of a switch.
Three valves are used, and by a very
ingenious circuit they are used for both
the receiving cirenit and for transmission.
A common wavelength and fixed tuniig
is used so that there is no tuning control,
and a standard aerial of 70ft. of insulated
wire is carried and slung up on to bushes or
trees when required. Reliable speech
transmission and reception is obtained up
to ten miles and Morse can be used up to
twenty-five mzles,

B.B.C. Birthday Broadcast

VERY programme innovation of the
B.B.C. comes in for a lot of criticism,

and the ** Farewell to Savoy Hill * broadcast
of lagt May had its fair share. If I may
be allowed to add my voice I should say
that the affair was very well done, and -
was quite interesting, even if it was much
too drawn out. Also, the ceremonial
accents of the gentleman who did all the
talking flavoured rather much, I thought,

{ of the days of ** Good Quecn Bess.” What-

ever you thought of it, anyway, yon will

' be sure to “ register ” surprise when you

learn that we are to have another affair of
similar nature. This will be in the birthday
celebrations of the B.B.C. in November, and
listeners will be taken in turn to every
studio in the new Broadeasting House.
I make but one comment! Savoy Hill
had nine studios—Broadcasting House
has twenty-two !

Colliery Radio
MARCONI has again been in the lime-
lisht due to his work in mid-ocean
on the ultra-short waves. It is at once a
tribute and an ironical commentary that
the inventor of this most wonderful seicnce
should be compelled to seek the solitude of
ocean wastes In order to obtain the mini-
mum of interference from the wide-spread
ramifications of the child of his brain.
Meanwhile, a little band of experimenters
are working in a Yorkshire colliery to still
further cawse the name Marconi to be
blessed whenever the alleviation of human
suffering or the saving of human lives come
to be considered. I allude, of course, to
the attempts that are being made to provide
a really dependable form of communication
underground in times of disaster. A fair
suceess hag already been attained and
research work is going ahead, thanks to the
gencrosity of the colliery owner who has
placed his mine at the disposal of the ex-
perimenters for tests, The fransmitter
used has an output of 0.25 kW and is used
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in conjunetion with an aerial fixed to 35ft.
masts at the pithead. Those of you who
saw the Cerman mining film Kamerad-
schaft will recall how mincrs endeavoured to
effect scme  form of communication by
rapping on the pipe lines, and it needs, very
little imagination to realise the boon of a
dependable radio link with the surface of
the mine. Of course, many maodern pits
have telephonic communication throughout
the workings, but when the unexpected
bhappens telephone wires are among the
first things to be fractured and torn up.

Sparking Dangers in Mines
CERTAIN prejudice existg as regards
the usc of electrical apparatus in
mines owing to sparking dangers in velatile
gases, and one of the major problems in

MANUFACTURERS’

Chassis model with Lissen
5.G., Detector and Pentode
valves, Cash price £4/9/6.
Carriage Paid. Balance in
11 monthly payments of 8/3.
COSSOR MELODY MAKER MODEL 335,
Complete with valves, speaker and cabinet,
Emaploys Cossor variable-mu S.G., H.I', stage,

order.

LISSEN “SKYSCRAPER3"

With

PrOVidil’]g_r&diO service underground is t_h‘at detector and power valves, Cash price, 10,..
of obtaining spark proof apparatus. Tor Bﬂ?{ﬂ/s. " l ¢ 1410, ord
rarl 3 ) i 3 3 3 alance in monthly payvments o 10. order.
various reasons reception is vastly inferior Carviage baid, ¥ opay R. & A. “ VICTOR * PERMANENT MAGNET Frorrr
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to receive the Cardiff station by CESSORIES o SPEAKER. Typa P.MJ. With transiormer. £ fg-
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To New Times Sales Co., 56 Ludgate Hifl, London, E.C.4
Piease sand s pour 110 pp, Catalogue (Zude sbamps
enclosed)
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by some form of tabloid food that remains
as yet the dream of our most progressive
dietetic scientists,
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Make certain of your copy of—
NEWNES WIRELESS CONSTRUC-
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NEW
WIRELESS
INSTRUCTION

.The I.C.5. Wireless Courses cover
- every phiase of wireless work, from the
requirements of the youth who wishes
to make wircless engineering his career
to the man who wants tc construct
a broadcasting set for his home, and,
-at the same time, to know how and
why it operates and how to locate
- any faults that may develop.

No branch of industry has ever pro-
gressed as rapidly as wireless, and the
rate pf progress is increasing. - Only
by Lknowing thoroughly the basic prin-
ciples can pace be kept with it. Our
Ipstruction includes American develop-
ments . and practice ian addition to
British. It is a modern education in
radio, covering every department of
the industry, and gives an outline of
the principles and possibilities of tele-
vision. .

: Our Courses

Included in the I.C.S. ranpge are
Courses dealing with the Installing
of radio sets and, in particular, with
their Serviceing, which to-day intimately
concerns every wireless dealer and his
employees. The Operating Course is
vital to mastery of operating and frans-
mitting.

There is also a Course for the wireless
salesman. ‘This, in addition to incul-
cating the art of salesmanship, provides
that knowledge which enables the
salesman to hold his own with the most
technical of his clients,

We will be pleased to send you details
of any or all of thesc subjects. Just
mark and post the coupon, or write
in any other way—the information
vou require will be forwarded at once.

YOU MAY USE THIS COUPON

Without cost or _obligation, please send mz  fall in-

formation about THE [C.3, RADIO COURSES.
[lamevaemesneorancnrenaannss ceressiarias Agesvenis
Address cianin it i s

1 of their mains transformers.
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i Concerning Variable Condensets
(Continued from page 79.)

L.

turer he had complaints that there was,
with this new condenser, an apparent
station crowding at the top end of the scale.

The outcome of all this was the appear-
ance on the market of what might be termed

{ a happy medium, namely, the log mid-line | M

condenser. The shape of the plates followed

| what is known as a logarithmic law, and in

the calculation and resulting plate shaping,
-allowance was made for an average capacity
value of the stray capacities introduced in
the set. The advantage of this type of
condenscr can perhaps be more readily
appreciated if we think of modern wireless
practice. In the carly days when two or
three tuning eperations had to be carried
out before a station was received properly,
difficulty was cxperienced by the person
handling the set unless he was skilled.

Matching the inductance of the tuning
coils was a big step forward and reduccd
these dial differences considerably, but with
a log condenser even perfect matching was
not absolutely necessary, This is brought
about by the fact that when two or more
circuits are tuned to any one wavelength
the resultant alteration in the dial setting
when tuned to another wavelength is the
same for each condenser.

That is to say, equal wavelength changes
coincide with equal dial setting changes,
say, 10 to 30, with one condenser and 14
to 34 with another. It was therefore pos-
sible to set each tuning condenser to give
the same dial reading when a station had
been tuned in accurately merely by releasing
the grab screw securing the dial to the
moving plate spindle. The simultaneous
tuning of all the ecircuits then beecame a
relatively easy matter and paved the way
for the ganging of condensers.

In conclusion, let me say a word on a
popular fallacy which existed some time
ago. It was often said that this or that
type of condenser brought about added
selectivity.

The dial separation for stations working
on wavelengths fairly close to one another
is certainly altered with the different types

of condensers that are used, and a better

distribution of the stations round the dial
results from the use of the square law or
log types. This is really only a psycho-
logical effect, however, and the ability to
separate the stations one from the other
so that they can be listened to without
interference is a function of the sek itself

and the aerial with which it is employed. |

Sound Sales Mains Transformers,

N addition to correct design, the actual
construction of a maing transformer can
play an important part in its operation.
A badly clamped core, for instance, can
give rise to hum caused by the vibration
of the Jaminations. Sound Sales Ltd.,
appear to have paid particular care to all
details in the desion and manufacture
Silicon ateel
core ; sereened primary windings, heavy
gauge secreening case, and fuses, are all
embodied in these products, resulting
in very efficient components. The in-
sulation test is ecarried out at 25,000
volts, and a leakage test at over 2,000
volts, enables the transformers to be used
for all ordinary purposes with confidence.
We are using one in onr Mains Express
Three to be deseribed next week.

MANUFACTURERS’

We supply all good quality Radio Receivers
and Accessories on deferved terms. Large stocks
are carried and orders are executed promptly,
Send list of requirements and a quotation will be |
sent by return of post, Price List free on request.

KITS

NEW COSSOR MELODY MAKER,
Model 335 (Gust released). Complete Kit
of Parts, Valves, and Loud-Speaker and
Cabinet.» Cash Price, £7/17/6.
And 11 monthly payments of 14/10.

With
10/-

order

NEW TELSEN JUPITER S.G.3. KIT.

Complete set of Components, less Valves,
Cash Price, £3/17/-,

And 11 morthly payments of Tf=

With
T /=

order

NEW LISSEN * SKYSCRAPER"™
KIT, including Valves,

Cash Price, £4/9/8.
And M monthly payments of 8f3.

With

8/3

order

NEW TELSEN ATAX 3. Complete Set
of parts for Det.; 2 L.F. Receiver. Less

alves, Cash Price, £3/1f6.
And 11 monthly payments of 5/8.

With
5/8

order

READY RADIO "METEOR" 5.G.3
KIT, including cabinet, valves, and movying
coil unit, Cash Price, £8/17/6.
And 11 month!y paymen*s of 16/8

This Receiver tunes to Ultra-short Waves,

READY RADIO 303 KIT, Cabinet Mode!,

including moving-ceil unit and valves.
Cash Price, £6/17/6.

And 1 monthly payments of 1279, i

ACCESSORIES

NEW ORMOND PERM. MAGNET
MOVING-COIL L.S. UNIT.  (just
released) Cash Price, £1/18/6.
And T monthly payments of 5/4.

ATLAS ELIMINATOR, AC.244. 3HT.
Tappings. 20 MJA output.

Cash Price, £2/19/6,
And 11 moenthly payments of 5

NEW R. & A. “CHALLENGER”
PERM. MAGNET MOVING-COIL
IT. : Cash Price, £1/15/-,

And 6 monthly paymenis of 5/8.

NEW EPQCH 20c. PERMANENT
MAGNET MOVING-COIL UNIT,

Cash Price, £1/15/-.
And 6 monthly payments of 5/7. ey .

NEW BLUE SPOT 93 P.M. MOV-
ING-COIL UNIT. The Finest of
the New Permanent Magnet
Units. Price £2/19/5.
And 11 monthly payments of 5/5.

NEW R, & A, “VICTOR"” PERM.

MAG.MOVING-COIL REPRODUCER -
DE-LUXE.

With 6 ratio Transformer
and Cadmivm plated Grill.
Cash Price, £3/10f-,

| And 11 monthly payments of 6/5.
BLUE SPOT 100U, INDUCTOR UNIT,
: Cash Price, £1/12/8,

And 6 monthly payments of 5/2,

payment with order.
All above carviage paid.

To avoid delay, will customers kindly send first
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SLOW-MOTION WIRELESS DIALS .
I I designers of the popular short-wave sets_ have
discovered that while fhey may be such wizards
with the * knobs " that they can bring in Australia
when handling the
bare¢ condenser
spindles, the
average con-
strictor  finds
it quite be-
yond him
to capture
the distant
stations
(whose
“whistles ™
he can hear),
with the nort-
mal slow-
motion: dial,
with its ten or
twelve to oune
ratio. Natur-
ally, the de-
mand has been
felt in manu-
facturing  cir-
eles for an even
plower slow-
maotioti movement ; and
equally naturally. that
demand has been met,
There are already ab
least two dials on the
market providing not
only a twenty te one
ratio between the gears,
A slow-motion dial with a 20 o hut also so designed
. I reduction ralio. that the scale can be
itluminated very easily,
thos  still further simplifying tuning operations,
These dials are of the dise type, and their inounting
is extremely simple. For those who are keen on
distance-searching, whether on the short or normal
Droadeast wavebhands, they provide a mew acouracy
that is very valuable. Telsen Hlectric Co., Ltd.,

Aston, Birmingham.

A UNIVERSAL TEST METER FOR WIRELESS
HE instreupent shown on this page is a w1reI_ess
T test mcter giving four readings on one dial.
inchuding direct measurement of resistance. I may
Le used to test H.T, and T.T. volfage, enrrent con-
sumption, valves, transformers, coils, condensers,
short circuits, resistance, distortion and bad connec-
tions. 1% is fitted with a battery for valve and circuit
testing, The readings are up to 150 volts for H.‘T.,
up to 6 volts for L.T,, 34 milliampsjor current, Tesist-
ance up fo 2,000 ohms.,  An juteresting book on testing
ie included with cach instrument, which costs 123, 4d.
Standard Battery Co., 184-8, Shaftesbury Avenue,
w.C.2,
RIVER AND SCREW-HOLDER
A s%\?ﬁ?ﬁﬂ(NO\VN firm of screw manufacturers has
recent!y marketed the combined serewdriver
and screw-holder shown in the illustration in the
acxt colamm. 16 gips Lhe serow wh it i3 being
turned, and it can thercfore be used with one hand
enly. It will be found ideal for working in awkward
places, as the placle cannot siip out of the serew-sjot.
‘Additlonally, it dispenses with the need for a gimlet
or hradaw! hole in ordinary w_r)ods nnq il iz smfﬂbie
for metel o wood serews. Lt is made in threo slzes
No. 1 aceconmuodating Nos, 0 to ¢ gauge wood serews,
10 to 4 BA serews,
and Whitworth

SULCWS 1,‘]0in.1E to
¢064in.  diameter; s
Ko, 2 sige svits 4 A universal

Fest meler

auge wood -
tn 9 gaug for wirefess,

serews, & to 3 DA
serews, and Ain to
Whitworlh
53 No. 8 caters

HOTEW
for 8 to 1% guuge
wood screws, 2 1o Q

BA.  serews, and
a/161n. to 1in. Whit-
worth screws. No.

wircless or model purposes, and 1= made In all-steel,
No. 215 & householder’s model, and Na. 3 a carpenter's
and engineer’s model, Guest, Keen and Nettiefolds,
Ltd,, Heath Street, Birtaingham,

A SPECIAL PAIR OF PLIERS

TTE special pair of pliers shown In the illustration
in thig column will rapidly and neatly form eyes
in the ends of wire, apd of a diamecter to suit
the ferminal or bolt they are intended to pass over.
Eyes formed with ordinary pliers are scldom ncat or
satisfactory, nor do they always make good electrical
contact. The pliers provide cight standard sizes of
loop-forming ends which make perfectly circular loops,
These range from 1/16in, to 5/16in. in diameter,  The
inner faces of the pliers meet in perfect contact along
a ling 1in, in length. 'The ool may also he used for
other small bending jobs, The usual side cutters
are incorporated. Voiute Pliers Co., 19, Victoria
Square, 8.%W.1,

POLARITY INDICATOR FOR WIRELESS

ERE is a neat little polarity indicator which will
le found usetul by radio enthusiasts, car-owners,
and others interested in cloetrieal matters. It will
instantly indicate the negative polarity of any source of
current from a few milliamps to mueh higher currents
and up to H00 volts. 1t is convenient in size, for it
c¢an he carried in tho waisteoat pocket. ¥t will show
altcrnating current or direct current wiring ay well
1% costs by post 3s. 6d. from L.C.A., Ltd,, 28, Park
Read, Nottingham,

A serewdriver and screw-holder combined,

TEST PRODS FOR WIRELESS AMAYTEURS

WI{EN wireless sets which have given satisfactory

results fail to function, the first thing the amateur
dogs i3 to search for a broken circuit.  This is a 4ome-
what lengthy process, but
it can he considerably ex-
pedited by means of two test
prods. In wusc, the prods
arg conngeted to a volt-
meter and a small battery
in geries with the ends ot
the length of wire to he
tested,  Working along
the wire with the prods
(the mneedle points, of
course, wili readily plerce
the insulation) at inter-
vels of din. or so the
break is soon located. 1t
is sold by J. J. Rastick &
BSong, 118, Bunhill Row,
Lendon, B.C.

MINIATURE WIRELESS
TESTENG INSTRU-
MENTS

W]IRELHSS hecomes much mare fascinating wlien

you have a sct of instrwmnents by means of which
you can measure voltage, currenf, resistance, cte.

Tor best resnlts it is desirable to have these incor-

porated on the panel, so that by pressing a budton

readings way be taken, Miniaturce instruments fox
panel mounting having 2in. diamcter dials are now
available at 6:, 6d, each (postage 44.), nickel plated |

A wsefal pair of leop-forming
pliers.

1 | MDA B L D | T < | P -

Make surz of your Souvenir
Ericyelopaedia by following the
simple conditions given on

pages 80 and 81 of this issue.

1 3 (- -G I
Ll 10 L LA A

1 size is suitable for

they may he obtained to read 5. 6, 10, 12, 15, 25, in
volts or amps. They are sold by J. J. Bastick and
Sonz, 118, Burhifl Ttow, Lendon, E.C.

CHAKOPHONE UNIVERSAL TUNING UNIT
HE Tagle Engineering Compuny have improved
their well-known  Chakophone Tuning Coil, ard
under the name of the Chakophone Universal Aerkud
Tuning Unit it i3 complete with rotary magnetig
reaction coil and wave-change
swilel, This new tuner takes
the place of the old de luxe
madel, the mwanufacture of
wihich has now been discontin.
ued. It is built on a bakelite
moulded former and a push-pull
switch in the base is used [or
wave-changing, The switeh is
arranged so that several taners
can be ganged. A pancl plate
iz included to indicate the
increaged volume and switching
movements, The tuner can be
used as ap aerial tuning induet-
ance and as aerial or anode
coils in serecn-grid eircuits,

NEW LISSEMN LINES

Nl—;W Lissen lines preduced
thig season arc the triple

Short-wave coil, which covers

the useful short-wave range from

12 to 85 metres by means of a

simple switch (oo coil-chang-

A vest pocket polarity
indicafer.

ing), the astatic choke, which .

can be supported by the wiring or fixed down to the

baseboard and cccupies very little -space, and the

anti-break-through choke, specially designed for in-

seTtion in series with the acrial to ellinate ** break-
through ™ of medinm-wave stations when receiving
on the long waves, Lissen will algo list many new
valves, including the variable-mu 8.G, 2v., the 5.G, 215,
which hag a very high amplification facior and a low
impedance.

FERRANTI PRODUCTS

HIE constructur oo the look-out for a reliable

measuring instrument would do well to oblain a

copy of the latest catalogue of Ferranti Radio Meters,
which containg a complete range of high-grade instru-~
ments suitable for either D.C. or A.C. measurements,
for audio-frequency current, and instruments for use
in radio-frequency circuita. . .

Other recent catalogues which «we have received
from this firm show & complete range of Kerranti
components and one condlned fo mains eomponents
only, including anode feed resistances, chokes,
meains transformers and safety boxe:s.  Separate
leaflets are alwo available dealing with anoving coil
speakers, ineluding Ferranti Inductor Speaker, push
puil  transformers, aundio-frequency transforiners,
chokes and  condenzers, and  the Ferranti  seven
valve mains consolette, a fine A.C. operated superkct
set. Headers can obtaln a copy cof any of theze ists
from Messra. Ferranti, Lid., Hollinwood,. Lancashirc,
PIX VALVES

HH prices are ; General purpose, 4s, 6d.; Power,

6s, 4d. ; Super-Power, 88, Gd. ; Screcuned Uirid,

1lz 6d.; 2 and 4 volt range Full Wave Rcetifier,
8, G, ; indireetly-
heated  types--- Gen-
cral purpose,
118, 6d.; Hercencd
Grid, 15=. 6d,

The  eompany
also producing Brit
made  versions i

&
the well-known Armer-
ican  Crossley  Suplr
Heb Bets, with long
and shovt waves,
and  British  valves,
The ““Goodwood,”
a seven-valve
maodel, sclls at
20 guineas,
and the five
valve “ Ascot™
Model, sclis
Teit prods for wirefess constructers, 46 16 guineas,
(Continaed on page 116.)

Break "/n were
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RADIO receivers for use on the short-

-wave bands below 100 metres require

to have special attention paid to a
numhber of points which do not usually
cecur in the ordinary broadeast receivers.
The short-wave receiver does not differ
from a normal wave receiver in fundamenial
principle and the general circuit design
remains the same in most cases.
ences oceur whereby we have to deal with
such matters as body capacity troubles,
tuning arrangements, cte,, whereby we
can overcome the extraocrdinary sharp
tuning experienced in a short-wave receiver.
If the receiver is to be used for reception
which will be as consistent as possible,

we shall have to strive for a generally

Ahigher level of volume, owing to the weak-
ness of the average short-wave signal.

We have to decide in the first place whether

the receiver shall be used for headphone or
‘loud-speaker operation. Even in short-
wave work it is nowadays customary to
- use only a loud-speaker, and so we find that
the general trend of short-wave receiver
design is to use a larger number of valves,
four orifive being used in the most usefal
types of receivers. :

Metal Chassis
It is nowadays customary and practically
essential to use a metal foundation for the
short-wave receiver, if it is to have a
rveasonable degree of efficiency. Thiy is
" necessaly, not only to provide sofficiens
stability in the amplifving sbtages but to
cnsure that little or no body capacity shail
‘be present. This trouble can exist in a
short-wave receiver in various forms and
- gencrally makes itself known by the fact
" that if the hands are brought in closs
proximity to the tuning controls, the
frequeney to which the receiver is tuned
will alter to some extent. This, of course,
prevents tuning the receiver with any
degree of accuracy and it ean be overcome
by careful circuit design and constraction.
Shielding alone will not necessarily cure it,
and it iz generally necessary to incorporate
a number of high frequency filter and by-
passing arrangements in the receiver itself

Differ- -

SHORT WAVE
RECEIVER DESIGN

By Mander Burnett

before the trouble is completely cured.
Aluminjum is probably the most satis-
factory.metal to use for nscreening material,
and it can guite easily be shaped and drilled
by the howme constructor.

An Efficient Two-valve Circuit
In Fig. 1 we have the circuit of an average
two-valve short-wave receiver of a type used

—

about 15 to 80 metres. On the Jower
band, from about 15 to 35 metres, the
coill L? is not wused, heing shorted out
of the circuit by the switch 8. Sufficient
reaction to cover the whole band with one
coil can be obtained if the coil L7 is of the
correct size and a compromise has to be
struck whereby the coil will be of sufficient
size for both wavebands. The tuning
condenser 7 will have a capacity of about
000256 mifds., and owing to the enormous
range of frequencies to be covered, tuning,
even with a condenser of this eapacity,
will be very sharp indeed and a high ratio
vernier dial will be necessary for casy
tuning.

REC, RECH
I [+]
<3 = OUTBUT
c2 T gl o

by amateurs all over the world. 1t

]

will give satisfactory headphone re-
ception on a number of stations and
inter-continental reception is easily

accomplished. Tt consists, of course, ) o
of the usual detector valve followed 9verage lwo oot
by a single low frequency stage. A velve shost ':i 8 .
number of such stages can be added Wave re- £ ~
i required, whilst a carcfully designed cerper. 3

screened grid H.F. amplifior can also’

be added ahead of the detector. The induct-
ances L, L* and L” may consist of any one
of a number of types of short-wave coils
designed to cover the required bands, If
the receiver is to be used solely for short-
wave reception, the three coils may well be
wound on one former and built into the
receiver as a permanent unit, If a ecom-
mercial type of dual wave coil is used, the
wavclength covered will generally be from

Fig. 1,— A4
cirewit dia-
gram of an

I'_cl.ez.

| LT, Omsd] \—\

The high frequency filter composed of
the chokes RFC! and RFC? and condenscr
C* and (7 ig necessary in order to prevent
high frequeney currents passing into the
low frequency amplifier. This filter may
take various forms but it is essential that
the condensers remain of small value,
otherwise the low freguency response
characteristics of the receiver will be con-
siderably altered.

A Five-valve
Super-Het. Cirenit
Finally, in Fig. 2
is given the circuit
of a larger type of
receiver utilizing
five wvalves and
operating on the
super - heterodyne
principle. This is
without a doubt
the most satisfac-

tory type of re-
ceiver for short-
wave work where
powerful  signals
are required, By

ol v
RFC

r F (A P,

Fig. 2,—The circuit diggram _..._._F

of a large type of recciver E

utilizing five valves and oper-

ating on the super-heferodyne

principle QAT +52 HT+120

8-

77— means ofthesaper-
' O Ogay heterodynesystem
G8~ LT+  HT- (conversion of the
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received frequency to a lower one before
final rectification-and amplification) we can
use a very high degres of amplification
without the nse of powerful low frequency
amplifiers. The first valve, V7, is a com-
bined detector and - oscillator—a separate
ogcillator is not required when the difference
between the received frequency and the
local beat frequency is only a low per-
centage of the original frequeney, thus
—assume that we are receiving a signal
with a frequency of 10,000 kilocycles (30
metres) and our intermediate frequency -ig
150 kiloeyeles, then our LY. is only & very
low percentage of the original frequency
of 10,000 kilocycles. Tests have proved that
a single wvalve ig capable of dealing with
both the original and the beat frequency
quite efficiently with only one tuned circuit.
Thus in our short-wave super-heterodyne
we are able to get true single dial operation
without the usc of any complicated ganged
cirenits. This does not apply of course
to normal broadcast receivers where the
difference between the reccived and the
intermediate frequency represents a high
percentage of the original frequency. Two
valves aro mnecessary hero for both
operations,

Amplifier Stages.

The second valve, V?, ig the sereened grid
I1.F. amplifier, and further stages may be
added here before the second detector, if
required, This super-heterodyne system
of reception is generally made use of in the
transatiantic telephone receivers and has
proved very satisfactory.

The third valve, V%, 1s the second
detector, and signals are then again ampli-
fied by the low fregucncy amplifiers.
This type of short-wave receiver has a
further very big advantage over other
types in that the tuning is very much more
simple. Reaction is introduced at the
intermediate frequency instead of at
signal frequeney, thus it is possible to have
a reaction control which has practically
no “ reaction-tuning ” effcets, and it is also
possible to set the LF. detector just below
the point of oscillation and tune in all the
short-wave stations without hearing a
gingle “ chirp” or whistle. Thus critical
control of reaction is not required.

Sereened-Grid Amplifieation.

Finally we come to the type of short-wave
receiver which malkes use of one or more
screencd-grid  amplifiers which amplify

- the " original signal before rectification.
Quite appreciable amplification can be
obtained from a single screened-grid valve
down to about 15 metres if the circuit is
carcfully designed, but, of course, each
amplifying stage of this type generally
means another reaction control as the task
of ganging H.F. circuits in a short-wave
receiver is not one to be tackled lightly.
However, quite satisfactory results can be
obtained from a receiver ineorporating a
&.G. high frequency stage. detector and
T.F. amplifier, and the somewhat more
gimple type of construction of this type of
receiver undoubtedly makes it an attractive
proposition for the average user.

Tn the above remarks the writer has, of
course, been using battery models as exam-
ples of short-wave recciver design. A. C.
operation of a short-wave receiver is to-day

quite an attractive proposiéion, and inthe |
majority of easeg no trouble will be experi- |

enced down to 20 metres if ample smoothing
_arrangements ~“are incorporated;  the
superior characteristics of the modern A, C.
valves resulting in a general overall increase

of volume, compared with a battery model

| of the same type.

EXCLUSIVE
FEATURES

CF

PILOT

AUTHOR KITS

Contains parts only as
chosen and solely speci-
fied by the Author.

Officially approved there-

fore by Authorities you
can trust implicitly.
Complete, down to the
last screw and piece of
wire,

"The only Kit of Parts

that guaraptee- strict
adherence to Author’s
golely specified compo=
nents and enable the
Anther’s published set
to be duplicated in every
way.

All panels and terminal
strips accurately drilled
and glotted to specifica~
tion, )

In cases of difficulty,

write direct,

giving

name and address of
your nearest Dealer.
Advertisement of

m

PILOT
AUTHOR
KITS

ensure 1002
'SUGCESS . . .

... EXACT TO
SPEGIFICATION

GOOD MNEWS FOR CONSTRUCTORS

Y special arrangement with the Editor of

“ Practical Wireless ” PILOT AUTHOR
KITS—famous throughout the World for strict
adherence to Author’s first specification—are
availahle from your usual Dealer in the familiar

sealed carton. You are saved therefore the delay,

trouble and difhculties experienced in collecting
the specified items essential towards building a'
Set an absolute duplicate of that designed by

the Author. Build a Pilet Auther Kit—

there is no substitute.

LONG RANGE DOLPHIN

EXPRESS 3 STRAIGHT 3
Complete PILOT Complete  PILOT
AUTHOR KIT AUTHBOR KIT
comprising all comprising all

paris as specified,
with ready-drilled
Panel and Chassis,
but excluding
valves and cabioet.

£5-11-6

parts as specified,
with ready-drilled

'anel, but ex-
cinding valves and.
cabinet.

£3-7-6

DEMAND A PILOT AUTHOR KIT |

i THE BRITISH RADIOGRAMOPHONE CO. LTD. PILOT HOQUSE, CHURCH ST, LONDON, N.i6

Telephone : Clissold §287/8.
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VoLTts AND VALVES

About a Little which Often Escapes Attention

F vou cxamine the chart or instraction
shect accompanying a valve you will
find certain values of H.T. and grid

bias are specified. Now these values ave
really important, and it iz not only-a

1000 OHMS

200VorTs. IS m/A =
(E M. 254_) Fig.l.—A typical
anode circuit.
question of plugging a valve into its socket
and then adjusting the grid bias until
signals arc clear. When you want to get

20000 QHMS .
—— WWWWWWA—— 1 7 s represented by

circnit - of a valve reduce the potential |

which is eventually applied to the valve.

Ohm’s Law

The elementary formula knownas Ohm’s
Law tells nus that a carrent passing through
a registance causes a vol-
tage drop, and this for-
the equation Izg? I
being current in amps, E being voltage
in volts, and R being resistance in ohms.
Now from your wvalve, curves you will
sce that there is a certain anode current
at a given HT. and G.B. value,
and if therefore yon wish to apply the
maximum H.T. to the valve, it iz essential
to ascertain the voltage drop through all
the components in the anode cireuit, and
then add this figure to that reguired at
the anode.

the best from a set, the 5 m /ﬁ

correct valves should be — AL

chosen for each stage, and ™

then the value of the 200 Voi7s 215 YorTs 515 Voirs
L ik s he ) gopomse | zoceome |

minal should be ascer.
tained.. (Of course, if you
are making up a receiver
described in these pages,
the correct  potentials
will be quoted.) It is too
often overlooked that all
resistances in the anode

sets described
in this
The

issue!
device

MASITER
'/// Specified for
.

wiring provides

7~ METAL TO METAL POSITIVE
] //// CONTACT — a. most  important
: /%// polnt,

/%%1

/ H g&g Suppliedwith

% é é? fong or shor!

% é ’é’; shgnkg and
B, /7/’ Bl v

R ’7// of markings.

Widely variable and non-
collapsible prongs giving firm
grip, full surface contact with

or G.B. socket.

P.R.
FREE.

any

Leetra Linx, Lid., 234, Vauxhall Bridge Road, S.W.!

Fig. 2—Showing how the
voltage is dropped through

——] -the anode resistances.
An Actual Example

b A diagram of an L.F.

= wvalve should make the

idea elearer. The figure shows a Mullard
254 walve with a transformer and a
decoupling resistance in the anode lead.
The wvalve makers give the maximum
voltage as 200 volts, at which figure (when
correctly biased) the anode current is
15 m.a. We will assume the transformer
primary has a D.C. resistance of 1,000
obms, and the decoupling resistance a
value of 20,000 ohms. There is therofors
a current (at corrcet maximum voltage) of
15 m.ia. traversing a total resistance of
21,000 ohms, which, by the above formula,
we find will give a drop of 315 volts. There-
fore, to enable 200 volts to be applied at
the anode a source of 2004-815, ar 515 volts
would be required.

This is made up as shown in Tig. 2, and
this fact must be borne in mind when
working out the values of decouplers or
grid bias. Remember, the grid hias must
be decided by the voltage on the actual
anode, no! at the H.T. positive tapping.

Care and Upkeep

I (Continued from page 73.)
-A Vaive's Length of Servics
The valves are the most important items

in the set., The lifc of a battery valve is:

naturally governed by the number of hours
of uze, and it iz generally talken that 1,000
hours represents one year of service, after
which the wvalve beging to deteriorate,
commencing very slowly at first until
distortion becomes perceptible to the
human ear, gradually getting worse.
limit to a wvalve’s life can, therefore, be
taken as approximately two years. It
may still continue to be used, but only with

fll | decrease in amplification and an increage

in running cost.  Fig. 4 -illustrates this

deterioration.

The .

Complete with

Screening cgses

These coils have be:?t
spedaﬂy designed, a‘r\ll L
is essential that TAN -
Coils are used to <:~pb ae
bestresults fromthea ov; e
sel. Obtainable h‘om_[.S
TANNOY PRODUC de,
gpecialists |En l—}igﬁe:';ra
dio Equip .
DA:.{TEON STREET, WE?}
~ORWOOD, LONDON,

‘ 7 '5,5_.27.
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REPLIES TO,

ATTACHING AR QUTSIDE AERIAL TOA PORTABLE

“1 have & 3-valve D'ortabie Receiver, which gives
fairly good reeeption from the local stations, bat
is very poor on any others, Therc is no provision
for connecting an outside aerial, but ¥ am toid that
the set, coutd be modifted in some way so that an aerial
could be msed when greater volume was Tequired
on more distant statfons. Will yon please advise ¥ 7

The simplest way to eonnect an aerial would be to
take it to onc terminal of a (0001 mid. pre-get condenser
of which the other ferminal was joined to the grid
terminal of the first valve-holder,  An earlh connection
would also he desdrable, and should be made to LT,
negative.  This method wonld certainiy give increased
volums, but it might not atford sufficient selectivity
to enable the * al ” to he climinated. A better
way is to wind two or three turns of 24%s gange double
cotton-covered wite round the frame acrial, and eonnect
the ends to acrial and carth respectively, The opti-
mum position for the winding will be somewherc
batween the long and medinm-wave aerial windings,
but it can best he found by trial, A pogition should
beobtained which will give & balanece between maximum
volume and maximum  selectivity, In this case
also stability will probably be improved by taking
a lead from the “earth™ end of the new wianding
to L0, negative, : :

USING ELECTRIC SUPPLY MAINS AS AERIAL

T motice that a number of commercial all-mains
receivers can be used without an outside aerial, Leing
gpecified as having a ‘mains aerial’ eonnection.
T take it that {his means that the supply mains can
in some way be used as an aerial, and wonder if 1
could alter ray home-made A.CL set to operate in a
similar manner, beeause, living in a flat, I am unable
to ereet an aerial,  Is the maing aerial as good a8 an
oubgide onc ¥ 7 ) :

The supply maing ean be used as aerial with any
recaiver merely by connecting the aerial terminal
to one mains-lead through a small fixed condenser,
The condenser showld have a capacity of from Q001
mid, to 0005 mid,, and It is essential that it should
be a really good one of ng less than ' 400 voits D.C.
working. ™ You might be interested to know that
Messrs. Dabilier inake a special condeaser with lamp
pluz litting, and designed principally for use with
battery sets.  Gonerally speaking o maing  aerial
s less efficient than & normal cutside one, although
beiter Lhan the average inside aerial, The efficiency
depznds principally upon the characteristics of indi-
viduual mains sapply leads, ’

FRARME AERIAL WIKDINGS .

I am building a 4-valve portable recciver of m¥
own design, but am at a loss to know how man¥
tarns aro ragaived on the frame aerial, I8 there any
simple mwthod of determining the eorveet number
of turns withont using advanced mathematies ¥

Yes, there is! It is sufficiently accurate for frames
from  about Lit. to 3ft. sguare to allow a winding
lengbh of Z400L. of wire for long waves and 705, for

)
754k
¥
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Fig. L.~Diagram iflusirating reply concerning
rame aeriel windings. :
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query must bear the

name and address of the I

sender. Send your gueries to The Editor,
PRACTICAL WIRELESS, Geo, Newnes,
Ltd., 8-11, Southampton St., Strand, Landon,

If a postal reply is
desired, a stamped ad-
. dressed envelope must
be enclosed. Every

medigm waves. Tuned by a 0065 mid, eondenser,
windings of these sizes will cover tuning ranges of from
appreximately 1,000 to 2,000 and 250 to 500 metres,
In practice it is found best to arrange the windings
in two parts, one of 75it. and the other of RGSIt.
lror long-wave reception both windings are conpec@ed
in series, but for medium waves tho larger winding
is short eircuited by means of a push-puli switch,
The medium-wave winding should for preference
consist of side-by-side turns, whilst the larger winding
can he pecommodated in three seetions placed in con-
venient slots or notches. (See Yig, 1.)

MICROPHONIC VALVES

“J have a 8-valve receiver, which has given vory
good servico for the past two years, and recently
decided te convert it into a cabinet radio gramophone,
bt immediately the speaker was put in the same

yell.  What is wrong, plesse 77

This iz a fairly common source of trouble, and is
due to the detector-valve being microphonie. That
is, when subject to vibration, it canses a musical note
to he emitted by the speaker {due to vibration of the
clectrodes). When the speaker i not very noar te the

O 0 R W1 D40 T
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valve all is well, for the note dies away immediately
the vibration ccascs. But when the speaker and valve

are clozo together gound-waves return to the valve

and cause still more vibration. This process goes ob
indeflinitely until the scund reaches maximum in-
tensity, after which the note remains at a loud
and steady pitch, The most obvious cure is to fita
new valve, but this is not always essential, because
it ia sometimes possible to- ™ damp-out” vibration
by fitting the valve-in a sprung valve-holder or by
wrapping it in thick felt. During the past year
ar so muanpfacturers have paid great attention to
this particular valve fault, with a result that very
few present-day valves sufier from the defect, Even

20, one does seldom eome across g Dew valve which
is microphonic, as did the writer only a few weeks
ago. This particular wvalve was, however, immedi-
ately replaced on reinrning it to the makers,

|PLCK-UP VOLUME CONTROL® . -

“ [ pecently bought a piek-up of well known make
with the intention of using it on my 3-vaive receiver,
which is provided with pick-up terminals and a
quarter megohm potontiometer volume control, When
{ attempted to use the pick-up, however, reproduction
was very shriil, and eceonstant high-pitehed whistle
eould be heard above the music, Now the peculiarx
thing is that the pick-up worked perfectly. well on

cabinet ag the set all music was drowaed by a terrille |-

NICAL STAFF SOLVE
PROBLEMS

and

The couponr below
must be attached to
every query.

NQUIRIES

Our Technical Sta[]’

gave fairly good results on my set, Can you kindly
explain the reagzon for this apparently poculiaz
behaviour 7 7 .
The pecaliarity is explained by the fact that your
pick-up i3 of a low-resistance pattern, whilst your
triend’s is a high-resistance obe. 4enerally speaking,
a iow-resistance pick-up must

H.T.‘l"' be used in conjunction with a
“'- volume control of low resist-
'0‘( ance, and vice versd. NOW your
velume control has a high re-
gistance, and therefore” pro-

% bably matches the high-Tesists
- ance pick-up. On the
L_S other. lhand, your
X

: iriend*s volume control
Is of lower resistance, and
therefore suits the low-
resistance  pick-up, The
remedy in your case lics
with the substitution of a
low-resistance volume con-
trol ior the quarter megohin
one at present Htted. The
corree  resistance will be
fonnd on the makers’ in-

struction sheet, and
PENTODE

will probably be in
the region of 20,000
Fig. 2—How tone is regulaled
by fitting a resistance and con-

ohme, In most cazes
the exact value is
denser across fhe loud-speaker
terminals.

*

50,00011(R)

not  critieal, but
should not differ
from the specified
value by more than 100 per cent. or so. Lf the resist-
ance i3 too high, reproduction will be  screechy,”
a3 you have discavered, but if too. low, the higher
musical frequencics will be lost. o

TONE GONTROL WITH PENTODE
“ With the ohject of incrensing the volume from
my two-valve battery set 1 have just fitted a pentode
in place of the three electrode power valve, Volume
iy certainly greater, butb reproduction is higher pitched
and less natural, " Is thid Inevitable when a pentode
iz employed, or is there some simple enre 7

A pentode always does give emphasis fo the higher
frequencies, but it is not a difficult matter to regulate
the tone by fitting a resistance and condenser across
the lond-speaker terminals, ag shown in Fig, 2 given
herewith. The resistance (R) sbould have a value
of about 50,000 ohms, and may be either fixed or vari-
able. I variable the tone can be eontrolled as desired.
The condenser {C) should be of about .01 mfd. capacity.:
When the spcaker Is fed through a transformer tho
tone control should be put across the primary winding
of the transformer,  1f choko-capacity feed is employed
the correct position i in parallel with the choke,

FITTING A YARIABLE MU YALVE

1 understand that a number of advantages are
to Ye gained from the use of a variable mu
valve, and contemplato the substitution of one in my
8.G.-Det-Pen, battery set in place of the ardinary
8.G. valve at present™ in use, I would be obliged
if you could give me particuiars of any alteraticns
which weuld become nLecessary.”

It is worth while to use a variable mu valve, especially
when the receiver is uzed near to a powerful transmiiticr,
The necessary alterations are of a simple character,
but vary slightly with different receivers, Different
methods are shown at () and (&) in 1he accompanying
diagram {Fig. 3), At () a single-cireuit aerjal tuns®
is employed, and the grid of the 8.G, valve hag been
conneeted to H,T.—, through the tuning coil. To
make tho circuit suwitable for a V.M, valve a grid
condenser and leak have been added. The con-
denscr breaks the cirewit between the grid and H.T.—,
and the leak, being connected to a poftentiometer in
shunt with the grid bias batfery, carries the variah®

(Continued Owerleaf}
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Quenes and Enqumes——contmued AL Yokage mves be the:

griit blas, Notice to which side of the battery switch
the positive grid blas lead is connected. If it were
juined to. the other switch terminal the hattery would
soon become exhausted, due to the potentiometer
continwously drawing current from it - With. the
conne;tlunls ‘shown the pntenhometertload is removed
immediately on switching off the ge - " .
At (b) & slightly different method s fllustrated, | £:Lo § volts at 1 amp and
this one being snitable where a band:-pass . tunet
is employed. The by-pass resistance (R)- which was
previousty taken to H.T.—, is now connected to the
slider of a 50,000-chm potentiometer, which is in paral-
lel with the normat.grid -bias battery. Here again
operation of the potentiometer allows a variable bias
voltage to be applied t the giid of the V.M. valve.
Tn this case it has been assumied that the conndotiony
of the G.B. battery shown 4t () were not-convenient,
and the wnsual two-pole battery switch has heen
rcplaced by one of the three-pole type which isolates
G.B.t- from the potentiomieter when in the ** off ”’
position, 1n each of the cxamples given, usce is made

?f]et lf :a 'ﬁﬁlﬁi‘i hius hatiery 4 is used for- jollows : Remove the 7.5

. volt . mndmg - carefully |
REDUGING VOLTAGE OF TRANSFORMER countlr_;g the ' number ~of
WINDING - . :

* Conld you please tell me if there is

any way of reducing the

seeondary avinding - of a
maing transformer ? I ask

old type of mains trans-
former whieh is designéd to
give, in wddition 1o 250 volts

7.5 volts at 3 amps. 1 wish
to use thizs in a four-valve
A.C. receiver which requires
a heater voltage of 4, at 3
amps, and one of 6, at I
amp. 1t I conld alter the
7.5 volt winding, therefore,
thc transformer wonld suit
my purpose very well"”
The - suggested alteration

althoigh. it might entail
dismantling the whole in-
strument, The method is as

turns, *. By = dividing - this
‘number by 7.5 you can find
the number of turns -
iper volt (this will
- probably be frotn 8
to8), A new wind-
Jing  must tow be
put on consisting of
four times as many

turng ay wWere
‘allowed  per - volt, -

V.-MU

- BANAREA

HT.-

Fig. 34, Tbe substitution of a variable mu valoe in a single civeult

LT

: [50,0000.

asrial tuner.

this question Because I have
hought (very cheaply) an -

can be made fairly easily, ..

The same wire will do as was previeusly removed since the current
in each case isthe-same. - Had the 7.5 volt wmdmg ‘bean designed
' for a lower “¢urrent,.though, a d]fferent. gauge of wire would have

been necessary. - Ford amps,

© 208 gange iz suitable, and
" - gither enametled or double
—— cottc:lon-covered wire could be
used,

Fig. 3B ~—Another
method of substituling
a vatiable mu valve
where a band-pass
funcr is employed,

V~MU

HT-

R th A
@p )
E-POINT > O—>=
SWITCH G.B+
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- FOR THIS SPLENDID NEW . 1933

LUE SPOT SPEAKER

NEW 1533 PEEMANENT MAGNET SPEARKER
. No. 99 P.M.

The * Chassis. ix  an  outslanding
Cexample of - first-cldss workmanship, .
“and the - Tuif, with its Leavy
Yermanent Mﬂgnet c‘ontammg &
_high percentage of Cobalt,” iz won-
derfolly © sensitive, This  Blue
Spot ”' . Bpeaker reproduces  every
detail o[ music or speech to per-
feetion, Overall depth,” 5% ins.
diamecer, 9 ins, @end 2s, Bd, foir

days” trial; if satisfied, pay

. further 3s. 6d. at once,

- thon 8 monthly payments
« Blgs 8pot * Bpeaker of 7s. 8d. (Cazh, 59{ 6d.}

100U f{as above) now Leaflel on request,

'redtéccdz toedtszr sqi E

Sen 5. . for RA

days.’f trial; 1r35a1gsdﬁed, . J. HE UD! Ltd-:

pay further 3s. 6d..at D

ance, then § monthly B DEPT. P'-ﬂ'

payments of 5?. NUMEER ONE, EDMONTON, LONDON, N.18.

—POLAR

_GGN@O_ 299
Condenser
Specified
for the

% LONC RANCE
’ EXPRESS THREE”

Its popular features include fast and slow
motion, ball-bearing spindle, positive
pigtail connection, one-hole fixing. It
follows mid-tine law, and is made in hard
aluminium with brass pillars forrigidity.

*0005
~00035
-0003

66

POILAIR

1932-1933 CATALOGUE “PR."” FREE

WINCROVE & ROGERS, LTD.

188-9. STRAND, LONDON, W.C.2

'

% .

SPECIFIED
for the

“LONG RANGE EXPRESS THREE ”

This set has -a circuit of | llustration ‘shows the latest Sound
ales transformer., Totally enclosed.

most advanced design. Static. . Shielded. Westmghouuﬂ lypr-

This necessitated the | I8 as spccifed.

N . Absolutely sound in  construct
Ch{)lce of a mains trans- Cuts cut ‘all modulation huzm. ucClg':s

former ahead 0{- &“ other down rumning costs to 4 minimum.
. The only transfor
types. The Sound Sales | mcnrpprutmgan;o ;::: PRICE

Super - Shielded was ‘and combined tapping 2 5 ,
therefore sclely specified. 1 155" olutely -

ILLUSTRATEDLIST “3™ FREE . TELEFHONE : ARCHWAY 1661.2
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TRANSFORMERS

Individually built by British craltsmen frem British
Materials and severely tested.  Thatis the reason for
the popularity of Heayberd Mains Transformers
smong Sat Designers and Home Constructors. Here
are two Mains Lransformers from the wide range of
Transtormers for every Radio use,

HEAYBERD W,31 TRANSFORMER

(Fox Westinghouse H.T.8 Rectifier)

Secondary Tappings: 175v. and
200v, IB0 ma.

2 3 2v. 5 amps. for A, C, Valves

and 2 -+ 2v. 1 amp, for PowerValve,

Rectified Outputs: 200v. 60 ma. er
250v, 60 ma.

Price .. .. .. .. 30f=

HEAYBERD 805 TRANSFORMER
(Fox Valve Rectification}
Secandary Outpat : 350—3250
4 250—350v. 20 ma.
2+ Zv. 2.5 amps., 2 + 2v. 5 amps.
and 2 + Zv. 2 amps,
Price 55/~

Complete range of Heayberd Mains Umts Kits,
Transformers, Battery Chargers, Chokes and
Condensers are described in new Handbook and
Catalogue.

# for Heaybﬂ

handbook on
Mains Workin

1 enclose 3d. stampsfor
New Handbook of Mains
| Equipment. Packed with

A Technicat Tips, Service

R

ek, 1111105 and d:agrams
ML vcmmn e avm g e

Address  oeeee o eeinivtmmssssssmmsn amimieen
' PRA

F.C.HEAYBERD &.Co.,

10 FINSBURY STREET, LONDCN, E.C.
One minute from Moorgate Stn

= CATALOGUES

‘Ws

Gk,

== RECEIVED
To save teaders troulle, we underiule fo send on

EY
cataloques of any of our advertisers., Mcerely state, on

a posteard, the names of 1he firms from whom. gou
require catelfogues, and address §t to ‘' Cutalogue,”
PRACTICAL WIRELFSS, Geo, Newnes, Ltd, 8ill,

Santhampton St., Sirand, London, W.0.2,
“MOTOR ** SPEAKERS

The popularity of the permanent magact moving
coil cpesker is largely due to the nur‘lgwd advance
made in thege instruments during the last two or
three years, as a result of patient “research wotk and
careful testing. The excellence of design and per-
formance of some of the modern instraments leaves
their predecessors of ti\o or three years ago far behind,
and the fine range of “ Motor *” permanent maﬂnet
moving coil speakers by Tekade Radio and Elvctric,
itd., are no exception. Several types are shown in
a neat folder issued by this #irm, including the ** Motor
Minor,” a sturdy little speaker with cobalt magnet
and east aluminium -chassis selling at 30s, 6d. A
balanced armature type of unit and chassiz is also
listed, together with somc well-designed cabinets
with speakers, and ranging in price from 52s. 6d.
to 60s. 6d. complete.
POLAR GCONDENSERS

The development of single knob cdntrol in radio
sete during recent years has resulted in a demand
for gang condensers having a high degree of accuracy,
The demand has been well met by a mew range of
“ Polar Star Condensers,” of the two, three and four
gang type. These condensers are precision instru-
ments, and are capable of working to very flne limits,
the vanes being of aluminium, and the rotors and stators
machine assembled, Full partienlars of these com-
denzers, and various other Polar conrponents, inclading
slow niotion disc and drumn drives, variable condensers
for panel mounting, short wave condensers and LF.
and H.T, accumulaiors, are given in a_booklet just
issued by Wingrove and Rogers Ltd, Polar "Works,
©0ld Swan, Liverpool.
HARLIE PRODUCTS

An interesting little booklet entitled : * Discovery *
has been reccived from Messrs, Ilarlie Ltd., Cambridge
Arterial Read, Enfield, Middiesex. Ameng the items
mentioned in this beok are mictophones, pick-ups,
switches, motors, tone countrols, ete. In addition,
very intercsting technical details are given at the
end of the hook, explainiag how to connect up pick-
ups, volume control at pick-ups, switching from radio
to gramophone, ete. The tone selector is the latest
device to be marketed by this firm.  This is a smail
device to conncct across the ferminals. of a loud-
upcakcr and it is provided with a knob giving \armt.wlm
of tene from low to high. It may also be used in
conjunction with a pickvup to eliminate scratch.

-ENGINEERS

SIT DOWN AND
THINK THIS OVER

'zoo'

. 'PA‘E' Can you allow a.ny opnortumty for a
|50W| first-class_ job ss by unhccded
YON! v F}LWI;}JLRI-\Y(J OPP[t)RTU\iTIhb 'i;

points the stre way to Iany suc

m‘- opportunmcs You cannot aflord te
ENGINEERING miss this book. I% gives details of all
CAREERS recognised. Examinationy {A.M.Inst.
E., A.M.I.Mech,E.,, LEE,

G.P.0., etc,), outlines Modern TLomes

study Courses in all branches of Givil,

Mech,, Elec., Motor, Radio, Asro

and “ Talkie Englneemng, and

explaing the unique advantages of onr
Employment Dept, The book is FREE,
Send & posteard for your copy NOW,
ERITISH INSTITUTE OF
ENGINEERING TECHNOLOGY,

390, qlnécespcaro TTouse, 29’?1 Oxferd

PROTECT YOUWR VALVES
FROM _ACCIDENTAL SHORT-CIRCUITING

BY FITTING
THE "“BUSGCO”
FUSE SWITCH

All * BUSCO ™
Switches have
Self-cleaning Gontacis

3'eEach and " Set Grackling* is

P Saieguarded through the

Fost Free Vico-like Grip at

with Fuse Contact Points,
Buth

He’s satisfied at last!
“TONAX"” has cut out
all rattle and distortion
as well as giving perfect
tone and greater volume
to his Cone speaker.
Fitted in a minute.

TONAX 0

IMPROVED CONE ADAPTOR I’a!mt applicd jor,
From tost dealers or Posi and Packing Froo for 1s. 24, PjO.

Monay returned if nof satisfied. Write Dept, " P.R.”

GARRA‘I‘T STORES 193, GAERATT LAKE,

WANDSWORETH, S.W.18

&riti tjt"

LEWCOS.

The London Flectric Wire Co. and Smiths Ttd,;
at Chureh Read, Leyton, .10, are well known as
manufaciurers ¢f all ganges of instrument wire.
In addition, however, such items as Spachett: Hesis-
tances, all types of tuning epils, and transformers
are also manufactured.” The catalogue izsued by the
above firm gives details of these, as well a3 of the latest
sets of coils for the supes-hetercdyne circuits,
HOME REGCORDING

There is a great deal of intcrest. to be obtained
in making your own records. ‘o amuse friends at
a party, to send a spoken message to friends in distant
parts, and many other uses ean be found for records
made at home. The *"Iay” Home Hecorders are
complete radio-gramophones, containing an eiectrical
recording outfit. Details may be obtzined from 121
Victoria Street, 3.W.1 .

— o treet, London, W.

NORTHERS e : :
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BITION, - £ 1 Moilet No. 235~ A Gothic Style |f=———mx——
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TER This New Gothic Siyic taka a5et 14 ins, ¥ 10 fvs, x 8 ins. || 4 00U 8TIC

Bept, 28— high, Ample space is aflowed for BAFFLE

Oct, 8 Bpeaker up to 19 its, diameter hole. BOARD pre-

OSBORN

Made wunder a special process thak

4,
ﬁmts resenatice., Bafllp and sgilk venls 80% ot

speaker worry,
Guaranteed no

R e o e attacted

: :
ABSEM;I}ZLED REi-DY T'E I‘C'DJLIS.HZIZﬂ %c T% t DDWief-
Hal: - T ul moving
* NN RE it
BMLLED AN T .
CHAS. A, OSBORN (Dept, PL.W.), Regent Works, Adlington A% D AND POLIBEED: M3 %W b
St., London, Nit. 'Phone: Clerkenwell 5095 ; and at 2] Essex Rd., Mnhngany - s #L T B 30 x 30, §/-,
Islington, N.l (2 minutes from Essex Road Tube Stauon) 'Phone' Waliwt e e £110 3¢ x 36, 11/3,
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- A CHAT ABOUT—

(Concluded from page 109)

WEARITE EARTH TUBE AND LEAD-IN
E earth tube manufpctured by Messrs. Wright

and Weaire is how well known, and there’is no |.
need here to mention its novelties, such as the éasy’

and ingenious scheme which permits of the soldering
of the earth lead without the use of a soldering iron.
The latest novelty from this firm, however, 13 the
jead-in device. This consists of two dises of atuminium,
covered with a cellWos>-golonred coating, one dise
bLeing Ted and the other blue. Each disc is provided
.with a termial of the Fahnstock type, and has a
hole in the centre through which a rubber. suétion
cup.may be fixed. The two discs are intended to be
nged as the plates of a condenser, the dielectric being
furnished by the glass of the window pahe. The red

A he Wearite
window-pane

lead-in  de-
: vice,

disc is stuck outside the window, and the lead-in
attached to the clip on this dise, whilst the other disc
is fixed inside the window, and a lead taken from this
to the nerial terminal of the receiver. The device
thus saves drilling a hole and at the same time serves
as o series aerinl condenser, The capacity may be

-

. Tdentification Service, which should prove of great

‘pick up wircless tranemissions of which they fail to

- readings) the transmission was picked up.

- * 6. State whether and what call was given and or

_nels below 100 inetres it will he evident to inquirers

UNDER the above title, with the assistanee of a
recognised authority on foreign broadcasting matters
and .a Tegular contributor to wireless publications
both at home and abroad, we are inangurating a special

assistance to our readers. When tuning in .well-
known stations it happens frequently. that listeners

recognise the origin. . It is to solve these little Pro-,
blems .that the Droedeast Query Service has been
organised. F e

In order that a careful search may be made it s
csseitial that. certain data should be®snpplied to the
Best of the inquirér's ability and knowlsdge. When
sending such queries to the Editor the following rules
should he followed :— - N R
. 1. Write leyibly, in Ink. Give your full name and
addresz, : - . N - -

2. Btate type of recefver used, and whether trans.
mission was heard on headphones or on loud-speaker.

3. Btate approximate wavelength or frequency to
which receiver was tuned, or, alternatively, state beficeen
which two stations (of Wwhich you have the condenser

4. Give date and time when breadcast was heard.
Do not forget 1o add whether a.m. or paw, - . .
5. Give details of programme received, and. if you
ean, some indication regarding the language, if heard.

kind of interval signal (metronome, musical box,
bells, ete.) between items, ’

7. To facilitate publication of rcplies, append a
nom-tde-phitnie to your inguiry. ST e

Although the service is mainly applicable to broad-
cagting stations, whercver possible replies wilt be given
in regard to morse transmitters (commercial stations,
fog beacons, etc.) and short-wave broadeasts, Fot the
indentification, however, of stations oparating on chan- |

that a closer estimate of wavelength must be sub-
mitted than in the case if broadeasts on the medium
or long wavehand, if successful indentification is to
he carried out.

All inguiries should be addressed to The Editor,
PRACTICAL WIRELESS, 8-11, Sowlhampion Street,
Strand, London, W.C.2, and thoe covelope marked
Broudeast Query Service, in top left-hand corner.
Stamped addressed envelope should not be enclosed,
as replies carnot be sent by post, but will be published
in due course in each issue of PRACTICAT, WIRELESS.

_connéction,

T becadcas Query Comer_ |—THE LATEST COMPONENTS

varied by adjnsting the relative positions of fhe two
dises.  The price of this neat device is only 1s.

AN INVISIBLE AERIAL ?
THE question of satisfactorily concealing an indoor
acrial has heen dealt with by the well-known
firm of Pix, Flat strip aluminium foil, having a length
of B0ft., is mounted on a length of adhesive tape,
and & rubber-covered lead is attached to one end for
The tape s supplicd in a roll, and it may
readily -be stuck 0 walls, stairways, ete. 1f only

-reguired femporarily, the aerial . ray  be “rerolled,

leaving no holes or marks to be obliterated. This is,
of coirse;, a new idea in aerials, and should you
unfortunately cut or othorwise damage yonr land
whilst erecting the.aerial,. a length of the plaster may
be removed and used in place of the usual sticking
Mauter. - The price of this aerlal is'2s., and it may be

- obtained from any radio doealer.

. NEW COMPONENTS —LISSEN - SHORT-
. - . WAYE COIL - :
. B key to the successful operation of a
+ short-wave .recelver or adaptor is un-
doubtedly an efficlent coil, and bearing this
in mind .constructors -will - welcome the new
+ Lissen Triplo Range Short-Wave Coil, which
-cavers, the whole of .the -short-wave band
~and entirely eliminates the inconvenience of
coil-changing. In the new component, which
15 very compact,” the {tuning and reaction
windiegs are set.rigidly in three scétions on
the grooved ribs of & well-finished bakelite
former, ahd stray capacities are redueed to
& minimum. The coil can be used-in any
type of cireuit—in a straight detector
cirewit, in a superhet, or ia an ¥, amp-
litying stage. The tuning range with a .0002
mid. variable condenser, is 12 to 85 mnetres.
The coil is priced at 4s. 6d,

PIX AT MANCHESTER EXHiBITION
THE British Pix Co. Iid., on Stands 85 and
86, will be showing the famons Pix and
Pix Clips, also the British Pix Valve, manu-
factured from British materials, ' .
which embodies all the latest im- The Wearife
provements in design and construce self-solderi
tion, the Pix valve has a triple-coated "2
neodymium filument, - earth fube.
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NEW AND RECENT BOOKS

GEORGE

NEWNES, LTD.

WIRELESS BOOKS

“ OMNIBUS” BOOKS

THE OUTLINE OF WIRELESS 8/6
By RALPH STRANGER (Omnibus size} Post free {3

A comprehensive work on wireless that everybody can understand. The
Outline of Wireless is specially written for the " man in the street,” and
covers the whole subject of wireless reception from A to Z. Third Edition.

THE MATHEMATICS OF WIRELESS 5/~
By RALPH STRANGER, Post free 5/3
This book is essential for the wireless amateur who desires to gain a fuller
knowledge of his subject. Written by one who has the gift of explaming
ohstruse subjects in a simple fashion. 256 pages, fully illustrated.

WIRELESS, THE MODERN MAGIC CARPET 3/6
By RALPH STRANGER. (Fourth Edition) Post free 3/9
Wireless simply explained at the beginning and seriously treated at the end.

FINDING FOREIGN STATIONS 3/6
By R. W. HALLOWS. (Long Distance Wireless Secrets). Post free 3/9

A book which will be eagerly welcomed by all wireless enthustasts. It will
solve their difficulties and enable them to obtain the best possible results
of which their sets are capable.

WIRELESS STEP BY STEP 2/6
By “DICTRON." (Ninth Edition). Post free 2{9

A book which shows the wireless enthusiast how to obtain the maximum
enjoyment from his wircless set.

RADIO PLAYS 2/6
By L. DU GARDE PEACH. Post free 2/9
Millions of wircless histeners who have 'been thrilled by such plays as “The
Path of Glory " and ** The Mary Celeste "’ will now be able to read them in
book form. Mr. du Garde Peach has written some of the most successful
plays ever broadcast.

HOME MECHANIC BOOKS

1/~ each
Post free 1/2

Invaluable to every handyman. Clearly written and fully illustrated

MOTOR CAR UPKEEP AND OVERHAUL
ACCUMULATORS

TOY MAKING FOR AMATEURS

25 TESTED WIRELESS CIRCUITS
SIMPLE ELECTRICAL APPARATUS
MODEL BOAT BUILDING

THE HOME WOODWORKER

MODEL AEROPLANES AND AIRSHIPS
25 SIMPLE WORKING MODELS

THE HANDYMAN’S ENQUIRE WITHIN

“WILLIAM” SERIES
by Richmal Cronmipton

Each 2/8
Post free 2/9

WILLIAM’S CROWDED HOURS JUST WILLIAM
WILLIAM'S HAPPY DAYS WILLIAM THE BAD
WILLIAM WILLIAM THE GOOD

WILLIAM—IN TROUBLE
STILL WILLIAM
WILLIAM AGAIN

Price 7/6
" Post frec 8§/~

WILLIAM-THE OUTLAW
WILLIAM—THE CONQUEROR
WILLIAM—THE FOURTH
MORE WILLIAM
LATEST “WILLIAM” BOOK

“"WILLIAM—-THE PIRATE

THE OUTLINE OF ART 8/6
Edited by Sir WILLIAM ORPEN, KBE, RA, RI.  Post {ree 9/3

A clear and concise view of the work of the great masters, and the essentials
of present-day art. 300 repreductions.

THE OUTLINE OF LITERATURE 8/6
By JOHN DRINKWATER. Post free 9/3

The history of literature from the earliest books to the work of the twentieth
century writers. 80 pages of admirable reproductions.

48 COMPLETE STORIES. New Edition

By EDGAR WALLACE. ] 7/6
Past free 8/«

Edgar Wallace personally selected for inclusien in this work forty-eight
of his best tales. 1,014 pages.

GREAT STORIES OF REAL LIFE 7/6
57 STORIES OF CRIME AND ROMANCE Post free 8/-
Sir Max Pemberton, Edgar Wallace and William Le Queux recall some

astounding real-life dramas,

CHILDREN'S ANNUALS 1933
Picture covers beautifully printed in colour. 128 pages. Profusely
illustrated. Crown quarto. Quarter bound. Cloth spine.
THE CIRCUS & FUN FAIR ANNUAL 2/6

NEW THIS YEAR. Post free 28
Al old friends are here in picture and story—the Ring-master, the Trick-
rider, the Clowns, and a host of funny men and animals.

PUNCH AND JUDY’S CHILDREN’S ANNUAL 2/6

Post free 2/9 .
Crammed from cover to cover with the adventures of Punch and Judy, te
say nothing of the famous dog, Toby.

TIM, TOOTS and TEENY ANNUAL 2/6
Post free 2/9
Tim the cat, Toots the pig, and Teeny the duck are a queerly assorted

trio and their comic antics are a joy,

HOBBIES’ NEW ANNUAL 36
Post free 3/9

Contains practical descriptions of working models of every type.  Fully
lustrated and gives loose insets of parts for making workable models.

NEWNES' BLUEBIRD LIBRARY. }g/ﬁ{eagl};
ost 1ree

A BIG BOOK SERIES.

An excellent series for boys and girls.
cloth, picture jacket in 3 colours.
FIVE B AND EVANGELINE . .
SILLA THE SEVENTH . . .
WHO WAS WENDY . . .
POLSON OF GREYHOUSE
THE GHOST MOUNTAIN . .
DEAD MAN'S ISLAND . .
THE WIZARD OF THE WOODS
HILARY OF TAUNTON . .
THAT DETESTABLE NEW GIRL

256 pages, strongly bound in

Christine Chaundler

. Bessie Marchant

. May Wynne

. R. 5. Warren Bull
. Major Charles Gilson
. . ]ohn Hunter
. Major Charles Gilsen
Margaret C. Field
Dora Chapman

a & a # = »

CUCKOO OF THE LOG RAFT . . . Bessie Marchant
IN THE DAYS OF DRAKE . . . . . Eric Wood
THE CITY OF NO ESCAPE T. C. Bridges

8-11 SOUTHAMPTON STREET, STRAND, LONDON, w.C.2
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FACTS YOU

SHOULD KNOW

‘ABOUT THE MAZDA
2:VOLT RANGE

In fhns excephonally eiilcmm rapge of 2-volt- vaives will ’bt T
found types to suit all baitery operafed setse . - s
THE HL2, ‘an_outstanding example of Mazda sensn!rvrfy, 5 an exceﬂani
cumulative grid detector, Amp Factor: 31. Imped: 76,000 ghms.” A

" THE 5215 VM, ® 4 new variable-mu screened grid valve of extrame
sensitivity and low inter-electrode capacity.

"~ THE PEN 220 and PEN 220A are fwo economical pentodes, which
will give ample volume with a very low signal inpuf. .
THE P220 and P220A will operate balanced armature and moving coil
speakers respectively at full volume ‘with extremely economical anode
consumptions,

"Full defails of these and other useful
~Mazda 2-volt types will be found in the
Mazda Catalogue, sent FREE on request.

- Mazda Valves are fitted by all leading re:
ceiver manufacturers. All good radio
dealers stock them.

LOOK FOR “EDDY" IN
YOUR DEALER'S WINDOW

BRITISH

VALVES

The Edison Swan Electric Co. Ltd.

AMazda Radio Valves are manufaciured fir The Britigh

%{“:' I55 Charing Cross Rd. London. W.C.2

Y Thomson-Houszon Ca Led., London and Rughy.

Printed by NEWNES & PEARSON PRINTING C0., LTD., Exmoor Street, Ladbroke Grove, W.L4, and published by OEOR{HI

NEWEES, LTD., 8-11, Southampton Strect, st.mnd WAC.2, Sole Agents for Australia and: New Zealand: GORPON & GOTOH,

L1p. South Mnca CENTRAL NEwH AGZH("Y L'l."D Practical Wireless can bt sent to auny part of the world, post free, fug™™
17/4 per annum, ; six months, 8/8, aeglshercd. at the GeaerarPast Office for Tranimidsion by Canadiam Magaune Poat, .
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